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PART    I. 
DISEASES   OF  THE   SKIN. 


DISORDERS  OF  THE  GLANDS. 

By  JAMES   NEVINS   HYDE,  M.D. 


THE  SEBACEOUS  GLANDS. 

SEBOREHGEA. 

Derivation. — Latin  sebum,  "  suet,"  and  Greek  peiv,  to  "  iiow." 

Synonsrmes. — Latin,  Acne  sebacea,  Steatorrhoea,  Seborrhagia ;  French, 
Acne  sebacee  ;  German,  Schmierfluss. 

Definition. — Seborrhoea  is  a  disease  of  the  sebaceous  glands,  character- 
ized by  a  quantitative  or  qualitative  change  in  their  secretion,  which  may 
then  be  discharged  upon  the  surface  as  an  oily  fluid,  or  in  the  form  of  semi- 
solid, fatty  scales  or  plates,  occasionally  accompanied  by  dilatation  of  the 
orifices  of  the  excretory  ducts  of  the  glands. 

Etiology. — Seborrhoea  may  be  due  to  ansemia,  cachexia,  perversion  of 
the  physiological  function  of  the  sebaceous  glands  as  a  consequence  of 
causes  operating  upon  the  surface  of  the  body,  derangements  of  the 
alimentary  canal,  the  infectious  granulomata  (tuberculosis,  syphilis),  the 
exanthemata,  inherited  tendencies,  and  neglect  of  the  rules  of  hygiene. 

Pathology  and  Pathological  Anatomy. — Seborrhoea  is  essentially  a 
ftinctional  disorder,  without  primary  structural  changes,  of  the  sebaceous  ■ 
glands.     In  some  cases,  however,  where  the  disease  has  existed  long  un- 
VOL.  II.— 1  1 


2  DISORDERS   OF   THE   GLANDS. 

checked,  the  glands  may  undergo  atrophic  changes ;  at  least  the  epithelium 
lining  the  crypts  of  the  glands  becomes  incapable  of  furnishing  longer  a 
catarrhal  discharge.  The  secretion  of  a  seborrhcea,  examined  microscopi- 
cally, consists  in  varying  proportions  of  free  oil-globules  and  fat,  epithelial 
cells,  and  amorphous  granular  masses. 

Symptoms. — Seborrhcea  may  be  of  the  oily  form  (seborrhcea  oleosa), 
in  which  a  fluid  and  oily  secretion  is  poured  out  upon  the  surface ;  or  of 
the  dry  form  (seborrhcea  sicca),  in  which  the  secretion  is  furnished  in  the 
form  of  fatty  plates  or  scales.  The  disease  may  be  general,  involving  the 
entire  surface  of  the  body.  This  is  a  rare  and  dangerous  disorder,  appar- 
ently allied  to  ichthyosis,  in  which,  after  the  removal  of  the  physiological 
vernix  caseosa  of  the  infant,  the  skin  beneath  is  seen  to  be  deep  red  in 
color,  with  a  tendency  to  become  fissured  and  to  furnish  rapidly  a  horny 
incrustation.  Partial  or  local  seborrhcea  usually  aifects  the  scalp,  furnishing 
thus  a  sequel  to  the  condition  represented  by  the  pre-natal  cap  of  vernix 
here  accumulated.  In  this  condition,  thin  or  bulky,  friable,  greasy  cnists 
of  a  dirty  yellowish  or  brownish  hue  cover  a  slightly  macerated,  often  ill- 
smelhng  surface.  These  may  persist  for  months  and  lay  the  foundation  for 
a  future  eczema  of  the  region.  In  most  severe  pustular  eczemas  of  the 
scalp  in  children  the  resulting  crusts  are  in  part  built  up  of  inspissated 
sebaceous  matter  furnished  by  a  catarrh  of  these  glands.  In  the  dry  form 
of  seborrhcea  of  the  scalp,  whether  symmetrical  or  affecting  only  portions 
of  that  region,  fine  grayish  or  yellowish  scales  accumulate,  often  pasting 
down  the  hairs  to  the  surface  of  the  non-inflamed  scalp.  In  other  cases 
they  are  freely  shed  from  the  surface.  The  disease  when  persisting  may 
induce  thinning  of  the  hairs  of  the  vertex  at  the  time  when  puberty  is 
reached.  Seborrhcea  of  the  face  in  children  near  the  puberal  epoch  may 
form  a  greasy  film  of  dirty  yellowish-green,  somewhat  adherent  crusts 
over  the  forehead,  cheeks,  or  nose,  beneath  which  the  skin  is  inactive,  and 
macerated  or  inflamed.  In  the  latter  case  there  are  decided  sensations  of 
itching.  Seborrhcea  of  the  umbilicus  in  children  is  remarkable  for  the 
fetid  odor  of  the  secretion  furnished,  and  for  the  reddened  ring  of  eczema- 
tous  skin  surrounding  the  navel  which  usually  complicates  the  disorder. 
In  the  genital  region  the  tight  prepuce  of  male  children  may  imprison  a 
fluid  furnished  by  the  sebaceous  glands  producing  both  local  and,  by  reflec- 
tion, general  symptoms  of  disorder.  The  same  local  symptoms  (fetid  secre- 
tion, pruritic  sensations,  etc.)  may  result  from  accumulation  of  the  secretion 
about  the  labia  and  clitoris  of  young  girls. 

Diagnosis. — Seborrhcea  is  distinguished  from  eczema  by  the  abundance 
and  fatty  character  of  the  oily  secretion  and  of  its  scales  and  crusts,  by  the 
absence  of  the  itching  so  characteristic  of  the  latter  disease,  and  by  the 
absence  of  all  inflammatory  symptoms  in  the  part  affected.  In  psoriasis 
there  are  a  more  distinct  definition,  a  more  markedly  circular  outline,  and 
more  lustrous  scales,  the  surface  beneath  them  being  reddened  and  exuding 
drops  of  blood  when  these  scales  are  removed.     In  ringworm  the  tricho- 
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phyton  may  readily  be  distinguished  by  the  microscope.  Lupus  erythema- 
tosus of  the  face  is  characterized  by  darker  patches  and  more  adherent 
scales,  which  are  never  fatty,  the  patches  moreover  being  more  infiltrated. 

Prognosis. — The  prognosis  of  seborrhoea  in  children  is  decidedly  favor- 
able. 

Treatment; — Internal  treatment  of  this  affection  often  requires  at  the 
outset  an  alterative  cathartic,  such  as  calomel  or  the  gray  powder,  to  be 
repeated  as  desired.  The  ferruginous  tonics  and  cod-liver  oil  are  indicated 
in  many  cases.  The  diet  is  to  be  regulated  with  especial  care  (excluding 
pastry,  confectionery,  hot  bread,  and  oatmeal).  The  general  surface  of  the 
body  should  be  cleansed  daily  by  a  soap-and-water  bath.  Often  the  sul- 
phide of  calcium  may  be  administered  with  advantage,  in  doses  of  one-tenth 
of  a  grain  (.0066)  three  or  four  times  a  day.  Arsenic  is  rarely  indicated  in 
these  cases.  Locally,  all  crusts  should  be  softened  by  maceration  in  some 
fatty  substance  (almond  or  olive  oil,  vaseline,  cold  cream,  glycerin-and- 
water),  and  then  removed  by  washing  in  hot  water  and  common  toilet- 
soap,  or  green  soap,  or  by  the  use  of  the  alkaline  spirit  of  soap  of  Hebra 
(sapo  viridis  two  parts,  alcohol  one  part,  filtered  and  flavored  with  the 
tincture  of  lavender).  After  this  a  sulphur  salve,  one  to  two  drachms 
(4.-8.)  of  precipitated  sulphur  to  the  ounce  (32.)  of  salve-basis  (lanoline, 
benzoinated  sebum),  may  be  applied.  One  ounce  each  (32.)  of  precipitated 
sulphur,  alcohol,  glycerin,  tincture  of  lavender,  and  rose-water  may  also  be 
shaken  up  together  and  used  as  a  lotion.  Another  lotion  popularly  employed 
for  this  purpose  is  one  in  which  to  an  ounce  (32.)  of  cologne-water  are  added 
half  a  drachm  (2.)  each  of  glycerin  and  castor  oil,  and  five  minims  (0.33) 
of  carbolic  acid.  One  to  two  drachms  (4.-8.)  of  the  tincture  of  cantharides 
or  of  the  tincture  of  nux  vomica  may  be  added  instead  to  four  ounces  (128.) 
of  the  rectified  spirit  of  wine.  Mercurial  salves  are  also  useful  for  the 
same  purposes, — the  amraonio-chloride,  or  red  oxide,  in  the  strength  of 
from  five  to  ten  grains  (0.33-0.66)  to  the  ounce  (32.).  Carbolated,  borated, 
and  salicylated  spirit  lotions,  one  part  of  each  to  one  hundred  of  cologne- 
water,  with  five  parts  of  glycerin,  are  valuable  for  local  applications  to 
prevent  the  recurrence  of  these  troubles.  The  spirit  lotions  are  to  be  pre- 
ferred in  the  local  management  of  seborrhoea  of  the  genital  regions. 


COMEDO. 


Derivation. — Latin  comedo,  a  "  spendthrift." 

Synonymes. — Fleshworms;  Skin-grub;  Latin,  Acne  punctata;  Ger- 
man, Mittesser ;  French,  Acn6  ponctuee. 

Definition. — Comedo  is  an  accumulation  of  inspissated  secretion  in  the 
efferent  duct  of  a  sebaceous .  gland,  exhibited  externally  as  a  yellowish  or 
whitish  pin-head-sized  elevation  or  depression  of  the  dilated  follicular 
orifice,  with  a  yellowish,  bluish,  or  blackish  central  point. 
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Etiology. — The  causes  of  comedo  are  practically  those  of  seborrhcea, 
but  the  former  is  more  often  encountered  in  children.  Biesiadecki  and 
Kaposi  suppose  that  the  impact  of  the  young  lanugo  hair  against  the  follic- 
ular wall  opposite  its  axis  may  be  the  remote  source  of  the  lesion  which  is 
betrayed  later  in  the  disorder  of  the  gland.  In  a  small  proportion  of  cases 
the  accumulation  of  filth  upon  the  surface  of  the  skin  may  be  responsible 
for  the  trouble.  More  commonly  there  is  general  torpor  of  the  secreting 
glands  of  the  skin,  associated  with  either  visceral  inactivity,  chloroanaemia, 
malnutrition,  or  systemic  poisoning. 

Pathology  and  Pathological  Anatomy. — The  softish,  cylindrical 
plug  which  may  be  expressed  from  the  follicular  duct  is  made  up  of  round- 
ish and  flattened  epithelial  cells,  free  fat,  fine  lanugo  hairs,  cholesterine  in 
crystals,  pigment-granules  (which  furnish  the  dark  color  of  the  exposed 
extremity  of  the  plug),  and  the  worm-like,  jointed,  six-legged  Demodex 
folliculorum  (first  recognized  by  Simon  and  Heule  in  1841-42),  which  has 
no  etiological  significance  in  this  case.  Comedones  have  been  found  in  chil- 
dren as  early  as  the  second  year  of  life.  In  consequence  of  the  pressure 
produced  by  the  plug,  the  secreting  walls  of  the  sebaceous  glands  lose  their 
characteristic  structure.  The  lining  epithelium  of  the  dilated  pouch  below 
ceases  to  undergo  the  fatty  metamorphosis  requisite  for  the  production  of  the 
secretion.     This  process,  if  long  continued,  results  in  atrophy. 

Symptoms. — Comedones  are  present  in  almost  every  face,  being  con- 
spicuous only  when  numerous.  They  are  scanty  and  widely  distributed, 
or  numerous  and  closely  packed,  bluish  or  blackish,  pin-head-sized  points, 
observed  usually  in  greasy-looking  skins,  often  associated  with  lesions  of 
acne,  occurring  rather  rarely  on  the  scalp,  much  oftener  on  the  face,  inside 
of  the  ear,  neck,  back,  breast,  and  genital  regions  of  the  youth  of  both  sexes, 
those  especially  near  the  puberal  epoch.  They  are  said  to  be  rather  more 
frequently  encountered  in  blond  males.  When  expressed,  a  yellowish-white, 
worm-like,  cylindrical  mass,  with  a  conspicuous  blackish  head,  emerges  from 
the  slightly-elevated,  whitish  rim  of  the  follicle,  from  which  circumstance 
is  derived  the  vulgar  name  of  the  malady, — namely,  the  "  black-head"  or 
the  "skin- worm."  Scarcely  any  subjective  sensation  is  produced.  Crocker^ 
calls  attention  to  the  frequency  of  comedones  in  children  with  a  tendency 
to  grouping  and  to  development  in  the  parts  subject  to  heat  and  moisture. 
Cauty^  reports  the  case  of  a  boy  ten  years  old,  covered  with  short  bristles 
one  hundred  to  the  square  inch,  proving  on  examination  to  be  comedones. 
Cases  of  a  similar  sort  have  been  reported  by  other  observers. 

Diagnosis. — The  comedo  should  not  be  confounded  with  the  blackish 
point  produced  by  tar  applied  to  the  surface  for  medicinal  purposes,  or  by 
alternate  applications  of  mercury  and  sulphur  resulting  in  a  deposit  of  the 
black  sulphuret  of  mercury  on  the  skin. 


Lancet,  April  9,  1884. 

Med.  and  Surg.  Jour.,  March  4,  1882. 
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Prognosis. — This  is  always  favorable.  In  time  even  the  most  obsti- 
nate of  comedones  are  exfoliated  from  the  surface  by  jihysiological  processes. 

Treatment. — The  comedo  is  readily  expressed  by  the  comedo-extractor 
(see  illustration),  after  which  the  gland  which  has  been  constipated  requires 


Piffard's  modilication  of  Unna's  Comedo  Extractor. 

the  treatment  in  general  which  is  needful  for  the  relief  of  seborrhcea.  The 
aifected  part  is  to  be  washed  in  hot  water,  with  or  without  the  tincture  of 
green  soap  and  cologne-water,  or  the  Sarg  fluid  soap  (which  is  preferable 
for  young  children),  followed  by  the  application  of  sulphur  salves, — one- 
half  drachm  to  two  drachms  of  sulphur  to  the  ounce  of  salve-basis  (2.-8.  to 
32.).  Spirit  lotions  are  also  useful.  After  the  bath,  friction  of  the  surface 
with  a  bit  of  white  flannel  on  the  finger  is  generally  efiicacious.  A  simple 
and  elegant  lotion  for  this  purpose  may  be  made  by  using  half  a  drachm  (2.) 
each  of  the  tincture  of  benzoin  and  glycerin,  to  four  ounces  (128.)  of  rose- 
water.  Weak  solutions  of  corrosive  sublimate,  one-half  grain  to  one  grain 
(0.033-0.066)  to  the  ounce  (32.),  may  also  be  applied  for  the  same  purpose. 


AOI^E. 


Derivation. — Greek  <iz/^^,  a  "point." 

Synonymes. — Stone-^^ock,  Whelk,  Pimples;  Latin,  Acne  vulgaris,  Acne 
disseminata ;  French,  Acne  boutonneuse  ;  German,  Finnen. 

Definition. — Acne  is  a  chronic  inflammatory  affection  of  the  sebaceous 
glands  and  periglandular  tissues,  in  which  variously-developed  papules  or 
pustules,  tubercles,  or  reddish  blotches  appear,  usually  upon  the  face  or 
back,  without  producing  marked  subjective  sensation. 

Etiology. — Acne  in  its  simpler  forms  is  usually  encountered  at  about 
the  puberal  epoch.  It  is  not  rarely  seen  earlier  in  life.  It  occurs  in  both 
sexes.  It  may  be  dependent  upon  gastro-intestinal  derangements,  ansemia, 
cachexia,  accumulation  of  filth  upon  the  surface  of  the  body,  struma,  tuber- 
culosis, and  ingested  medicaments. 

Pathology  and  Pathological  Anatomy. — The  disease  is  usually 
caused  primarily  by  constipation  of  the  sebaceous  glands,  resulting  rarely 
in  folliculitis  and  peri-foUiculitis,  and  possibly  eventuating  in  the  destruc- 
tion of  the  gland  and  hair-follicle.  A  young  acne-pustule  examined  in 
section  usually  exhibits  evidence  of  vascular  dilatation,  exudation,  infiltra- 
tion of  the  walls  of  the  acini  of  the  glands,  and  out-wandered  leucocytes. 
Still  later,  the  parts  are  infiltrated  with  pus.  The  hair-follicle  may  be 
spared. 

Symptoms. — In  acne,  reddish  or  violaceous,  pin-head- to  pea-sized,  in- 
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flammatory  papules,  papulo-pustules,  roundish  or  acuminate  pustules  and 
tubercles,  few  or  numerous,  often  symmetrically  disposed,  appear  upon  the 
face  (brow,  nose,  cheek,  chin),  the  neck,  or  the  back,  often  commingled  and 
interspersed  with  comedones  and  minute  roundish  abscesses.  Seldom  there 
is  produced  a  sensation  of  pruritus  or  burning, — occasionally  the  latter. 
Often  a  diiferent  course  is  pursued  by  individual  lesions.  Minute,  slightly 
painful  and  tender  papules  may  become  pustular  at  the  apex,  indurated  at 
the  base  and  periphery,  and  a  minute  abscess  result  which  bursts,  crusts, 
and  is  followed  by  a  reddish  blotch,  quite  rarely  by  the  formation  of  a 
punctate  scar.  In  children  the  neighboring  lymphatic  glands  become  at 
times  tumid  and  tender.  Acne  punctata  is  characterized  by  the  develop- 
ment of  papules,  with  a  whitish  or  blackish  comedo-centre.  Acne  papu- 
losa, pustulosa,  indurata,  atrophica,  and  hypertrophica,  are  terms  describing 
respectively  papular  lesions,  pustular  lesions,  lesions  having  engorged  and 
indurated  bases,  and  those  leaving  cicatriform  or  hypertrophic  relics  of  the 
inflammatory  process. 

Acne  cachecticorum  occurs  in  strumous  patients,  the  lesions  being  small, 
violaceous  papulo-pustules,  which  may  be  generally  displayed  on  the  body. 

The  most  common  form  of  acne  in  children  is  acne  medicamentosa, 
developing  as  a  result  of  the  ingestion  of  the  salts  of  bromine  and  iodine. 
In  these  cases  reddish  and  purplish,  conical  and  roundish  papulo-pustules, 
with  marked  inflammatory  bases,  patches  of  infiltration,  abscesses,  and  even 
carbuncular  lesions  leaving  scars,  may  result  solely  from  the  medication 
described. 

Diagnosis. — Syphilis  is  readily  distinguished  from  acne  by  the  localiza- 
tion of  the  lesions  of  the  latter  disease,  and  by  the  concomitant  symptoms 
of  the  former  malady.  In  any  given  patient,  as  well  as  in  other  children 
of  the  same  family,  the  absence  of  signs  of  congenital  disease  is  important. 
Acquired  syphilis  of  children  is  very  rare.  Syphilitic  papulo-pustules  of 
the  face  tend  to  cluster  about  the  angles  of  the  lips.  The  scalp,  anus,  and 
other  regions  of  the  body  usually  furnish  evidence  of  any  specific  disorder 
present.  Acue  rosacea  is  not  seen  in  children.  Variola  is  an  acute  exan- 
thematous  disorder  with  vesico-pustules  characteristically  umbilicated.  Im- 
petigo and  impetigo  contagiosa  have  characteristic  bulky  crusts.  Acne  is 
symptomatically  not  a  disease  of  such  type.  Its  crusts  are  always  an  insig- 
nificant part  of  the  symptoms  present. 

Treatment. — The  internal  treatment  of  acne  is  largely  that  indicated 
by  the  general  condition  of  the  patient,  including  the  correcting  of  gastro- 
intestinal disorders,  the  use  of  ferruginous  tonics  when  indicated  by  ana;mia, 
and  cod-liver  oil  when  nutrition  is  impaired.  Occasionally  glycerin  may 
be  administered  with  advantage,  in  teaspoonful  doses  twice  daily;  or 
calx  sulphurata,  in  doses  of  one-tenth  of  a  grain  (0.0066)  three  times  a  day ; 
or,  in  place  of  the  latter,  the  sulphide  of  lime.  Arsenic  is  not  required  for 
children  thus  aflFected.  The  bowels  siiould  be  evacuated  daily  and  injurious 
articles  of  food  carefully  eliminated  from  the  dietary, — for  example,  oatmeal 
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cracked  wheat,  and  wheaten  grits,  the  smaller  seed-containing  berries,  hot 
bread  and  cakes,  pastry  and  confectionery.  Popular  prejudice  to  the  con- 
trary notwithstanding,  fresh  meats  need  not  be  excluded.  Regular  intervals 
should  be  observed  between  meals,  and  no  food  should  be  taken  during 
these  intervals.  The  entire  body  should  be  scrubbed  daily  from  head  to 
foot  in  cool  water,  in  order  to  stimulate  the  secretory  apparatus. 

Locally  the  affected  parts  may  be  well  shampooed  with  either  the  alka- 
line spirit  of  soap  of  Hebra,  already  described,  or  the  Sarg  fluid  soap,  or 
the  Rieger  soap,  with  hot  water.  After  this  a  sulphur  salve  may  be  aj)plied, 
as  in  the  management  of  seborrhoea.  While  the  shampooing  is  in  progress, 
all  pustules  should  be  opened  with  a  fine,  thoroughly-disinfected  needle  in 
a  needle-holder,  and  the  purulent  contents  expressed.  In  place  of  the 
shampoo,  a  lotion  may  be  applied  containing  one  or  two  drachms  (4.-8.)  of 
the  tincture  of  benzoin  and  glycerin  to  the  ounce  (32.)  of  cologne-water ; 
or  some  modification  of  Kummerfeld's  lotion, — e.g.,  precipitated  sulphur, 
two  drachms  (8.) ;  powdered  camphor,  two  grains  (0.133) ;  powdered  gum 
tragacanth,  ten  grains  (0.66) ;  lime-water  and  rose-water,  of  each  half  an 
ounce  (16.).  Van  Harlingen  employs  one  drachm  (4.)  of  the  sulphuret  of 
potassium  and  the  sulphate  of  zinc  to  four  ounces  (128.)  of  rose-water, 
with  a  similar  purpose  in  view.  Weak  lotions  of  corrosive  sublimate, 
from  one-eighth  to  one-half  of  a  grain  to  the  ounce  of  spirit  (0.008-0.033 
to  32.),  may  be  employed  with  advantage.  Salves  may  also  be  used  con- 
taining from  five  to  ten  grains  (0.33-0.66)  of  either  the  ammonio-chloride 
or  the  yellow  sulphuret  of  mercury  to  the  ounce  (32.)  of  salve-basis. 
A  simple  and  ready  method  of  local  treatment  in  the  case  of  children  is  the 
rubbing  into  the  skin  once  in  the  day  of  finely-powdered  sulphur  scented 
with  the  oil  of  roses.  This  is  best  applied  in  the  evening,  after  which  it 
may  be  left  on  the  surface  during  the  night. 

Prof.  Unna,  of  Hamburg,  has  lately  advised  for  external  use,  in  the 
evening  before  retiring  to  bed, — 

B   Benzoinated  zinc  ointment,  86  parts  ; 

Precipitated  sulphur  (or  resorcin),  10  parts  ; 
Silicious  earth,  4  parts  ; 


and  by  day, — 


or 


R   Resorcin,  2  to  5  parts ; 
Glycerin,  1  part ; 
Orange-flower  water,  20  parts ; 
Alcohol,  80  parts ; 

R   Corrosive  sublimate,  0.05  to  0.2  part; 
Glycerin,  1  part ; 
Orange-flower  water,  20  parts  ; 
Alcohol,  80  parts. 
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MILIUM. 

Derivation. — Latin  milium,  a  "  millet-seed." 

Synonymes. — Latin,  Grutum,  Strophulus  albidus,  Acne  miliaris ; 
German,  Der  Gries. 

Definition. — Milia  are  firm,  isolated,  pin-point-  to  split-pea-sized, 
hemispherical  bodies,  having  a  pearly  lustre,  covered  only  with  epidermis, 
embedded  within  and  usually  projecting  slightly  above  the  general  surface 
of  the  skin. 

Etiology. — Milia  are  produced  by  congenital,  traumatic,  irritative,  or 
inflammatory  occlusion  of  the  efferent  duct  of  one  or  more  acini  of  a  seba- 
ceous gland.  The  stricture  of  the  duct  producing  this  lesion  has  followed 
attacks  of  erysipelas,  pemphigus,  and  mere  erosions  of  the  surface  of  the 
skin.  The  lesions  themselves  represent  an  accumulation  of  secretion  behind 
the  point  where  the  excretory  duct  of  the  gland  has  been  occluded. 

Pathology  and  Pathological  Anatomy. — Milia  contain  a  mass  made 
up  of  sebum,  altered  epithelium,  fat,  and  small  hairs,  often  mixed  with  a 
yellowish  fluid  encapsulated  within  concentric  layers  of  fibro-cellular  mem- 
brane, which  also  divide  the  milium-lesion  into  septa.  There  are  no  signs 
of  resulting  inflammation.  The  layers  of  epidermis  above  the  mass  of  the 
milium  are  unaltered.  Dr.  Robinson,  of  New  York,  believes  that  milia 
result  from  misplaced  embryonic  epithelium  carried  away  from  a  hair- 
follicle. 

Symptoms. — Milia  are  firm,  pin-head-  to  pea-sized,  single  or  numerous, 
whitish,  roundish  or  semiglobular  bodies  of  a  peculiar  pearly  lustre.  They 
are  often  seen  partly  embedded  in  the  skin  over  the  temples,  near  the  eyes, 
or  about  the  cheeks,  nipples,  and  genital  regions  of  the  young  of  both  sexes. 
They  are  frequently  seen  on  the  faces  of  infants  at  birth,  though  often  also 
encountered  in  adults.  They  are  not  the  source  of  subjective  sensation. 
After  persisting  for  an  indefinite  period  of  time,  they  may  be  exfoliated  by 
physiological  processes. 

Diagnosis. — In  comedo,  the  black  head  of  the  plug  and  the  distinctly- 
distended  orifice  of  the  duct  exhibit  striking  differences  from  the  smooth, 
shining,  homogeneous  surface  of  a  milium,  which,  further,  is  found  in  more 
healthy  skins  than  is  the  former.  Sudamina,  which  resemble  milia  in  ap- 
pearance only,  are  easily  recognized  by  puncture,  which  releases  translucent 
fluid  contents ;  xanthomata  are  yellow  in  color,  and  cannot  be  turned  out 
from  the  skin  in  which  they  are  lodged  by  mere  efforts  at  expression. 

Prognosis.— Milia,  when  untreated,  are  usually  in  time  thrown  off  from 
the  surface  of  the  skin  with  its  natural  exuvium. 

Treatment.— Milia  may  be  removed  by  erasion  with  the  dermal  curette, 
incision,  and  subsequent  application  of  a  caustic  (a  crayon  of  the  nitrate  of 
silver,  nitric  acid,  etc.).  The  simplest  and  most  elegant,  however,  of  all  the 
methods  is  by  electrolysis,  the  lesions  being  punctured  with  a  fine  needle  in 
an  insulated  needle-holder  connected  with  the  negative  pole  of  from  two  to 
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four  cells  of  a  galvanic  battery,  the  positive  pole  being  connected  with  a 
sponge  moistened  with  salt-and-water  and  held  in  contact  with  the  patient's 
skin.     There  is  scarcely  any  scar  resulting  from  this  simple  operation. 


MOLLUSC  UM  EPITHELIALE. 

Derivation. — Latin  moUuscus,  "  soft." 

Synonymes. — Acne  varioliformis,  Molluscum  sessile.  Condyloma  sub- 
cutaneum,  Epithelioma  molluscum. 

Definition. — Epithelial  moUusca  are  smooth,  roundish,  hemispherical, 
often  flattish,  pin-head-  to  bean-sized  and  larger,  whitish  and  waxy-looking 
or  pinkish  bodies,  situated  either  upon  or  wii;hin  the  skin,  often  with  a 
central  or  lateral  point  of  depression,  which  resemble  warts. 

History. — The  disease  was  first  described  by  Bateman  in  the  year  1817, 
under  the  title  molluscum  contagiosum.  It  has  since  been  termed  mol- 
luscum sebaceum.  It  is,  however,  no  longer  counted  as  a  disorder  of  the 
sebaceous  glands. 

Etiology. — The  question  of  the  contagiousness  of  mollusca  is  still  un- 
settled, with  authorities  on  both  sides.  Eczema,  profuse  diaphoresis,  lacta- 
tion, and  maceration  of  the  skin  are  said  to  predispose  to  their  occurrence. 
No  other  causes  are  cited.  The  questions  of  etiology  and  contagiousness 
are  nearly  the  same  as  in  the  case  of  ordinary  verruca,  or  simple  warts. 

Pathology  and  Pathological  Anatomy. — Upon  section,  mollusca  are 
found  to  contain  either  a  semi-fluid,  cheesy  substance,  or  smooth  oval  bodies 
(molluscum-corpuscles),  mingled  with  fat  and  epithelium.  The  body,  as  a 
whole,  results  from  colloid  metamorphosis  of  the  prickle-cells  lining  the 
sebaceous  glands  and  the  root-sheaths  of  the  hair-follicles.  This  change 
also  affects  the  portions  of  the  rete  penetrating  between  the  papillae  of  the 
corium. 

Symptoms. — Epithelial  mollusca  are  firm,  roundish,  semiglobular, 
waxy  whitisli  or  rosy,  pin-head-  to  cherry-sized  bodies,  sessile  or  peduncu- 
lated, which  exhibit  a  whitish  or  darkish  point  centrally  or  laterally  situ- 
ated, resembling  a  comedo.  Though  rare,  they  are  not  infrequently  seen  on 
the  face  (eyelids)  and  neck,  on  the  penis  and  scrotum  of  the  male,  and  on  the 
labia  of  the  female ;  as  also  over  the  back  and  extremities.  They  are  most 
common  in  children.  They  somewhat  resemble  roundish  pearl  buttons,  es- 
pecially when  they  have  a  flattened  or  a  depressed  summit.  They  are  very 
rarely  grouped,  and  still  more  rarely  attain  the  size  of  a  cocoanut.  They 
develop  slowly,  and  may  be  the  seat  of  a  mild  grade  of  inflammation. 

Occasionally,  when  they  are  ruptured,  milky  fluid  contents  may  be 
expressed  from  these  lesions. 

Diagnosis. — Fibromatous  mollusca,  as  they  are  often  called  (more 
properly  fibromata),  resemble  these  bodies  in  name  only.     In  their  firm 
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connective  tissue,  their  history,  career,  and  external  appearance,  they  are 
wholly  different  from  the  lesions  here  described.  Mollusca  may  be  dis- 
tinguished from  ordinary  warts  by  their  rounded  shape  and  by  the  de- 
pressed point  resembling  a  comedo.  Small  pigmentary  na;vi  are  readily 
recognized  by  their  color,  and  often  also  by  the  hairs  which  spring  from 
them. 

Prognosis. — Mollusca  are  readily  removed  by  treatment,  after  which 
they  do  not  recur.  When  neglected,  they  commonly  disappear  by  physio- 
logical exfoliation. 

Treatment. — Mollusca  can  be  removed  by  erasion,  by  ligature,  by  elec- 
trolysis, exactly  in  the  manner  described  in  considering  the  treatment  of 
milia,  or  by  the  scalpel  or  scissors,  followed  by  cauterization.  Stimulating 
frictions,  with  green  soap,  and  the  application  of  white  precipitate  and  sul- 
phur salves, — the  first  in  the  strength  of  a  scruple  (1.33)  and  the  last-named 
in  that  of  a  drachm  (4.)  to  the  ounce  (32.), — also  prove  effective. 


ASTEATOSIS. 

Derivation. — Greek  a  privative,  and  miap^  "  fat." 

Synonymes. — Xeroderma,  of  Wilson,  Asperitudo  cutis. 

Definition. — Asteatosis  is  characterized  by  a  general  or  partial  congen- 
ital absence  or  acquired  diminution  of  the  sebaceous  secretion  of  the  skin. 

Etiology. — The  disease  may  be  congenital  or  produced  by  malnutrition, 
cachexia,  disorders  of  the  nervous  system,  or  other  cutaneous  affections. 

Pathology  and  Pathological  Anatomy. — The  skin,  when  examined, 
is  found  to  be  destitute  of  its  normal  sebaceous  unguent.  There  may  be 
absence,  atrophy,  or  temporary  suspension  of  function  merely,  of  the  seba- 
ceous glands.  As  a  result,  the  horny  layer  of  the  skin  often  becomes 
heaped  up  at  various  points  of  the  surface,  so  as  to  produce  a  species  of 
cutaneous  keratosis. 

Symptoms. — In  asteatosis  the  skin  is  dry,  inelastic,  less  extensible  than 
normal,  and  destitute  of  its  usual  objective  unctuous  feeling.  The  hairs 
are  usually  thinned,  staring,  and  lustreless,  or  absent.  The  nails  also  may 
be  rugous  and  friable.  The  skin,  in  consequence  of  these  changes,  often 
becomes  fissured  and  oozing,  or  scaly  and  crusted,  in  the  regions  involved 
in  these  changes.  The  slightest  grade  of  this  disorder  is  betrayed  in  some 
of  the  febrile  processes  in  childhood ;  the  gravest,  in  severe  ichthyosis,  lepra, 
and  inherited  syphilis  complicated  with  marasmus. 

The  congenital  forms  of  this  disorder,  known  as  ichthyosis  sebacea  and 
ichthyosis  testacea,  are  extreme  manifestations  of  this  condition,  where  the 
child  is  brought  into  the  world  wholly  unable  to  seize  the  nipple  on  account 
of  the  condition  of  its  lips.  The  general  surface  of  the  body  is  then  usually 
represented  by  a  horny  and  shell-like  cuirass  of  epidermis. 
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The  diagnosis  is  readily  established  from  a  consideration  of  the  symp- 
toms named  above. 

The  prognosis  is  favorable  only  in  mild  cases ;  the  grave  cases  are 
remediless.  In  the  former,  as  a  rule,  the  symptoms  are  much  less  con- 
spicuous in  the  summer  season  than  in  winter;  while  in  the  latter  cold 
climates  are  far  more  prejudicial  to  the  condition  of  the  skin. 

Treatment  is  to  be  conducted  by  the  external  aj)plication  of  oils  (almond, 
neat's-foot,  suet,  palm  oil,  vaseline),  and  in  the  case  of  viable  children  by 
their  removal  to  a  congenial  climate. 


THE  SWEAT-  OR  COIL-GLANDS. 


ANIDROSIS. 

Derivation. — Greek  a  privative,  and  uSutp^  "water." 

Synonymes. — Anidrosis,  Hypohidrosis. 

Definition. — Anidrosis  is  that  morbid  state  of  the  skin  in  which  there 
is  a  total  absence  or  quantitative  diminution  of  the  sweat  effused  upon  the 
surface. 

Etiology. — This  condition  may  be  a  symptom  of  acute  febrile  disorders, 
chronic  skin-diseases,  or  affections  of  the  nervous  centres  or  nervous  trunks, 
as  well  as  of  disorders  of  the  viscera. 

Pathology  and  Pathological  Anatomy. — Partial  anidrosis  may  result 
from  obliteration  of  the  sweat-pores  or  coil-glands,  limited  to  certain  areas 
of  the  skin,  where  inflammation,  degenerating  new-growths,  cicatrices,  and 
other  pathological  processes  have  either  mechanically  obliterated  the  glands 
or  by  nutritional  changes  starved  them  into  atrophy.  In  general  anidrosis 
there  is  merely  a  functional  disorder  of  the  perspiratory  system,  without 
structural  chana;es  in  the  elands  themselves. 

Symptoms. — The  term  anidrosis  implies  complete  absence,  or  complete 
suppression,  of  the  sudoral  function.  Hypohidrosis  is  the  more  common 
relative  diminution  in  the  quantity  of  the  sweat-secretion.  It  is  exceed- 
ingly rare,  if  it  ever  occurs,  as  an  idiopathic  disorder,  but  is  a  common 
symptom  of  a  number  of  disorders  of  the  skin  and  other  organs,  more  par- 
ticularly in  the  febrile  state.  When  it  exists  in  a  partial  or  complete  form, 
the  skin  is  dry  and  distinctly  destitute  of  its  natural  moisture.  It  may  be 
hot  and  dry,  as  in  a  fever ;  or  cool  and  dry,  as  in  ichthyosis  and  the  several 
neuroses.  The  skin  is  affected  with  anidrosis  in  infantile  spinal  paralysis, 
which  may  be  taken  as  a  type  of  the  anidroses  due  to  nervous  disorders, 
but  the  sweating  returns  when  the  nutritional  and  motor  activity  of  the 
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limbs  are  restored.  The  affections  of  the  sympathetic  nervous  system  and 
the  trophoneuroses  in  children  are  similarly  betrayed  in  temporary  or 
persistent  anidrosis. 

The  diagnosis  of  this  affection  is  readily  established  by  recognizing 
the  moistureless  condition  of  the  integument,  and  the  existence  of  a  disorder 
capable  of  producing  such  a  symptom. 

The  prognosis  and  treatment  are  those  of  the  disease  of  which  the 
anidrosis  is  recognized  as  symptomatic. 


HYPERIDROSIS. 

Derivation. — Greek  oTztp,  "  in  excess,"  and  udmp,  "  water." 

Synonymes. — Idrosis,  Hydrosis,  Ephidrosis,  Sudatoria,  Polyidrosis, 
Hyperhidrosis. 

Definition. — Hyperidrosis  is  an  eifusion  of  the  sweat-secretion  in  rela- 
tive excess,  the  fluid  accumulating  visibly  upon  the  surface  of  the  skin. 

Etiology. — Hyperidrosis  may  be  pathological  or  physiological  in  char- 
acter. It  is  rarely  congenital,  more  often  acquired.  It  may  be  due  to  dis- 
orders of  the  nervous  centres,  or  to  systemic  states  (pyretic  remission),  or 
to  disease  of  the  circulatory  system  (heart  and  blood-vessels). 

It  may  be  due  simply  to  elevated  temperature  (aided  by  excess  of 
clothing,  summer  weather,  or  the  air  of  an  overheated  apartment),  to 
unusual  exertion,  or  to  ingested  medicaments. 

Pathology  and  Pathological  Anatomy. — When  examined  in  section, 
the  coil-glands  and  sweat-pores  are  not  recognized  as  having  undergone 
changes  in  cases  of  profuse  hyperidrosis.  The  disease  is  a  purely  func- 
tional disturbance  of  the  apparatus  designed  for  the  secretion  of  sweat. 

Symptoms. — Localized  hyperidrosis  is  limited  to  certain  definite 
regions,  such  as  the  hands,  feet,  axillae,  groins,  temples,  and  genital  regions. 
In  generalized  hyperidrosis  the  sweat  is  poured  out  in  excess  from  all  parts 
of  the  body.  The  rapidity  and  quantity  of  this  transudation  vary  in 
different  cases  with  the  condition  of  the  atmosphere  and  the  circulation. 
Children,  and  particularly  infants,  are  especially  liable  to  physiological 
hyperidroses  when  kept  in  apartments  where  the  temperature  is  unduly 
elevated,  or  when  they  are  too  warmly  clothed.  Often  the  sweat  thus 
effused  has  an  offensive  odor,  but  this  is  much  less  frequently  noticed  in 
children  than  in  adults.  Rarely,  however,  this  occurs  also  in  the  former 
class  of  patients.  Erythema  and  intertrigo  (of  the  groins,  the  back  of  the 
neck,  the  axillae)  are  frequently  thus  induced,  and  may  lay  the  foundation 
for  a  severe  eczema  of  this  region.  Sudamina  may  result  in  the  form  of 
minute  lesions  resembling  seed-pearls,  which  are  filled  with  a  droplet  of 
s^veat. 

The  diagnosis  is  readily  established  by  considering  the  moist  and 
sweating  condition  of  the  skin. 


DISORDERS   OP   THE   GLANDS.  13 

The  prognosis  is  usually  favorable, — the  ouly  grave  conditions  being 
those  in  which  the  excessive  sweating  is  a  symptom  of  a  formidable  dis- 
order. 

Treatment. — In  general  hyperidrosis  due  to  adynamic  states,  the  ferru- 
ginous tonics,  mineral  acids,  and  quinine  are  usually  indicated.  Many 
children  require  special  attention  to  the  digestive  function,  including  a 
proper  dietary,  and  hygienic  regulation  of  the  bodily  clothing,  the  coverings 
of  the  crib  or  bed,  and  the  temperature  of  the  apartments  in  which  they 
sleep  and  play.  Children  habitually  overheated  are  in  as  much  danger  of 
disease  as  those  whose  surface  is  habitually  chilled.  Externally,  bathing 
with  water  to  which  a  small  quantity  of  salt  has  been  added,  usually  one- 
quarter  of  a  pound  to  the  gallon,  or  with  soap-and-water,  usually  by 
sponging  and  followed  by  brisk  friction  of  the  surface,  is  valuable  when 
not  contra-indicated  by  any  systemic  or  visceral  disease  (cardiac  cyanosis, 
aniBmia,  etc.).  As  a  rule,  whether  salt  be  employed  in  the  bath  or  not,  a 
good  reaction  should  in  every  case  be  established  by  friction.  When  the 
circumstances  are  favorable,  nothing  surpasses  in  value  sea-bathing  in  summer 
temperatures.  The  sweating  surface  after  the  bath  may  be  dusted  with  talc, 
boric  acid,  rice-flour,  lycopodium,  or  finely-powdered  starch  containing  from 
three  to  five  per  cent,  of  salicylic  acid.  Spirit  lotions  may  also  be  employed 
containing  from  one  to  two  per  cent,  of  quinine,  alum,  or  salicylic,  tannic,  or 
carbolic  acid.  Tar  should  not  be  used  for  this  purpose  upon  the  skins  of 
children ;  and  salves  are  not  required  if  there  be  no  complication  in  the 
form  of  an  erythema,  an  intertrigo,  or  an  eczema.  When  indicated,  the 
unguentum  diachyli  albi  of  Hebra  (see  Eczema),  or  benzoated  zinc  salve, 
may  be  employed,  in  the  usual  strength. 

Sudamina  are  best  treated  by  simply  dusting  them  with  a  fine  salicylated 
starch  powder. 


INFLAMMATIONS. 

By  W.   a.   HARDAWAY,   M.D. 


ERYTHEMA.' 

Definition.— For  the  purposes  of  this  article,  simple  erythema  may 
be  defined  as  a  redness  of  the  skin,  that  temporarily  fades  upon  press- 
ure, and  that  appears  iii  the  form  of  diffused  or  circumscribed,  variously- 
sized  lesions,  usually  without  elevation  above  the  integument.  It  must  be 
acknowledged,  however,  for  reasons  that  cannot  be  detailed  here,  that  any 
hard-and-fast  definition  is  difficult  to  make,  and  the  one  adopted  is  solely 
in  the  interests  of  clinical  convenience,  and  not  with  any  thought  of  securing 
pathological  accuracy. 

Symptoms. — So  far  as  the  local  expression  on  the  skin  is  concerned, 
the  eruption  may  appear  in  the  form  of  patchy  redness,  or  in  diffuse  areas, 
or  in  streaks  and  stripes  of  different  sizes  and  shapes.  The  older  writers 
restricted  the  term  erythema  to  lesions  of  the  kind  just  described,  but  if 
the  cutaneous  congestion  made  its  appearance  in  finger-nail-sized  spots,  or 
assumed  various  punctate,  annular,  and  gyrate  forms,  it  was  called  roseola, 
with  a  qualifying  adjective  indicating  peculiarities  of  shape,  etc.  In  what 
was  called  roseola  inlPantilis,  the  patches  of  congestion  were  described  as  of 
small  size,  closely  grouped,  and  in  general  appearance  not  unlike  the  erup- 
tion of  measles.  There  is  really  no  warrant  for  these  distinctions,  and  there 
is  no  question  that  mild  cases  of  scarlet  fever,  rubeola,  and  rotheln  were 
responsible  for  much  of  the  cumbersome  aud  intricate  divisions  of  former 
times. 

Etiology. — The  causes  of  simple  erythema  are  numerous  and  of  the 
most  diverse  character.     It  may  be  idiopathic  or  symptomatic. 

IDIOPATHIC   ERYTHEMA. 

This  form  of  erythema  is  brought  about  by  the  influence  of  external 
irritation  upon  the  skin,  which,  if  left  unchecked,  may  go  on  to  true  inflam- 
mation. 

Thus,  among  the  numerous  causes  of  this  condition  may  be  mentioned 

'  Owing  to  the  manner  in  which  the  general  subject  of  erythema  has  been  allotted  to 
different  writers  on  this  Cyclopaedia,  I  have  been  obliged  to  follow  a  method  of  treatment 
not  entirely  in  accord  with  my  own  views.  I  have  therefore  thought  it  best  to  adhere  in  the 
main  to  the  prevailing  system  of  classification,  with  the  object  of  presenting  definite  clinical 
pictures,  although  sacrificing  in  some  degree  a  desirable  scientific  exactness. 
14 
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erythema  from  heat  and  cold  (erythema  caloricum) ;  erythema  from  press- 
ing, rubbing,  scratching,  and  the  congestion  arising  from  ill-fitting  gar- 
ments, instruments,  etc.  (erythema  traumaticum) ;  the  active  disturbances 
set  up  by  animal  and  vegetable  poisons  (erythema  venenatum). 

In  a  work  on  the  diseases  of  children  tliere  are  several  varieties  of 
idiopathic  erythema  worthy  of  more  extended  consideration,  two  of  the 
principal  conditions  being  chilblain  and  intertrigo. 

Erythema  Pernio. — Chilblains  are  localized  erythematous  congestions 
that  are  very  common  in  weakly  children,  especially  girls.  The  usual  sites 
of  the  disorder  are  the  feet  and  hands,  generally  the  former,  but  it  also  may 
attack  the  nose,  cheek,  or  ears.  The  disease  begins  in  congestive  patches 
from  the  size  of  a  dime  up  to  that  of  a  dollar,  which  later  may  coalesce  and 
form  a  continuous  band.  They  itch,  tingle,  and  burn  most  distressingly. 
After  repeated  attacks  the  affected  skin  may  become  covered  with  vesicles, 
which  may  break  down,  leaving  an  excoriated  surface,  that  may  ulcerate. 
Chilblains  ai'e  liable  to  relapse  each  season,  making  their  appearance  in  the 
fall  and  not  disappearing  till  the  advent  of  warm  weather.  The  cause  is  to 
be  found  in  vicissitudes  of  temperature.  The  habit  of  toasting  the  feet 
at  the  fire  before  going  out  into  the  cold,  and  immediately  upon  returning 
in-doors,  is  undoubtedly  responsible  for  much  of  this  suffering.  It  will  be 
observed  also  that  children  thus  affected  are,  as  a  rule,  not  in  robust  health. 

Treatment. — The  treatment  is  both  internal  and  local.  The  prime  object 
must  be  to  give  tone  to  the  system.  Of  drugs  the  most  useful  is  iron  in 
some  form,  the  bitter  barks  with  the  mineral  acids,  and  in  strumous  sub- 
jects cod-liver  oil  and  the  hypophosphites,  together  with  the  lacto-phosphate 
of  lime.  Cold  general  sponging  with  brisk  towelling  is  of  great  advan- 
tage. The  habit  of  hanging  over  fires  should  be  interdicted,  and  the  child 
should  be  made  to  wear  stout,  easy-fitting  boots  and  woollen  stockings.  It 
is  recommended  that  the  patient  should  sleep  in  a  moderately  warm  room, 
and  that  knitted  bed-slippers  be  kept  on  during  the  night. 

For  immediate  relief,  very  hot  water  applications  give  the  most  comfort. 
A  calamine-and-zinc  lotion  is  very  agreeable  (zinci  oxidi,  §ss ;  pulv.  cala- 
minae  prsep.,  9iv ;  glycerinse,  Si ;  liq.  calcis,  3vii).  Painting  the  parts 
freely  and  frequently  with  the  tincture  of  iodine  is  a  method  of  great 
value.  The  linimentum  belladonnse  (B.  P.)  is  said  to  give  great  relief  to 
the  itching.  When  ulceration  or  sloughing  occurs,  the  lesions  must  be 
treated  on  general  surgical  principles. 

Erythema  Intertrigo. — This  form  of  erythema  is  always  at  first  a 
simple  hypersemia  of  the  skin,  which  occurs  on  parts  of  the  body  exposed 
to  friction  from  the  contact  of  opposed  surfaces,  and  in  children,  especially, 
it  is  often  evoked  by  the  irritation  of  urinary  and  fsecal  discharges.  In 
severe  cases  the  skin  is  hot  and  tender,  there  is  a  hypersecretion  of  sweat, 
the  epidermis  becomes  macerated,  and  the  parts  are  bathed  in  a  muciform 
discharge,  which  frequently  emits  a  highly  offensive  odor.  Tilbury  Fox 
stated  that  this  discharge  differed  from  that  of  eczema  in  that  it  did  not 
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stiffen  linen.  Under  circumstances  of  neglect,  the  surfaces  may  become 
fissured,  raw,  and  even  extensively  ulcerated. 

The  disease  is  usually  found  in  the  groins,  the  folds  of  the  neck  in  fat 
babies,  the  gluteal  furrows,  the  inner  surfaces  of  the  thighs,  and  the  flexures 
of  the  joints.  Intertrigo  in  infants  may  appear  quite  suddenly,  and  under 
proper  management  may  last  but  a  few  hours  ;  on  the  other  hand,  if  neglected 
or  improperly  treated,  it  may  persist  for  weeks.  When  it  is  symptomatic 
of  internal  disorders  of  a  grave  character,  the  course  of  the  disease  is  con- 
siderably lengthened  and  persists  in  spite  of  the  best-directed  efforts  at  cure. 
It  is  most  frequently  encountered  in  hot  weather,  although  in  infants  it  may 
be  observed  at  all  times  of  the  year. 

Relapses  are  to  be  expected.  According  to  Hutchinson,  owing  to  the 
fatness  of  infants,  the  eruptions  of  syjihilis  occurring  upon  them  are  apt  to 
take  on  the  form  of  intertrigo,  the  irritation  of  the  buttocks  by  faeces  and 
urine  inviting  the  syphilides  to  these  situations. 

Diagnosis. — There  is  little  difficulty  in  the  recognition  of  intei'trigo 
occurring  iu  infants ;  after  adult  life  has  been  reached  there  are  one  or  more 
affections  with  which  it  might  be  confounded. 

The  diagnosis  from  eczema  is  of  no  practical  importance ;  indeed,  at 
times  the  line  of  demarcation  is  difficult  to  appreciate.  Intertrigo  may 
closely  resemble  the  erythematous  syphilide ;  but,  while  the  former  is 
mainly  limited  to  the  buttocks  and  genital  regions,  the  specific  eruption 
may  extend  as  far  down  as  the  heels ;  moreover,  the  color  of  the  syphilide 
is  significant,  and  other  symptoms,  such  as  mucous  patches,  etc.,  are  gener- 
ally to  be  discovered  in  the  syphilitic  child. 

Treatment. — It  is  generally  easy  to  prevent  the  occurrence  of  an  inter- 
trigo. Cleanliness  is  to  be  secured  by  ablutions  with  soft  water  and  a  bland 
soap,  frequent  change  of  diapers,  the  immediate  removal  of,  and  protection 
against,  irritating  discharges,  and  the  use  of  a  simple  dusting  powder  (zinci 
oxidi,  3ii ;  pulv.  sem.  lycopodii,  3vi).  After  the  disease  has  become  estab- 
lished, it  is  well  to  keep  the  parts  separated  by  the  interposition  of  pieces 
of  lint,  and  to  apply  a  powder  that  is  somewhat  astringent  (thymol.,  gr.  ss ; 
pulv.  zinci  oleatis,  gi).  Duhring  advises  diluted  lotio  nigra  in  obstinate  cases. 
In  nearly  all  grades  of  intertrigo  I  have  secured  the  most  admirable  results 
with  Lassar's  paste : 

R   Acidi  salicylic! ,  gr.  x  ; 
Zinci  oxidi, 
Amylis,  aa  ^ii ; 

Vaselini,  jiv. 
M. 

I  think  a  better  formula  is  the  modification  of  the  above  suggested  to 
me  some  years  ago  by  Dr.  G.  H.  Fox : 

R   Acidi  salicylici,  gr.  x ; 

Bismuthi  subnitratis,  3  ii ; 

Corn  starch,  jiss ; 

Ung.  aq.  rosse  ad  5  i. 
M. 
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This  paste  should  be  spread  thinly  over  the  involved  surface.  It  is  not 
only  directly  curative  in  its  effects,  but  also  affords  a  most  admirable  protec- 
tion from  irritating  discharges. 

SYMPTOMATIC   EKYTHEMA. 

When  we  bear  in  mind  the  anatomical  and  physiological  peculiarities 
of  the  skin,  and  the  intimate  connection  of  this  organ  with  the  system  at 
large,  it  is  quite  comprehensible  that  many  morbid  states  of  the  organism 
find  local  expression  in  circulatory  derangements  of  the  integument.  One 
of  the  commonest  of  these  disturbances  is  hyperaemia  of  various  grades. 
Certain  general  diseases — e.g.,  variola,  diphtheria,  cholera,  meningitis,  vac- 
cinia, etc., — are  often  preceded,  accompanied,  or  followed  by  erythematous 
rashes.  These  need  not  be  further  mentioned  here,  as  their  description 
will  be  given  in  connection  with  those  disorders  in  other  sections  of  this 
work. 

More  or  less  temporary  congestions  of  the  skin  are  known  to  occur  in 
consequence  of  the  ingestion  of  various  drugs  (erythema  medicamentosum), 
although  it  is  true  that  these  rashes  usually  represent  true  inflammatory 
processes. 

One  of  the  most  frequent,  and  at  the  same  time  one  of  the  most  impor- 
tant in  a  negative  way,  of  these  symptomatic  erythemata  is  the  form  com- 
monly called  erythema  infantile,  or  roseola  infantilis. 

In  the  older  works  on  dermatology,  and  in  most  books  on  children's 
diseases,  many  pages  are  devoted  to  a  description  of  this  eruption.  An 
attentive  reading  of  such  descriptions  will  show,  as  already  stated,  that 
much  of  what  is  set  down  as  significant  of  the  so-called  roseola  really 
applies  to  a  variety  of  other  cutaneous  diseases,  more  especially  rotheln, 
mild  cases  of  scarlatina  and  measles,  and  light  attacks  of  urticaria.  It  is 
nevertheless  true,  as  is  well  known  to  practical  physicians,  that  evanescent 
congestions  of  the  skin  are  quite  common  in  young  children  who  are  teeth- 
ing, or  suffering  from  some  slight  derangement  of  the  alimentary  canal. 
These  rashes  generally  assume  the  roseolous  form,  and  are  accompanied  by 
a  slight  elevation  of  temperature  and  perhaps  some  redness,  without  swell- 
ing, of  the  palate  and  fauces.  It  is  said  to  be  most  common  over  the  sacral 
region  and  buttocks.  Its  course  is  capricious,  and  it  usually  disappears  in 
from  a  few  hours  to  a  few  days  without  desquamation.  The  chief  impor- 
tance of  this  so-called  roseola  is  from  the  stand-point  of  diagnosis.  Its 
existence  is  often  the  cloak  for  ignorance  and  charlatanry.  Much  of  what 
the  laity  and  certain  irregular  practitioners  call  "  scarlatina" — not  knowing 
or  conveniently  ignoring  the  fact  that  scarlatina  is  the  technical  name  for 
scarlet  fever — is  in  reality  this  symptomatic  erythema,  which  fact  also  ex- 
plains the  wonderful  facility  of  its  cure,  and  the  statement  that  is  often 
made  that  a  certain  person  has  had  repeated  attacks  of  the  specific  rashes. 

If  one  bears  fully  in  mind  the  essential  characteristics  of  the  acute 
exanthemata, — the  heat   of  skin,  the   rapid  pulse,  the  condition   of  the 
Vol.  II.— 2 
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throat  and  tongue,  the  glandular  engorgement,  the  location  of  the  eruption, 
in  scarlet  fever ;  and  the  peculiar  prodromal  period,  the  general  catarrhal 
symptoms,  and  the  features  of  both  the  mucous  and  the  cutaneous  rash, 
in  measles, — the  difficulties  of  diagnosis  will  not  be  very  great. 

Eotheln,  the  mildest  of  the  exanthemata,  is  not  at  all  times  diagnosti- 
cated with  such  facility,  and  the  differentiation  is  occasionally  far  from  easy. 
Kotheln,  however,  is  manifestly  due  to  contagion,  several  children  of  a 
family  probably  being  attacked  at  the  same  time,  the  eruption  is  more  like 
that  of  measles,  the  glands  behind  the  neck  are  enlarged,  and  the  eruption 
is  of  a  more  stable  character.  The  fact  that  the  true  variolous  eruption  is 
often  preceded  by  a  preliminary  erythema  should  also  be  borne  in  mind. 

The  skin  of  new-born  children  is  marked  by  a  discoloration,  which  is 
at  first  red,  then  becomes  yellowish  red,  and  finally,  for  a  while,  of  a  quite 
bright  red. 

There  is  still  another  form  of  erythema,  which  it  is  clinically  conve- 
nient to  mention  here,  that  has  been  termed  erythema  papulosum  of  the 
new-born,  or  erythema  neonatorum.'  I  have  seen  a  number  of  examples 
of  it,  and  its  occurrence  has  occasionally  given  rise  to  much  confusion  in 
diagnosis.  It  makes  its  appearance  in  the  first  few  days  of  Kfe,  and  is 
thought  to  be  due  to  the  influence  of  external  and  unusual  irritants  acting 
upon  the  tender  skin  of  an  infant  newly  come  into  the  world.  The  eruption 
consists  of  very  minute  red  papules,  seated  upon  a  hypersemic  base,  which 
can  be  made  to  lose  their  color  upon  pressure.  The  lesions  are  most  pro- 
nounced upon  the  back  and  breast.  They  fade  in  a  few  days,  and  the  most 
congested  spots  exhibit  a  slight  desquamation.  The  mucous  membranes 
are  unaffected,  and  there  is  no  evidence  of  systemic  reaction. 

The  symptomatic  passive  hypersemias,  which  may  result  from  a  variety 
of  agencies,  e,.g.,  heat,  cold,  mechanical  causes,  pathological  states,  etc.,  need 
no  particular  description  here. 


rUEUNOLE. 

Definition. — A  furuncle  is  an  acute  circumscribed  phlegmonous  inflam- 
mation occurring  round  a  skin  gland  or  follicle,  that  terminates  in  suppura- 
tion, and  the  expulsion  of  a  central  slough,  or  core. 

Etiology. — When  boils  occur  singly  it  will  often  be  found  that  they 
have  been  evoked  by  some  local  irritation,  e.g.,  the  pressure  of  ill-fitting 
instruments,  prolonged  decubitus,  or  the  teasing  of  the  skin  by  a  frayed  or 
unusually  rough  garment. 


'  A  consideration  of  this  disorder  is  hardly  proper  here,  hut  I  introduce  it  because  it 
will  probably  be  omitted  from  other  sections  of  this  work. 
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It  is  a  thoroughly  well  recognized  matter  of  experience  that  fiiruncles 
occur  in  connection  with  a  variety  of  constitutional  states  of  a  depressing 
character;  for  example,  in  diabetes,  after  variola,  measles,  scarlatina,  etc. 
It  is  also  a  common  observation  that  certain  local  pruritic  disorders  of  the 
skin  are  commonly  accompanied,  or  more  often  followed,  by  boils.  Thus, 
Von  Rittershain  states  that  after  exfoliative  dermatitis  of  infants  they  are 
very  frequent ;  and  the  furunculosis  that  occurs  as  a  sequel  to  eczema  is 
very  annoying  and  often  protracted.  Vogel  declares  that  the  children  of 
tuberculous  parents  suffer  much  from  furuncles  at  the  occiput,  and  even  over 
the  whole  head,  which  are  accompanied  by  coincident  swelling  of  the  glands, 
and  cause  much  suffering. 

In  the  hot  summers  of  this  section  of  country  children  are  very  subject 
to  prickly-heat,  which  is  often  accompanied  by  crops  of  furuncles.  A  most 
painful  and  persistent  furunculosis  is  often  seen  in  connection  with  the 
chronic  intestinal  catarrhs  of  children. 

Children  of  some  age  are  perhaps  more  liable  to  furuncles  than  infants, 
and  it  would  seem  that  young  boys  are  especially  prone  to  them  about 
the  neck  and  back,  at  the  same  time  being  in  no  appreciable  bad  state  of 
health.  There  is  no  ground  for  the  opinion  that  a  superabundance  of 
good  health  predisposes  to  boils,  as  was  formerly  believed,  although  it  is 
incontestable  that  physical  well-being  is  no  bar  to  their  acquisition.  Boils 
sometimes  seem  to  occur  epidemically,  spreading  through  families  and 
schools,  and  there  is  no  doubt  that  pus  from  them  is  contagious,  as  was 
pointed  out  by  the  late  Mr.  Startin.  I  have  recently  seen  a  family,  con- 
sisting of  a  mother  and  several  children,  who  all  suffered  from  boils,  that 
were  probably  inoculated  on  them  by  flies  from  a  neighboring  slaughter- 
house. In  the  past  few  years  the  opinion  has  steadily  gained  ground  that 
the  furuncular  inflammation  is  invariably  due  to  micro-organisms  that  find 
entrance  through  the  glands  and  follicles  of  the  skin.  Indeed,  the  conclu- 
sion has  been  reached  by  some  investigators  that  chemical,  mechanical, 
or  thermic  irritants,  if  entirely  free  from  micro-organisms,  cannot  produce 
suppuration. 

The  presence  of  pus-cocci  in  the  pus  of  furuncles,  the  clinical  fact  of 
contagion,  and  the  successful  inoculation  of  pure  cultures  would  seem  to 
establish  beyond  question  the  essentially  parasitic  nature  of  the  process.  The 
pus-cocci  have  been  found  in  dish-water,  the  surface  of  the  ground,  and  the 
wrappings  of  healthy  sucklings ;  and  Bockhart  has  cultivated  them  from 
scrapings  of  normal  skin,  from  dirt  under  the  nails,  and  from  nasal  mucus. 
As  it  is  quite  possible,  therefore,  that  these  organisms  come  in  contact 
with,  or  are  introduced  into,  our  bodies  without  injury  under  ordinary  cir- 
cumstances, it  follows  that  a  favorable  soil  is  necessary  in  order  that  they 
may  exert  a  pathological  influence, — such  a  soil,  for  example,  as  is  found  in 
general  disorders  of  nutrition,  in  pruritic  skin-diseases,  etc. 

Pathology  and  Pathological  Anatomy. — Boils  always  begin  around 
the  hair-follicles  and  the  sebaceous  and  sweat  glands,  and  there  is  reason  to 
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believe,  as  stated  above,  that  the  inflammation  is  set  up  by  the  entrance  of 
pus-cocci  into  these  openings.  According  to  the  recent  researches  of  Bock- 
hart,  the  micro-organisms  gain  admittance  either  through  the  ducts  of  the 
sweat-glands  or  through  the  openings  of  the  hair-follicles  and  sebaceous 
glands,  or  through  abrasions  or  injuries  to  the  skin.  If  they  do  not  pene- 
trate into  the  cutis,  simple  impetigo  is  the  result;  if  they  pass  vaguely  into 
the  cutis  through  some  lesion  in  the  epidermis,  a  skin-abscess  is  the  conse- 
quence ;  but  if  they  pass  along  the  duct  of  a  sweat-gland  or  penetrate  down 
the  lumen  of  a  hair-follicle,  the  process  of  suppuration  is  much  more  severe, 
and  gives  rise  to  the  formation  of  a  furuncle,  of  which  the  suppurating 
gland  or  duct  forms  the  core.* 

It  is  thought  probable  by  some  that  the  vessels  surrounding  a  gland  or 
follicle  become  blocked,  the  parts  suffer  necrosis,  and  the  subsequent  inflam- 
mation is  set  up  around  this  tissue  to  get  rid  of  it  by  suppuration  (Crocker). 
Symptomatology. — A  boil  may  commence  with  a  slight  itching  sensa- 
tion, and  presently  there  will  be  noticed  a  little  pimple  that  is  even  at  this 
time  quite  painful.  Within  perhaps  twenty-four  hours  the  lesion  becomes 
more  elevated,  more  tender,  of  a  conical  shape,  and  is  surrounded  a  little 
later  by  a  zone  of  reddened  skin.  At  the  apex  of  the  swelling  a  point  of 
suppuration  is  soon  detected,  and  in  a  week  or  ten  days  the  boil  matures  or 
becomes  ripe.  The  pain,  which  at  the  beginning  was  of  a  pricking  charac- 
ter, becomes  a  dull  ache,  accompanied  by  a  constant  throbbing  and  an 
uncomfortable  feeling  of  tension.  These  sensations  are  apt  to  be  increased 
in  severity  at  night. 

If  pressure  is  made  on  a  boil  before  it  is  mature,  a  little  pus  and  blood 
will  escape ;  but  later,  when  the  abscess  bursts  of  itself,  or  is  opened  by  the 
knife,  the  core  becomes  visible,  although  it  does  not,  even  at  this  time,  come 
away  with  ease.  So  soon,  however,  as  the  core  is  extruded,  the  boil  quickly 
heals,  leaving  in  its  wake  a  violaceous  discoloration  and  after  a  while  a 
minute  cicatrix.  Boils  vary  much  in  size;  some  are  no  larger  than  a 
coffee-bean,  while  others  may  be  of  the  diameter  of  a  silver  quarter-dollar. 
Some  boils  also  run  their  course  more  rapidly  than  others.  When  a  core 
does  not  form,  it  is  called  a  blind  boil. 

Furuncles  may  occur  singly,  or  there  may  be  present  several  at  the  same 
time ;  often,  unfortunately,  the  morbid  condition  is  kept  up  for  weeks  or 
months  by  a  succession  of  crops.  While  there  is  generally  very  little  con- 
stitutional reaction,  when  the  so-called  furuncular  diathesis  is  established 
there  may  be,  especially  in  children,  great  restlessness,  loss  of  sleep,  anorexia, 
and  emaciation  resulting  from  the  constantly-recurring  pain  and  free  dis- 
charge of  pus. 

Boils  may  appear  anywhere  on  the  body  with  the  exception  of  the 
palms  and  soles,  but  they  have  a  special  tendency  to  develop  on  the  back 
of  the  trunk,  and  also  frequently  in  children  in  the  axillse  and  along  th? 

i  Abstract  in  Medical  Chronicle  from  Monatsheft  f.  prakt.  Dermatologie,  1887,  No.  10. 
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borders  of  the  lids  (styes).  They  also  may  attack  the  ceruminous  glands 
of  the  ear,  in  which  situation  they  are  excessively  painful ;  here,  however, 
they  are  not  often  seen  in  children. 

Diagnosis. — The  diagnosis  offers  few  difficulties.  A  boil  may  be  dis- 
tinguished from  a  carbuncle  by  its  smaller  size,  its  more  pointed  shape,  and 
its  single  point  of  suppuration ;  whereas  a  carbuncle  is  generally  solitary, 
is  much  flatter  and  larger  than  a  boil,  has  an  indurated  border,  and,  in 
addition  to  its  multiple  openings,  the  overlying  skin  is  completely  destroyed, 
Boils  should  also  be  differentiated  from  the  pustular  syphilide  and  the 
eruption  of  ecthyma. 

Prognosis. — The  prognosis  of  boils  is  usually  good.  When,  however, 
they  occur  in  croj5s,  even  if  the  patient  is  otherwise  well,  they  may  prove 
very  persistent  and  even  appreciably  depress  the  general  health.  When 
boils  appear  in  connection  with  serious  systemic  disorders,  their  presence 
materially  increases  the  sufferings  of  the  patient. 

Treatment. — Whatever  view  is  taken  of  the  furuncular  process,  it  is 
the  manifest  duty  of  the  physician  to  put  his  patient  in  the  best  possible 
condition  of  health.  If  it  is  thought  that  sewer-gas  or  arsenical  wall- 
papers are  causative  factors,  these  should  be  removed  and  remedied.  All 
local  sources  of  irritation  should  be  sought  for  and  corrected.  The  dyspep- 
tic, the  anaemic,  and  the  strumous  should  each  receive  appropriate  treat- 
ment. 

Very  often  change  of  scene  and  air  is  highly  beneficial. 

There  are  certain  remedies  that,  given  internally,  are  presumed  to  have 
some  specific  effect  on  boils. 

Yeast  is  an  old-fashioned  "  cure"  that  sometimes  seems  to  exert  a  bene- 
ficial effect.  I  have  never  given  it  to  children.  An  adult  may  take  a  half- 
wineglassful  night  and  morning. 

Bulkley  extols  the  hypophosphite  of  sodium.  The  sulphide  of  calcium 
has  been  lauded  in  furunculosis.  I  have  generally  administered  it  to  chil- 
dren in  doses  of  one-tenth  to  one-fortieth  of  a  grain  four  times  a  day. 
Although  I  have  made  use  of  this  drug  almost  in  a  routine  way  for  the 
last  sixteen  years,  I  am  still  unable  to  affirm  positively  that  I  have  seen 
any  constant  or  certain  effect  from  it.  It  seems  to  me  that  at  times  sup- 
puration is  hastened  in  those  taking  it,  but  I  have  never  known  it  to  put  a 
stop  to  the  furunculosis.  I  have  had  far  better  success  with  the  syrup  of 
the  hypophosphites,  and  in  strumous  children  I  have  made  much  use  of  an 
emulsion  of  cod-liver  oil,  hypophosphites,  pancreatin,  and  the  syrup  of  the 
lactophosphate  of  lime.  Le  Gendre  and  Bouchard  claim  to  have  arrested 
furuncular  eruptions  by  intestinal  antisepsis. 

It  is  well  to  endeavor  to  prevent  or  at  least  limit  suppuration  as  much 
as  possible ;  but  when  this  cannot  be  accomplished  it  is  advisable  to  hasten 
maturation  and  treat  the  abscess-cavity  on  antiseptic  principles. 

To  secure  the  first  object  various  methods  have  been  suggested.  Bidder, 
following  Hueter,  employs  a  two-per-cent.  carbolic-acid  solution  with  which 
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he  makes  one  or  more  injections  according  to  the  size  of  the  boil.  I  should 
certainly  not  advise  these  injections  for  children.  Theoretically,  the  method 
is  excellent,  but  its  practical  execution  is  very  painful  and  annoying.  L. 
Heitzmann  strongly  recommends  an  eight-per-cent.  salicylic-acid  plaster  or 
salve.  Gingeot's  favorite  application  is  the  tincture  of  iodine.  It  must  be 
put  on  in  successive  layers  and  allowed  to  encroach  a  little  on  the  healthy 
skin.  He  advises  also  that  all  other  cutaneous  lesions  be  similarly  treated, 
to  prevent  their  development  into  fliruncles.  Loewenberg  makes  use  of 
a  saturated  solution  of  boracic  acid.  Verneuil  advocates  a  two-per-cent. 
phenic-acid  spray.     The  following  application  is  recommended  by  Halle 

and  Jamieson : 

R   Tinct.  iodini,  31 ;  * 

Acid,  tannic,  gss ; 

Pulv.  acacise,  gss. 
M. 

Of  late  my  own  plan  of  treatment  has  been  to  apply  to  the  furuncle  a 
piece  of  Unna's  carbolic-acid-and-mercury  plaster  mull,  cut  so  as  to  cover 
the  lesion  and  project  a  little  beyond.  Often  this  procedure  will  cause  the 
boil  to  abort.  On  no  account  should  poultices  be  made  use  of  to  encour- 
age suppuration;  they  always  do  harm  and  seem  to  provoke  new  crops. 
Nothing  succeeds  so  well  in  my  experience  as  the  Unna's  plaster  just  men- 
tioned in  hastening  suppuration  where  pus  has  already  formed.  After  a 
few  hours  of  its  application  it  will  generally  be  found  that  the  boil  has 
burst,  or  that  the  slightest  prick  with  a  knife  or  a  needle  will  cause  the  pus 
to  well  out.  A  small  hole  may  be  cut  in  the  centre  of  the  plaster,  corre- 
sponding to  the  apex  of  the  boil.  Squeezing  and  other  manipulations  should 
be  avoided.  After  the  furuncle  has  burst,  the  cavity  should  be  dealt  with 
antiseptically,  the  best  agents  being  iodoform,  iodol,  or  carbolized  oil. 
Crocker  says  that  sweat-gland  boils  are  best  treated  by  painting  on  a  layer 
of  collodion. 

Although  auditory  furuncles  are  comparatively  rare  in  children,  when 
they  do  occur  they  cause  much  distress.  I  append  the  following  notes  on 
the  treatment  of  boils  in  the  ear,  which  my  friend  Dr.  H.  N.  Spencer  was 
kind  enough  to  prepare  for  me  : 

"  Treatment  should  have  regard  to  the  alleviation  of  pain,  to  resolution, 
and  to  prevention  of  the  occurrence  of  others,  to  which  there  is  liability. 
These  indications  are  all  met  in  the  application  of  an  ointment  composed 
of  extract  of  arnica,  extract  of  belladonna,  and  morphine,  and  the  use  of 
compression.  I  have  not  known  this  treatment  in  a  single  instance  to  fail 
to  procure  speedy  and  permanent  relief  The  knife  should  7iot  be  employed ; 
and  poulticing,  syringing,  the  instillation  of  warm  water  or  drops  of  any 
character,  are  to  be  condemned,  entering  largely  as  they  do  as  factors  in  the 
production  of  this  form  of  ear-disease.  The  resilience  that  there  is  in  ab- 
sorbent cotton  at  the  same  time  with  its  absorptive  property  constitutes  it 
the  best  material  out  of  which  to  make  the  compress. 
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"  Pressure  that  is  brought  to  bear  uniformly  upon  all  the  walls  of  the 
canal  prevents  the  development  of  furuncles  by  its  influence  upon  the  circu- 
lation, at  the  same  time  that  it  operates  upon  those  which  have  formed  to 
promote  resolution  or  the  culmination  of  their  discharge. 

"  The  after-treatment  should  look  to  the  removal  of  the  local  cause,  if 
this  existed,  in  the  form  of  inflammatory  trouble,  whether  of  the  meatus  or 
tympanic  cavity.  The  yellow  oxide  of  mercury  in  inunction  is  valuable  as 
a  means  of  stimulating  the  glands  to  renewed  secretion." 


PHLEGMON-ULCERS. 

Bt  H.  TUHOLSKB,  M.D. 


PHLEGMOIT. 

Definition. — Phlegmon  is  an  inflammation  of  the  celhilar  or  areolar 
tissue.  This  tissue  is  present  in  the  human  body  from  scalp  to  toe ;  sub- 
cutaneous, intermuscular,  perilymphatic,  perivascular,  peritendinous,  intra- 
pelvic,  retro-peritoneal,  surrounding  the  structures  of  the  neck  and  following 
them  into  the  thorax ;  everywhere,  as  a  bond  of  connection  of  the  various 
tissues  or  organs.  To  describe  the  phlegmonous  process  of  every  locality 
and  in  its  varying  connections  would  be  both  interesting  and  instructive, 
but  beyond  the  limits  of  this  short  article.  In  children,  it  has  its  foci  of 
election  in  the  neck  and  in  the  axilla,  in  the  mammae,  on  the  forearm  and 
hand,  in  the  groin  and  on  the  buttocks,  in  the  peri-anal  and  peri-ceecal 
spaces.     It  may  be  acute,  diffused  or  circumscribed,  chronic  or  malignant. 

Etiology  and  Pathological  Anatomy. — It  is  described  as  occurring 
idiopathically,  but  I  believe  it  to  be  mostly  secondary  to  an  existing  neigh- 
boring inflammatory  or  necrotic  process,  or  of  traumatico-septic  origin.  It 
is  often  associated  with  phlebitis  or  lymphangeitis,  of  which  at  one  time  it 
may  be  the  cause  and  at  another  the  effect ;  or  with  erysipelas,  from  which 
it  differs  in  this, — that  in  phlegmon  the  cellular  tissue  is  primarily  inflamed, 
while  in  phlegmonous  erysipelas  the  inflammation  of  the  skin  and  cellular 
tissue  results  from  the  same  cause,  or  the  skin  is  affected  first  and  the 
cellidar  tissue  secondarily.  It  may  be  of  puerperal  origin,  as  described  by 
Buhl.  The  pathological  process  is  everywhere  the  same.  The  capillaries 
of  the  involved  territory  are  dilated,  and  through  their  altered  walls  the 
blood-serum  escapes  into  the  tissues.  Soon  this  exudate  is  augmented  by 
the  emigration,  in  large  quantities,  of  the  white  blood-corpuscles;  they 
increase  rapidly  and  pre-existing  connective-tissue  cells  wake  into  renewed 
activity.  The  presence  of  these  young  cells  in  vast  numbers  increases  the 
tendency  of  the  fatty  and  cellular  tissue  to  undergo  suppuration,  and  from 
their  very  pressure  results  necrosis  of  particles  of  adipose,  or  of  the  connec- 
tive tissue,  or  of  fascias.  As  soon  as  such  necrosis  has  taken  place  the 
suppurating  process  spreads  in  all  directions,  and,  reaching  the  cutis,  it  suc- 
cumbs likewise  and  allows  the  pus  and  detritus  to  escape.  Generally  this 
24 
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arrests  the  progress  of  the  disease ;  the  necrosed  masses  are  removed ; 
granulations  fill  the  loss  of  substance,  and  cicatrization  results.  Phlebitis 
or  lymphangeitis,  septicaemia  or  hemorrhage,  may  complicate  the  later  stages 
of  this  process. 

Symptoms  of  Acute  Phlegmon. — After  the  first  day  or  two,  when  the 
patient  complains  of  a  tender,  stiif,  tingling  feeling,  the  swollen  part  be- 
comes shining  and  painful,  frequently  exquisitely  so  ;  the  swelling  is  diffuse, 
uniform,  slightly  raised  above  the  surface,  and  without  a  well-defined  border. 
Although  the  skin  does  not  participate  primarily,  it  presents  a  reddish, 
erythematous  appearance,  which,  as  the  disease  progresses,  becomes  brawny, 
dusky,  and  (edematous.  The  swelling,  which  at  first  had  been  tough  and 
inelastic,  loses  in  firmness,  becomes  doughy  and  finally  soft,  and,  if  not  too 
deeply  situated,  fluctuation  becomes  distinct.  The  suppurating  process  will 
now  spread  in  the  direction  of  least  resistance,  following  the  sheaths  of 
tendons,  which  it  involves,  and  along  the  veins  and  fascias,  towards  the 
integument,  until  this,  in  one  or  more  places,  eventually  gives  way  and 
allows  the  discharge  of  pus  and  necrotic  d6bris.  As  a  rule,  if  nature  has 
her  sway,  this  takes  place  only  after  pieces  of  fascia  have  been  destroyed, 
tendons  have  become  necrotic,  and  the  destructive  process  has  spread  far 
beyond  its  original  limits.  Then  gradually  the  sloughs  separate,  a  repara- 
tive process  assisting  in  their  removal,  granulations  form  en  masse,  and  the 
patient  recovers, — some  shortened  tendon,  contracted  fascia,  or  fistulous 
tract  remaining  as  lasting  evidence  of  the  destructive  tendency  of  the  dis- 
ease. The  systemic  reaction  is  proportionate  to  the  extent  and  intensity  of 
the  local  process.  The  patient  suifers  with  fever  and  with  chills  at  the  time 
of  the  pus-formation.  In  any  case,  thrombosis  of  involved  veins  may  lead 
to  infarcts  in  the  lungs,  or  a  thrombus,  becoming  septic,  to  suppurative 
embolic  processes. 

While  pathologically  identical,  locality  vastly  influences  the  details  of 
the  course  and  termination  of  these  cases.  In  the  neck,  accordinar  to  the 
anatomical  surroundings  of  the  suppurating  foci,  pus  may  find  its  way  out 
superficially,  or  burrow  in  the  deep  tissues  or,  following  the  reflections  of 
the  deep  cervical  fascia,  into  the  mediastinal  spaces.  Beginning  in  the 
short  connective-tissue  fibres  of  the  distal  phalanx,  necrosis  of  the  primary 
focus  results ;  inflammation  follows  the  tendons,  spreads  through  the  palm 
of  the  hand,  underneath  the  anterior  annular  ligament,  up  the  forearm,  and 
perhaps  the  arm.  In  the  cone-shaped  ischio-rectal  space,  filled  with  the 
low  form  of  areolar  tissue,  the  pus  may  discharge  into  the  rectum  through 
the  perineum,  and  establish  fistulse  and  sinuses  in  and  about  the  rectum, 
perineum,  and  buttocks. 

Treatment. — While  duly  appreciating  the  value  of  general  treatment 
and  recommending  to  meet  promptly  every  indication  as  it  presents  itself,  I 
believe  the  local  treatment  to  be  paramount.  Watch  the  patient's  tempera- 
ture and  secretions,  and  administer,  if  the  bowels  are  constipated,  a  laxative, 
and  quinine  and  nutritious  food.     During  the  first  days  we  may  be  able  to 
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assist  in  bringing  about  resolution.  The  remedies  to  be  applied  locally  are 
mercurial  inunctions,  with  absolute  rest  of  the  part  and  elastic  compression, 
or,  preferably,  absorbent  cotton  wrung  out  of  a  warm  two-per-cent.  solution 
of  carbolic  acid,  enough  to  envelop  the  affected  part  and  cover  far  beyond 
it ;  cover  this  with  oiled  silk  and  retain  it  by  a  bandage  snugly  applied. 
This  should  be  changed  two  or  three  times  daily.  Occasionally  the  hypo- 
dermatic injection  of  two  minims  of  a  three-per-cent.  solution  of  carbolic 
acid — say  three  such  to  a  square  inch  of  involved  territory — will  be  of 
value;  or  the  emollient  flaxseed  and  laudanum  poultice  may  accomplish 
the  object,  and  is  undoubtedly  more  pleasant  to  the  patient.  Whenever  the 
presence  of  pus  can  be  demonstrated,  incisions,  deep  and  multiple,  rather 
than  extensive,  in  children,  should  be  promptly  made,  and  followed  by 
thorough  disinfection,  complete  drainage,  and  an  antiseptic  dressing  accord- 
ing to  the  fancy  of  the  operator.  If  the  presence  of  pus  cannot  be  demon- 
strated by  the  sign  of  fluctuation,  because  of  its  being  too  deeply  situated, 
but  is  inferred  from  the  oedema  and  pitting  and  intense  localized  tender- 
ness, incision  is  demanded ;  in  the  distal  phalanx  (paronychia)  incision  to 
the  bone,  before  pus  is  at  all  formed,  is  the  best  treatment. 

The  acute  circumscribed  variety  of  cellulitis  is  of  frequent  occurrence. 
It  generally  results  in  an  abscess  and  in  healing  after  the  evacuation  of  the 
pus.  The  furuncle  is  a  typical  circumscribed  phlegmon.  An  interesting 
variety  is  the  abscess  of  the  infant's  breast,  produced  by  the  handling  of 
the  breast  by  ignorant  and  unclean  nurses,  the  squeezing  out  of  the  milk, 
tight  bandaging,  etc. 

The  chronic  form  of  cellulitis  requires  mercurial  frictions,  massage, 
elastic  compression,  and,  as  a  rule,  general  tonic  treatment. 

The  consideration  of  malignant  cellulitis,  due  to  septic  traumatism,  ani- 
mal virus,  or  ptomaines,  is  beyond  the  purpose  of  this  article. 


ULCERS. 


Definition. — An  ulcer  is  a  solution  of  continuity  in  the  surface  of  the 
skin  or  mucous  membrane,  deeper  than  its  epithelial  covering,  and  main- 
tained by  causes  local  or  general.  In  all  cases  it  results  from  the  molecular 
death  of  a  portion  of  the  skin  or  mucous  membrane  itself,  a  sequel  to  a 
suppurative  inflammation,  and  disposed  less  to  the  formation  of  granula- 
tion-tissue than  to  a  progressive  destruction  along  its  periphery. 

Etiology. — The  causes  which  on  the  one  hand  interfere  with  the  forma- 
tion of  granulation-tissue,  and  on  the  other  favor  that  progressive  destruc- 
tion, are  so  numerous  that  a  simple  classification  of  ulcers,  etiologically, 
seems  impossible.  However,  from  the  great  variety  of  ulcers  two  large 
groups  may  be  readily  separated, — to  wit,  those  depending  upon  an  inter- 
ference with  the  circulation  or  upon  a  prejudicial  condition  of  the  blood, 
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and  those  resulting  in  the  life-history  of  tumors :  the  remainder  make  up 
a  group  caused  by  mechanical  violence,  physical  or  chemical  irritation,  heat 
or  cold. 

Pathology  and  Pathological  Anatomy. — It  would  almost  appear  out 
of  place,  in  a  short  essay  like  this,  to  describe  in  detail  the  minute  changes 
which  the  involved  tissue  causes  before,  by  its  removal,  it  leaves  the  ulcer. 
In  its  immediate  periphery  there  results  a  dilatation  of  the  blood-vessels, 
with  a  permeability  of  their  walls,  increase  of  nutritive  juices  in  the  tis- 
sues, emigration  of  the  white  blood-corpuscles,  and  finally  a  proliferation 
of  pre-existing  tissue-cells.  This  process  separates  the  dead  from  the  living 
tissues.  The  dead  tissue,  thrown  off  in  bulk  as  slough,  is  the  result  of  the 
process  called  gangrene ;  thrown  off  in  minute  molecular  particles,  it  means 
ulceration. 

With  these  particles  is  discharged  a  fluid,  furnished  by  the  inflamma- 
tory process, — pus,  which  is  sometimes  thin  and  flocculent,  often  grayish 
and  bloody,  and  occasionally  yellowish  and  creamy.  The  discharge  from 
some  ulcers  is  acrid  and  corrosive ;  from  some  contagious  and,  when  rapidly 
decomposing,  foul.     Laudable  pus,  so  called,  is  a  sign  of  the  ulcer's  healing. 

During  the  first  or  spreading  stage  of  an  ulcer  its  margin  is  hypersemic 
and  swollen,  and,  if  it  is  spreading  in  the  subcutaneous  tissues  more  rapidly 
than  in  the  skin,  the  edges  are  undermined.  The  base  shows  short-lived, 
dying  granulations,  has  a  grayish-yellow  appearance,  and  is  covered  with 
pus  and  the  debris  of  disintegrating  tissue.  As  the  stationary  period  of 
the  ulcerative  process  is  reached,  the  active  inflammatory  process,  losing  its 
intensity,  becomes  a  process  of  repair.  "  The  healing  of  an  ulcer,"  says 
Paget,  "  differs  in  no  material  point  from  that  of  an  open  wound  with  loss 
of  substance.  It  is  a  healing  by  granulations,  and,  though  the  shape  and 
other  characters  of  the  cicati'ix  often  have  peculiarities  indicative  of  the  dis- 
ease it  has  repaired,  there  is  no  known  difference  in  the  process  of  repair." 

These  general  remarks  are  applicable  to  the  mode  of  production  and  the 
pathology  of  all  ulcers.  The  chief  varieties  of  ulcers  may  be  recognized 
by  studying  their  deviations  from  the  typical  or  simple  ulcer.  Now,  what 
are  its  marks  ?  It  occurs  in  a  healthy  person,  its  base  slightly  depressed, 
uniformly  covered  with  small,  florid  granulations,  which  feel  soft,  pliant, 
and  elastic,  and  which,  though  highly  vascular,  do  not  readily  bleed  and  are 
not  painfully  sensitive.  The  edges  shelve  gently  down  to  its  base,  and  feel 
scarcely  harder.  At  their  junction  with  the  skin  they  are  generally  opaque 
and  white,  with  a  very  slight  thickening  of  the  epidermis ;  within  this  they 
have  a  purplish-blue  tint  where  the  newly-formed  epidermis  veils  the 
color  of  the  healing  granulations,  and  yet  within  this  the  granulations  have 
a  deeper  hue  than  those  nearer  to  the  centre  of  the  ulcer,  being  most  vas- 
cular where  the  cuticle  is  most  highly  developed. 

The  pus  from  such  an  ulcer  is  healthy  or  laudable ;  the  parts  immedi- 
ately beneath  and  around  it  are  somewhat  more  vascular  than  is  natural, 
but  are  not  otherwise  changed. 
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As  departures  from  this  type,  depending  mainly  upon  local  conditions, 
we  may  find  the  pink  granulations  becoming  intensely  red,  and  dying ;  the 
border  undergoing  a  rapid  disintegrating  process  ;  the  surrounding  skin  hot, 
swollen,  painful,  and  oedematous  ;  and  the  discharge  thin,  sanious,  and  san- 
guinolent.  We  designate  such  a  one  an  inflamed  ulcer;  the  granulations  and 
borders  may  die  off  en  masse, — a  sloughing  ulcer;  the  granulations  may 
become  pale,  flabby,  sodden  with  serum, — a  weak  or  oedematous  ulcer ;  the 
granulations  may  be  florid,  growing  rapidly,  bleeding  readily,  overlapping 
the  edge,  and  highly  sensitive, — an  exuberant  or  irritable  ulcer  ;  or  with 
an  inflamed  condition  of  the  granulations  there  may  be  intense  pain,  or 
with  no  appreciable  change  in  the  granulations  excessive  sensibility  and  pain 
disproportionate  to  all  the  objective  symptoms, — a  neuralgic  or  painful 
ulcer  ;  the  granulations  may  become  converted  into  a  gray  or  grayish-yellow 
firm  layer  or  rind, — a  croupous,  and,  when  attended  with  severe  local  inflam- 
matory symptoms,  a  diphtheritic  ulcer. 

Numerous  also  are  the  deviations  from  the  typical  ulcer  depending  upon 
anatomical  peculiarities,  constitutional  or  specific  diseases ;  and  they  express 
themselves  by  their  peculiarities  of  shape,  size,  or  color,  by  the  contagious- 
ness of  their  secretions,  and  by  their  behavior  under  the  influence  of  medici- 
nal agents.  They  might  properly  be  called  symptomatic  ulco-s.  It  would 
be  foreign  to  this  article  to  deal  M'ith  typjhoid  ulcers  of  the  intestine,  which 
lie  in  the  axis  of  the  intestine  and  affect  Peyer's  patches  and  the  solitary 
glands ;  tubercular  idcers  of  the  intestine,  which  follow  the  course  of  the 
blood-vessels,  the  dysenteric  ulcer  of  the  rectum  and  colon,  the  diphtheritic 
ulcer  of  the  throat,  the  lupus  ulcer  of  the  face,  the  malignant  ulcer  in  any 
locality,  the  chancroidal  or  the  primary  syphilitic  ulcer  of  the  genitals,  the 
gouty  and  scorbutic  idcer,  ulcers  due  to  scabies,  and  the  gangrenous  ulcers  of 
vaccinia  and  varicella  of  Hutchinson.  There  remain  as  proper  to  this 
article  the  following  forms : 

VARICOSE   ULCER,  STRUMOUS   OR  TUBERCULAR  ULCER,  AND   SYPH- 
ILITIC  ULCER. 

Varicose  ulcers  are  such  as  are  connected  with  an  enlarged  vein  or  a 
varicose  state  of  the  veins,  and  they  are  generally  found  upon  the  lower 
extremities.  They  rarely  occur  in  children,  except  after  an  excessive 
formation  of  callus  following  fracture  of  the  bones,  after  deep  ulcerative 
processes  of  specific  origin,  or  from  the  pressure  of  tumors  connected  with 
the  bones  or  muscles.  "  They  begin,"  says  Pepper,  "  in  one  of  four  ways  : 
first,  by  a  rupture  of  the  attenuated  walls  of  a  dilated  vein ;  secondly,  by 
thrombosis  of  a  cutaneous  vein  and  its  capillary  tributaries ;  thirdly,  by  an 
abrasion  ;  and,  fourthly,  by  the  gradual  transition  of  eczema  to  ulceration." 
The  varicose  ulcer  is  chronic  in  its  character ;  its  base  studded  with  grayish- 
red  granulations ;  generally  depressed,  with  prominent  edges  ;  sluggish  and 
indolent  in  appearance,  surrounded  by  enlarged  veins,  and  often  by  clusters 
of  vesicles.     It  tends  to  perpetuate  itself  by  increasing  venous  obstruction. 
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Strumous  or  tubercular  ulcers  furnish  a  large  contingent  to  ulcerative 
processes  in  children.  They  result  from  strumous  inflammation  in  the  sub- 
cutaneous tissue  or  lymph-glands,  but  they  may  appear  without  such  pre- 
ceding diseases.  They  are  most  frequently  found  in  the  neck,  under  the 
jaw,  or  along  the  course  of  the  glandulse  concatenatse,  in  the  axilla,  in  the 
groin,  at  the  back  of  the  knee,  or  upon  the  face.  They  are  generally  multiple, 
of  irregular  shape,  approaching  an  oval,  a  number  of  them  coalescing,  with 
undermined  edges  which  look  pale  or  purplish ;  they  secrete  a  thin,  sanious, 
and  often  flocculent  cheesy  secretion ;  the  skin  in  the  neighborhood  of  the 
ulcer  appears  sometimes  natural,  more  often  purplish,  and  frequently  it  is 
undermined  by  fungous  granulations,  smooth,  spongy,  and  friable,  like  those 
covering  the  base  of  the  ulcer.  It  occurs  in  the  class  of  patients  generally 
called  scrofulous, — a  class  of  patients  with  thin,  delicate  skin,  large  lym- 
phatic spaces  rich  in  lymphatic  net-works,  where  every  irritation  of  the 
skin  or  mucous  membrane  finds  ready  response  in  an  enlargement  of  neigh- 
boring lymphatic  glands,  resulting  in  a  granular  inflammation  or  caseation. 

Syphilitic  ulcers. — Owen,  in  his  "Surgical  Diseases  of  Children,"  cites 
an  instance  of  a  primary  ulcer  upon  the  prepuce  of  a  boy  nine  years  of 
age.  This  is  so  rare  an  occurrence  that  we  may  safely  say  that  syphilitic 
ulcerations  in  children  are  most  frequently  due  to  broken-down  gummata, 
tubercular  syphilides,  mucous  patches,  or  condylomata.  Inherited  syphilis 
is  by  far  the  most  frequent  cause  of  syphilitic  ulceration  in  children,  and  in 
the  infant  of  ulcerative  condylomata  about  the  anus,  between  the  nates,  in 
the  angles  of  the  mouth,  and  in  the  mucous  membrane  of  the  nose.  Deep 
ulcerations  occur  after  the  lapse  of  a  few  years.  The  gummatous  ulcer  of 
inherited  syphilis  differs  in  nothing  from  the  gumma  of  tertiary  (acquired) 
syphilis.  It  follows  a  swelling  originally  connected  with  the  bone  or  peri- 
osteum, or  in  or  beneath  the  skin  or  mucous  membrane.  It  may  grow 
quietly  like  a  cold  abscess,  and  may  open  spontaneously.  Its  edges  are 
irregular  and  abrupt,  the  base  raised,  covered  with  tissue  gray  or  grayish- 
pink  in  color,  of  glistening  appearance  and  firm  consistence ;  if  pierced  by 
a  probe  it  is  found  to  be  much  firmer  than  ordinary  granulation-tissue,  to 
bleed  but  little,  and  to  be  insensitive  ;  it  is  very  enduring,  and  is  quite  dis- 
tinct from  slough,  leaving  a  deep,  first  brawny,  finally  white  cicatrix.  It 
may  cause  deep  destruction  of  tissue. 

Diagnosis. — No  diagnosis  of  an  ulcer  is  complete  unless  it  includes  a 
recognition  of  its  condition, — the  character  of  its  base,  its  granulations,  its 
edge,  its  surroundings,  its  secretion,  the  presence  or  absence  of  pain,  and 
finally  its  cause.  The  base  of  an  ulcer  may  be  shallow  or  deep,  showing 
the  extent  of  loss  of  substance ;  it  may  be  irregular  or  ragged,  showing 
that  it  is  spreading ;  glistening  and  smooth,  indicating  want  of  action ;  or 
it  may  be  covered  by  a  thick,  grayish  membrane,  like  the  croupous.  The 
granulations  may  be  small,  bright  red,  and  uniform  in  size,  neither  bleeding 
readily  nor  excessively  painful,  showing  a  favorable  progress ;  or  intensely 
red,  florid,  and  of  unstable  existence,  showing  its  inflammatory  condition ; 
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or  pale,  soft,  and  cedematous,  showing  its  weak  vascularization ;  or  large, 
spongy,  and  exuberant,  overreaching  its  base,  as  in  a  burn ;  or  fungous,  as 
in  a  scrofulous  ulcer ;  or  they  may  have  the  characters  described  as  belong- 
ing to  a  diphtheritic  or  syphilitic  condition.  The  edge  of  an  ulcer  may  be 
smooth,  gently  sloping,  soft,  and  pink-colored,  as  in  a  healthy  ulcer;  or 
hard,  prominent,  rigid,  and  adherent,  as  in  an  indolent  ulcer ;  irregular, 
undermined,  and  purplish,  as  in  a  strumous,  or  irregular,  ragged,  and  break- 
ing down,  as  in  an  inflamed  or  sloughing  ulcer.  The  skin  around  its 
periphery  may  be  normal ;  or  eczematous,  as  in  a  varicose  ulcer ;  red,  angry, 
and  hot,  as  around  an  inflamed,  or  slightly  purplish  and  cool,  as  around 
a  strumous  ulcer.  Its  secretion  may  be  small  in  quantity,  yellowish,  and 
creamy,  as  in  a  healing  ulcer ;  thin,  sanious,  flocculent,  as  in  a  strumous ; 
abundant  and  thin,  showing  a  rapid  breaking  down  of  granulation-tissue. 
It  may  show  an  excess  of  lime  salts,  indicating  its  connection  with  bone. 
It  may  contain  pathogenic  micro-organisms,  showing  its  septic  or,  it  may 
be,  its  infective  nature.  Its  pain  may  be  barely  noticeable,  or  it  may  be 
stinging  and  burning,  as  in  an  inflamed  ulcer,  or  lancinating  and  severe,  as 
in  an  irritable,  painful,  or  neuralgic  ulcer. 

Ulcers  may  show  in  their  multiplicity  the  fact  of  a  constitutional  origin ; 
by  their  locality,  their  specificity  or  malignancy.  The  age  of  the  patient, 
his  history,  past  and  present,  the  character  of  his  surroundings,  etc.,  in  con- 
nection with  the  physical  signs,  carefully  noted,  will  complete  the  diagnosis. 

Treatment. — The  typical  ulcer,  if  not  of  excessive  size,  needs  but  little 
treatment;  surgical  cleanliness,  with  rest  and  protection  of  the  parts,  is 
sufficient. 

Inflamed  ulcer. — Thorough  cleansing  ;  absorbent  gauze,  wrung  out  of  a 
one-per-cent.  solution  of  carbolic  acid,  or  three-per-cent.  boric  acid,  covered 
with  absorbent  cotton  and  oiled  silk  or  gutta-percha  tissue,  and  a  bandage  to 
retain  this  dressing,  with,  complete  rest  of  the  part,  will  probably  meet  all 
indications ;  or,  if  thought  more  agreeable  to  the  patient,  warm  emollient 
poultices,  followed  by  some  astringent  application,  may  be  advised.  I  be- 
lieve the  treatment  first  outlined  the  better.  If  the  patient  be  strong  and 
plethoric,  a  saline  purge,  with  avoidance  of  stimulants,  may  prove  a  benefit. 

Sloughing  ulcer. — Healthful  surroundings,  a  generous  diet,  with  tonics, 
like  iron  and  quinine,  warm,  emollient,  antiseptic  dressings,  and  after  the 
separation  of  the  slough  the  dusting  of  the  surface  with  iodoform  every 
day  or  two,  should  be  comprised  in  the  treatment. 

Weak  or  edematous  ulcer. — In  this  form  of  ulcer  a  stimulating  treat- 
ment, both  locally  and  generally,  is  most  frequently  required.  The  ordinary 
resin  ointment,  or,  if  that  be  inefficient,  nitrate  of  silver,  five  grains  to  the 
ounce  of  water,  should  be  brushed  over  the  surface  daily. 

The  painful  idcer  requires  soothing  applications ;  it  may  be  an  applica- 
tion of  cosmoline  with  the  addition  of  carbolic  acid,  five  grains  to  the 
ounce,  or  a  linseed  poultice  with  laudanum.  Sometimes  the  destruction, 
by  cauterization,  of  an  especially  painful  spot,  is  necessary. 
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Indolent  ulcers  need  stimulating  applications,  incisions  through  their 
edges,  perhaps  the  application  of  a  blister.     They  are  rare  in  children. 

When  ulcers  are  croupous  or  diphtheritic,  every  source  of  infection  should 
be  guarded  against.  The  membrane  should  be  removed,  and  emollient, 
antiseptic  dressings,  as  previously  described,  should  be  applied.  Internally, 
with  a  generous  diet,  I  have  found  benzoate  of  sodium  of  marked  benefit. 

Varicose  idcer. — Only  rarely  will  we  be  able  to  remove  the  cause  of  this 
chronic  ulcer.  The  excessive  callus  may  in  time  get  less ;  we  may  remove 
with  a  knife  the  tumor  obstructing  the  veins ;  the  deep  cicatricial  contrac- 
tions may,  by  tedious  operative  procedures,  be  overcome.  In  all  cases, 
however,  the  patient  can  be  benefited  by  a  judicious  palliative  treatment. 
The  limb  should  be  placed  in  a  position  which  offers  the  greatest  facility  for 
the  return  of  venous  blood  and  lessens  the  arterial  afflux.  The  CBdema 
which  complicates  most  of  these  ulcers  will  get  less  or  disappear,  the 
swollen,  thickened  skin  will  become  normal,  and  active,  healthy  granula- 
tions will  spring  from  the  base  of  the  ulcer.  If  absolute  rest  and  immo- 
bility cannot  be  enforced,  elevation  of  the  limb  at  night,  and  elastic  com- 
pression by  the  Martin  bandage  or  the  elastic  stocking  during  the  day, 
might  be  resorted  to.  I  have  seen  great  good  come  from  a  firm  starched 
bandage.  Some  simple  antiseptic  dressing  should  be  applied  to  prevent 
the  accidental  wound  diseases,  attacks  of  erysipelas,  and  the  occurrence  of 
septicism. 

Strumous  ulcers. — In  this  variety  both  constitutional  treatment  and  local 
treatment  are  of  vast  import.  The  local  treatment  should  be  uncompro- 
misingly radical.  The  undermined  edges  of  the  skin  should  be  removed 
with  the  scissors,  the  granulations  scraped  off  with  the  sharp  spoon,  and 
the  base  of  the  ulcer,  if  possible,  dissected  out.  All  the  neighboring 
lymphatic  glands  which  can  be  felt  or  seen  should  likewise  be  removed. 
The  wounds  left  after  the  clean  removal  of  the  glands  should  be  closed, 
after  a  thorough  scrubbing  with  the  bichloride-of-mercury  solution,  one  to  a 
thousand.  Where  primary  union  is  impossible,  iodoform  becomes  the  sov- 
ereign remedy.  It  may  be  apjjlied  in  the  powdered  form,  and  the  wound- 
cavity  filled  with  a  loose  absorbent  tampon.  I  am  in  the  habit  of  first 
injecting  the  tubercular  foci  with  a  solution  composed  of  one  drachm  of 
iodoform  to  the  ounce  of  sulphuric  ether.  After  the  evaporation  of  the  ether, 
the  iodoform  remains  in  a  thin,  even  film  in  every  nook  and  corner  of  the 
treated  part.  These  ulcers  should  be  carefully  watched  until  healing  is 
complete  ;  any  return  of  the  fungous  growth  calls  for  the  same  treatment. 
The  unsightly  scars  seen  upon  the  necks  of  patients  who  have  suffered  from 
this  trouble  may  be  dissected  away,  a  linear  scar  resulting.  Such  patients 
should  be  placed  under  the  best  possible  hygienic  surroundings, — should 
have  plenty  of  sunshine  and  fresh  air,  and  nourishing  food,  such  as  milk, 
cream,  eggs,  and  beef.  If  within  the  means  of  the  patient,  a  course  of  sea- 
bathing, or  a  residence  at  the  sea-shore,  or  removal  to  a  dry,  bracing  climate, 
should  be  insisted  upon.     Of  medicinal  agents,  tonics,  such  as  bark  and 
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iron,  iodide  of  iron  and  cod-liver  oil,  and,  if  digestion  be  poor,  some  bitter 
infusion,  with  pepsin  or  pancreatic  emulsion,  are  to  be  administered.  I 
have  seen  an  almost  specific  effect  from  the  long-continued  use  of  small 
doses  of  the  biniodide  or  the  protiodide  of  mercury. 

Syphilitic  ulcers  require  for  their  treatment  simple,  nutritious  food,  fre- 
quent warm  baths,  mercury,  iodide  of  potassium,  and  cod-liver  oil ;  locally, 
a  simple,  emollient,  antiseptic  dressing. 

In  any  ulcer  following  extensive  loss  of  substance,  nature  may  not  be 
adequate  to  the  task  of  covering  the  granulations  with  ample  and  healthy 
skin.  In  such  cases  skin-grafting,  now  a  familiar  procedure,  should  be 
resorted  to.  The  method  which  I  believe  to  give  the  best  and  most  rapid 
result  is  Thiersch's.  Remove  all  unhealthy  granulations  with  the  sharp 
spoon ;  arrest  bleeding  by  pressing  upon  the  wound  gauze  saturated  with  a 
six-per-cent.  solution  of  chloride  of  sodium.  Remove,  with  a  razor,  strips, 
one-quarter  of  an  inch  in  width  and  of  the  required  length,  and  in  numbers 
to  cover  the  ulcer  fairly,  of  the  superficial  layer  of  healthy  aseptic  skin 
from  the  arm  or  thigh  of  the  patient,  and  place  them  upon  the  ulcer  side 
by  side.     Dress  the  part,  and  insure  absolute  rest  for  some  days. 

Amputation  of  a  limb  is  occasionally  necessary  in  extensive  circular 
ulcers  of  the  leg  or  at  the  ankle. 


INFLAMMATIONS. 

(CONTINUED.) 
By  L.  DUNCAN  BULKLEY,  M.D. 


TJRTIOAEIA. 


Synonymes. — Nettle-rash,  Hives ;  German,  Nesselsucht, 

Definition. — An  inflammatory,  non-contagious  affection  of  the  skin, 
characterized  by  the  more  or  less  sudden  development  of  wheals,  associated 
with  burning,  tingling,  and  itching  sensations. 

History. — Urticaria  may  occur  as  a  sudden  outburst,  almost  furious  in 
its  character,  involving  much  of  the  surface  and  causing  great  suffering ; 
or  it  may  ajjpear  more  slowly,  with  the  occasional  development  of  a  few 
wheals,  which  may  come  and  go,  even  for  a  period  of  weeks  or  months. 
It  very  commonly  appears  in  those  supposed  to  be  otherwise  in  perfect 
health,  but  may  also  accompany  or  follow  other  diseases,  both  of  the  skin 
and  of  other  organs. 

Etiology. — The  etiology  of  urticaria  is  frequently  very  obscure :  while 
in  certain  cases,  especially  of  the  more  acute  form,  it  will  be  caused  by 
irritating  food,  such  as  fish,  strawberries,  pineapple,  etc.,  or  by  an  acute 
attack  of  indigestion,  or  by  certain  drugs,  especially  quinine,  in  a  large 
proportion  of  cases  it  seems  impossible  to  trace  the  eruption  to  any  special 
cause,  and  the  most  rigorous  attention  to  diet  will  fail  to  produce  any 
beneficial  effect  upon  the  disease.  It  is  recognized,  however,  that,  in  the 
main,  urticaria  depends  upon  disorders  of  the  digestive  system,  and  in  chil- 
dren it  is  not  infrequently  caused  by  the  presence  of  intestinal  worms :  in 
certain  cases  there  will  be  a  marked  periodicity  in  the  recurrence  of  the 
eruption,  and  it  will  be  found  that  malaria  is  at  the  bottom  of  the  trouble, 
which  will  then  be  checked  entirely  by  quinine.  In  some  cases  the  eruption 
may  come  from  cerebral  or  spinal  disease.  External  irritants  are  also  often 
the  cause  of  wheals,  which  may  be  produced  by  the  bites  of  insects, — ^as 
mosquitoes,  fleas,  and  bed-bugs, — also  by  puncture  with  the  electric  needle, 
and  in  those  subject  to  the  eruption  the  lesions  can  be  produced  at  will  by 
irritating  the  skin  lightly,  as  with  the  finger-nail ;  in  very  susceptible  skins 
it  is  possible  even  to  draw  figures  on  the  skin  with  a  blunt  instrument 
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which  will  shortly  appear  in  elevated  Hues,  often  of  considerable  height 
and  width. 

Pathology  and  Pathological  Anatomy. — The  immediate  causation 
of  the  wheal  of  urticaria  lies,  in  all  probability,  in  vaso-motor  disturbance, 
which  may  have  either  a  central,  a  peripheral,  or  a  reflex  origin.  The 
essential  element  in  the  production  of  the  wheals  is  a  spasm  of  a  localized 
tuft  of  blood-vessels,  followed  by  relaxation  and  the  consequent  eifusion  of 
fluid,  producing  a  localized  oedema  in  the  skin :  the  sensations  of  itching, 
burning,  or  tingling  are  the  natural  result  of  the  compression  of  the  sensi- 
tive nerves  by  the  exudate,  or  may  be  in  part  due  to  the  same  direct  or 
reflex  irritation  which  excited  the  vascular  spasm.  The  eruption  disap- 
pears entirely  after  death,  and  microscopic  sections  taken  during  life  have 
revealed  little  more  than  an  oedema,  with  some  transudation  of  leucocytes, 
and  possibly  some  dilatation  of  the  lymphatics. 

Symptomatology. — The  first  symptom  felt  is  commonly  a  general 
feeling  of  discomfort,  with  some  burning  or  tingling  of  the  surface,  either 
in  some  particular  spot  or  diffused  over  much  of  the  skin.  If  there  is  the 
direct  exciting  cause  of  indigestion,  there  may  be  some  febrile  disturbance, 
but  in  the  main  no  systemic  symptoms  are  manifest,  other  than  perhaps  a 
little  malaise,  with  a  furred  tongue  and  perhaps  constipated  bowels.  The 
child  scratches  one  and  another  portion  of  the  body,  and  when  these  are 
examined  there  will  generally  be  found  the  wheals  already  fully  developed, 
or  even  fading  away,  and  new  ones  may  develop  under  fresh  scratching  even 
while  being  watched.  But  very  commonly  at  the  time  of  inspection  the  phy- 
sician may  not  be  able  to  detect  a  single  lesion  characteristic  of  the  disease, 
but  must  rely  upon  the  history  and  description  as  given  by  attendants,  to- 
gether with  the  scratch-marks  which  have  been  left  after  preceding  eruptions. 

The  lesions  of  urticaria  vary  greatly  in  different  individuals  and  at  dif- 
ferent times.  The  typical  wheal  consists  of  a  firm,  circumscribed,  slightly- 
elevated  spot  or  patch,  from  one-quarter  to  three-quarters  of  an  inch  in 
diameter,  of  an  oval  or  rounded  shape,  and  of  a  pinkish  color  at  first,  gen- 
erally becoming  white  in  the  centre  very  shortly.  In  point  of  fact,  how- 
ever, they  may  be  of  any  size  and  shape,  large  patches  often  being  produced, 
and  often  assuming  gyrate  or  fantastic  shapes,  largely  due  to  external  cir- 
cumstances, as  pressure  of  the  clothes,  etc.  The  separate  lesions  are  com- 
monly evanescent  in  character,  if  undisturbed,  even  disappearing  in  a  few 
minutes,  or  they  may  remain  in  the  same  situation  for  some  hours.  When 
there  is  a  single  outburst  of  the  ertiption  or  one  reproduced  but  a  few  times, 
it  is  spoken  of  as  acute  uriicana ;  when  the  disease-state  is  prolonged  by 
continuous  or  successive  crops  of  the  lesions,  it  is  spoken  of  as  chronic 
urticaria,  and  the  disease  may  thus  last  for  months  or  years :  other  than 
the  chronicity  produced  by  the  repeated  outbreaks,  there  is  no  radical  dis- 
tinction to  be  noted. 

Several  varieties  or  forms  of  urticaria  are  described,  and  may  be 
observed  clinically. 
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1.  Urticaria  Communis. — This  represents  the  eruption  as  ordinarily  ob- 
served, where  the  wheals,  of  whatever  shape  or  size,  remain  as  such  during 
their  entire  coui-se,  and  subside  and  disappear,  leaving  only  an  erythematous 
blush  for  a  while,  which  in  turn  fades,  leaving  no  trace  of  the  former 
lesion. 

2.  Urticaria  Papulosa. — This  variety,  which  was  termed  by  older 
writers  lichen  urticatus,  is  seen  much  more  commouly  in  children  than  in 
adults.  In  it  there  is,  in  addition  to  the  wheal,  which  is  generally  about 
half  an  inch  iu  diameter,  a  small  solid  papule  developed  in  the  centre, 
which  remains  after  the  subsidence  of  the  wheal,  and,  consisting  of  organ- 
ized lymph,  may  persist  for  a  day  or  so.  When  brought  for  treatment,  chil- 
dren will  frequently  present  only  the  scratched  papules,  scattered  here  and 
there,  principally  on  the  extremities,  around  most  of  which  the  congested 
stain  left  by  the  faded  wheal  can  be  detected.  This  variety  of  the  eruption 
generally  assumes  the  chronic  form,  and,  though  the  separate  lesions  may 
be  of  relatively  brief  dui-ation,  the  child  may  be  afflicted  thereby  for  weeks 
or  months. 

3.  Urticaria  Tuberosa. — Occasionally  the  lesions  of  urticaria  may  take 
on  great  size,  giving  rise  to  the  designation  giant  urticaria,  some  of  them 
being  raised  up  to  the  size  of  half  a  large  walnut  or  a  small  egg ;  but  this 
rarely  if  ever  occurs  in  children. 

4.  Urticaria  (Edematosa. — When  the  lesions  are  developed  in  situations 
where  the  tissue  is  lax,  as  about  the  face,  there  may  be  a  very  considerable 
amount  of  cedema,  so  that  even  the  eyes  may  be  closed  and  the  tongue  or 
lips  may  be  greatly  swollen  :  these  are,  however,  generally  very  transitory, 
and  do  not  call  for  active  interference."  There  is  reason  to  believe  that  the 
same  process  may  take  place  deeper,  in  the  fauces  and  trachea,  or  even  on 
other  mucous  membranes. 

5.  Urticaria  Bullosa. — In  rare  instances  vesicles  and  blebs  of  greater  or 
less  size  are  formed  in  connection  with  urticarial  wheals,  by  an  augmenta- 
tion of  the  congestive  and  exudative  process  producing  the  latter. 

6.  Urticaria  Hsemorrhagica. — Occasionally  there  will  be  a  hemorrhagic 
element  manifested  in  cases  of  urticaria,  and  also  in  purpura  urticarial 
wheals  may  sometimes  be  found  among  or  around  characteristic  lesions 
of  that  disease,  giving  rise  to  the  designation  purpura  urticata  for  this 
variety. 

7.  Urticaria  Factitia. — This  term  is  applied  to  cases  in  which,  while 
there  may  be  no  very  active  symptoms  of  the  disease,  the  skin  is  in  such  an 
irritable  state  that  slight  local  irritation  may  give  rise  to  wheals  which 
correspond  to  the  area  excited.  Thus,  letters  or  designs  can  be  traced  Avith 
a  dull  instrument  with  a  little  pressure  on  the  skin,  and  very  shortly  they 
will  appear  as  white  streaks  with  pink  borders,  which  will  remain  standing 
out  plainly  for  a  longer  or  shorter  time. 

The  minor  varieties  which  have  been  referred  to  by  authors  under  such 
terms  as  urticaria  conferta,  evanida,  febrilis,  intermittens,  miliaris,  perstans, 
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subcutanea,  vesicularis,  etc.,  need  not  be  dwelt  on,  their  names  expressing 
features  which  may  be  occasionally  met  with. 

Diagnosis. — Very  little  difficulty  will  be  encountered  in  diagnosing 
most  cases  of  urticaria :  the  sudden  appearance  of  the  evanescent  wheals, 
the  peculiar  burning  and  itching,  and  the  irregular  and  more  or  less  general 
distribution  of  the  eruption  are  generally  sufficient  to  make  the  diagnosis. 
The  papular  form  of  urticaria  in  children  will  frequently,  however,  re- 
semble scabies,  papular  eczema,  and  erythema  multiforme;  but,  if  carefully 
examined,  the  remains  of  the  wheals  may  usually  be  discovei-ed  surround- 
ing the  papule,  and  attendants  will  generally  describe  the  larger  lesions 
which  appear  suddenly,  leaving  the  solid,  scratched  papule  after  they  have 
faded.  The  eruption  of  urticaria,  moreover,  seldom  occupies  the  places 
commonly  affected  in  scabies,  and  of  course  none  of  the  "furrows"  pathog- 
nomonic of  scabies  can  be  found  :  it  is  well  to  remember,  however,  that  the 
two  are  sometimes  combined,  aud  that  the  irritation  of  the  burrowing  insect 
in  one  place  may  excite  reflexly  an  urticarial  wheal  in  another.  Eczema, 
especially  in  children,  rarely  remains  papular  veiy  long,  and  its  lesions  are 
generally  much  more  grouped  aud  inclined  to  occupy  the  flexures  than  are 
those  of  urticaria.  Erythema  multiforme  may  sometimes  be  mistaken  for 
urticaria,  but  its  lesions  are  generally  smaller,  more  abrupt,  of  a  deeper 
red,  slower  in  appearing,  and  far  more  permanent,  the  itching  is  much  less 
marked  than  in  urticaria,  aud  there  is  little  if  any  of  the  tingling  and 
burning.  They  are  also  far  more  apt  to  be  symmetrically  developed,  and 
to  appear  first  or  chiefly  on  the  wrists  or  ankles. 

Prognosis. — The  prognosis  of  urticaria  will  differ  greatly  in  different 
eases.  Acute  outbreaks  caused  by  indigestion  or  irritating  food  commonly 
cease  in  a  few  days  under  appropriate  treatment  and  a  subsequent  proper 
regulation  of  the  life ;  but  if  neglected  the  acute  may  run  into  the  chronic 
state,  which  may  prove  very  rebellious.  The  papular  urticaria  of  children 
will  sometimes  persist  for  weeks  or  even  months  in  spite  of  the  best  treat- 
ment, but  in  the  end  the  disease  is  curable,  certainly  in  the  very  large 
proportion  of  cases. 

Treatment. — Simple  acute  cases  of  urticaria  may  require  little  more 
than  an  evacuation  of  the  stomach,  if  offending  matter  is  still  there,  a  moder- 
ate purge  with  castor  oil  or  rhubarb  aud  soda,  and  a  little  cream-of-tartar- 
water  rather  freely  drank.  But  in  chronic  cases  the  utmost  care  in  regard 
to  diet,  together  with  internal  and  external  treatment,  will  often  be  required, 
combined  with  much  patient  study  of  the  case.  In  some  instances  the  most 
diligent  attention  to  the  diet,  excluding  one  article  after  another,  will  fail 
to  make  much  if  any  impression  on  tlie  disease.  This,  however,  should 
not  lead  to  its  being  neglected,  but  during  the  entire  course  of  the  disease 
the  diet  should  be  plain,  simple,  aud  unstimulating,  though  abundantly 
nutritious,  and  with  but  a  moderate  proportion  of  sugar. 

Alkalies  internally  are  called  for  in  a  large  share  of  cases,  one  of  the 
best  remedies  being  the  well-known  rhubarb-aud-soda  mixture,  with  pepper- 
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mint-water  after  each  meal,  in  doses  suited  to  the  age  of  the  child, — suffi- 
cient to  secure  a  moderately  free  action  of  the  bowels  daily ;  acetate  of 
potassium  may  be  added  to  this  with  good  effect  in  many  cases.  Alternating 
with  this,  iron  and  arsenic,  or  cod-liver  oil,  will  generally  be  found  sufficient 
for  the  cure ;  the  hypophosphites  are  also  frequently  called  for,  and  quinine, 
even  in  children,  may  sometimes  be  given  in  free  doses  with  the  best  of 
effect. 

Locally  the  free  use  of  the  following  lotion  will  generally  be  found 
to  give  relief,  it  being  sopped  abundantly  over  the  affected  surface  and 
allowed  to  dry  upon  the  skin :  R  Pulv.  calaminse  prsep.,  5i ;  zinci  oxidi, 
3ii;  acidi  carbolici,  5ss;  glycerini,  3iii ;  aqua>.  calcis,  oiv;  aquae  rosse  ad 
Siv.  M.  The  application  may  be  made  several  times  daily,  or,  when 
desired  for  the  relief  of  the  itching,  day  or  night :  if  the  surface  becomes 
dried,  a  light  inunction  of  carbolized  cosmoline  (gr.  v— x  ad  51)  will  give 
relief  Menthol  in  solution  thus  (R  Menthol.,  3ss-3ii ;  spts.  vini  rectif., 
§i ;  glycerini,  gi ;  aquse,  ,giv.  M.)  is  also  serviceable.  In  some  instances 
a  powder  gives  the  most  relief,  and  the  following,  well  rubbed  on  the  skin 
with  the  palm,  forms  a  very  agreeable  application  :  R  Chloral,  hydrat., 
gummi  camphorse,  aa  3i.  Rub  together  till  liquid,  and  add  pulvis  amyli, 
gi.  M.  In  more  chronic  cases  alkaline  baths  are  of  service,  made  as 
follows  :  R  Potassii  carbonat.,  gviii ;  sodii  carbonat.,  5vi ;  sodii  biborat., 
§iv.  M.  Sig.  Use  from  two  to  four  teaspooufuls  to  each  gallon  of  water, 
with  an  equal  quantity  of  starch.  After  the  bath,  which  should  be  pleas- 
antly warm,  the  surface  of  the  body  should,  Avhen  dry,  be  thoroughly 
anointed  with  the  carbolated  cosmoline :  the  lotion  may  be  used  in  con- 
junction with  this  when  required  to  relieve  irritation. 
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Mention  may  be  made  here  of  a  rare  affection  under  the  above  name, 
which  thus  far  has  been  always  observed  to  begin  in  children,  frequently 
as  early  as  during  the  first  few  months  of  life,  seldom  later  than  the  third 
year.  The  eruption  begins  as  an  urticaria,  the  lesions  appearing  in  the 
course  of  a  night,  but,  instead  of  disappearing  as  in  ordinary  ui-ticaria, 
they  remain  as  solid,  buff-colored  tubercles,  or  infiltrations,  somewhat  re- 
sembling xanthoma,  even  for  years.  New  crops  may  come  out  from  time  to 
time,  each  lesion  seeming  acute,  but  most  of  them  result  as  described,  and 
thus  the  surface  becomes  more  and  more  covered.  Two  classes  of  cases  are 
described, — the  pruritic,  which  is  the  more  common,  and  the  non-pruritic* 
The  lesions  may  affect  any  or  all  portions  of  the  body,  but  are  most  abun- 
dant on  the  neck  and  trunk,  next  upon  the  limbs,  face,  and  head,  and  occa- 


'  Kadcliffe  Crocker,  Diseases  of  the  Skin,  London,  1888,  p.  87. 
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sionally  on  the  palms  and  soles.  The  real  nature  of  the  complaint  has 
never  been  satisfactorily  determined,  and  no  treatment  has  ever  proved  of 
much  avail  in  it. 


EETTHEMA  MULTIFORME. 

Definition. — An  acute  inflammatory  disease,  characterized  by  the  more 
or  less  symmetrical  development  of  variously  sized  and  shaped  lesions,  prin- 
cipally erythematous  in  character,  but  also  producing  papules  or  flattened 
tubercular  elevations,  and  occasionally  vesicles  and  bullse. 

History. — The  eruption  is  very  commonly  preceded  by  a  certain  amount 
of  constitutional  disturbance,  generally  very  slight,  but  sometimes  so  severe 
as  to  suggest  a  graver  malady.  There  may  be  some  stomach-disturbance, 
with  malaise,  some  headache  and  backache,  and  usually  more  or  less  pains 
in  the  limbs,  especially  in  the  joints  :  the  temperature  may  run  from  100° 
to  104°  F.  and  the  pulse  be  considerably  quickened.  In  many  cases,  how- 
ever, the  general  symptoms  are  so  slight  that  the  eruption  is  the  first  and 
possibly  the  only  sign  of  disease  which  attracts  attention. 

Etiology. — Little  is  definitely  known  in  regard  to  the  true  etiology  of 
erj'thema  multiforme,  although  it  is  pretty  well  established  that  both  this 
and  erythema  nodosum  stand  in  very  close  relation  to  the  rheumatic  diath- 
esis, if  indeed  they  are  not  expressions  of  the  action  of  this  poison  on  the 
skin,  even  when  there  are  no  other  marked  rheumatic  symptoms  present. 
It  is  more  common  during  the  spring  and  autumn,  and  attacks  may  be 
induced  by  chilling  the  surface  when  overheated.  The  eruption  is  more 
frequent  in  females  than  in  males,  and  may  attack  any  age,  and,  while  more 
commonly  seen  in  young  adults,  is  not  a  rare  complaint  among  children : 
teething  may  act  as  an  exciting  cause.  Among  other  agencies  capable 
of  producing  the  skin-lesions  classed  under  multiform  erythema  must  be 
mentioned  the  diphtheritic  poison,  also  those  of  variola,  cholera,  typhoid 
and  typhus  fevers,  and  likewise  certain  drugs,  notably  copaiba,  quinine,  the 
preparations  of  iodine,  etc. ;  although  these  eruptions  do  not  really  belong 
here,  but  under  their  proper  etiological  head. 

Pathology  and  Pathological  Anatomy. — From  whatever  cause  the 
eruption  may  arise,  it  appears  that  the  lesions  are  caused  by  vaso-motor 
disturbance,  resulting  in  capillary  hypersemia  with  subsequent  stasis  and 
exudation,  with  the  escape  of  leucocytes  and  blood-coloring  matter,  as  is 
shown  by  the  staining  following  the  disappearance  of  the  eruption  :  in  some 
instances  actual  hemorrhage  from  the  blood-vessels  takes  place.  The 
amount  of  exudation  varies  greatly,  being  very  slight  in  the  erythematous 
and  slightly  papular  forms,  and  at  other  times  so  great  as  to  cause  consider- 
able elevation  in  the  lesions,  or  even  to  raise  the  epidermis  in  vesicles 
bullse.  Examined  microscopically,  the  tissues  exhibit  the  signs  of  inflam- 
mation of  the  upper  part  of  the  corium. 


or 
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Symptomatology. — The  appearances  of  the  eruptions  which  are  classed 
under  erythema  multiforme  by  modern  observers  are  so  different  at  times 
that  it  is  difficult  to  describe  briefly  their  characters :  they  may  vary  from 
a  true  erythematous  blush  to  a  solid  lesion  of  some  little  size,  and  even  to 
the  production  of  vesicles  or  blebs  in  rather  rare  instances.  These  various 
lesions  may  appear  blended  at  the  same  time,  or  in  successive  crops  or 
groups.  The  character  of  the  eruption  is  that  of  an  inflammatory  exudative 
disorder,  whose  type  is  a  superficial  or  erythematous  lesion,  in  the  main 
short-lived,  which,  however,  rather  tends  to  some  localized  infiltration  of 
tissue.  The  extent  of  the  eruption  also  varies  greatly  in  different  cases, 
from  a  comparatively  few  spots  up  to  a  quite  generalized  eruption,  causing 
very  considerable  distress.  Erythema  multiforme  seldom  fails  to  appear  on 
the  backs  of  the  hands,  and  in  a  considerable  proportion  of  cases  is  confined 
to  this  region  and  the  forearms,  the  next  most  frequent  locality  being  the 
ankles  or  the  tops  of  the  feet.  Several  quite  well  defined  classes  or  groups 
of  cases  can  be  made  out,  although  frequently  the  eruption  passes  from  one 
form  to  another. 

1.  Erythema  Papulatum. — This  may  be  said  to  be  the  typical  form  of 
the  eruption,  where  groups  of  deep-red  papules  from  the  size  of  a  pin-head 
to  that  of  a  small  split  pea  appear  quite  suddenly,  generally  on  the  backs 
of  the  hands  or  wrists.  These  at  first  are  almost  wholly  erythematous,  dis- 
appearing under  pressure,  though  leaving  a  slight  stain,  and  may  remain 
such  throughout  their  entire  course ;  they  may  continue  to  increase  in  size 
and  gain  in  solidity  and  height,  although  never  much  raised  above  the  sur- 
face :  when  they  attain  the  size  of  a  split  pea,  the  name  erythema  tubercula- 
tum has  been  given  to  them.  There  is  some  little  burning  pain  in  the 
affected  locality,  and  they  may  be  tender  to  the  touch.  The  eruption  may 
remain  in  this  stage  for  some  days,  and  then  fade,  new  spots  appearing,  or 
the  process  may  go  on  to  the  production  of  the  next  variety, — 

2.  Erythema  Circinatum. — The  separate  papules  increase  rapidly  in  size, 
the  centre  begins  to  pale  or  become  of  a  purplish  hue,  and  a  circle  or  ring 
may  be  formed  even  of  an  inch  or  more  in  diameter, — erythema  annulare  or 
erythema  centrifugum, — and  sometimes,  from  the  fading  and  changing  hues 
caused  by  the  different  stages  of  the  process,  zones  of  color,  from  purple  to 
pink,  may  be  formed, — erythema  iris.  When  several  of  these  rings  touch 
one  another,  variously-shaped  figures  may  be  formed, — erythema  gyratum, 
erythema  figuratum ;  and  when  the  margin  of  the  eruption  is  sharply  de- 
fined and  raised,  advancing,  it  may  be,  over  a  large  surface,  even  within  a 
few  days,  the  name  erythema  marginatum  has  been  given  to  it. 

3.  Erythema  Vesieulosum. — When  the  process  is  more  acute  and  sudden, 
the  effused  fluid  cannot  find  place  within  the  integument,  but  rises  to  the 
surface,  and,  being  arrested  by  the  firm  horny  layer,  raises  it  into  vesicles 
of  greater  or  less  size,  which  may  be  irregularly  located  or  may  be  grouped 
in  clusters ;  sometimes  these  are  arranged  in  a  circle  on  the  advancing  edge 
of  an  erythematous  spot,  and  it  may  even  happen  that  another,  inner  circle 
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of  vesicles  is  developed,  often  with  a  single  one  in  the  centre, — herpes  iris. 
In  some  instances  the  collection  of  fluid  may  be  so  great  that  even  bullae 
are  iovmeA,— erythema  bullomm,  which  may  then  strongly  suggest  pem- 
phigus. 

Diagnosis. — Some  of  the  forms  of  erythema  multiforme  may  at  times 
give  considerable  difficulty  in  diagnosis,  and  the  determination  must  oft«n 
be  made  by  exclusion.  But  the  multiform  and  varying  character  of  the 
eruption,  its  symmetry  and  localization,  the  comparatively  slight  subjective 
symptoms  of  itching  and  burning,  and  the  more  or  less  pronounced  rheu- 
matic symptoms  often  present,  are  generally  sufficient  to  distinguish  it. 

The  papular  form  may  be  mistaken  for  urticaria,  lichen  planus,  papular 
eczema,  and  possibly  for  a  syphilide.  Urticarial  lesions  are  more  sudden  in 
their  appearance,  attain  their  full  size  at  once,  and  have  much  more  itching 
and  burning ;  the  papules  of  lichen  planus  are  more  distinctly  demarcated, 
flat  and  shiny  on  top,  with  a  depressed  centre,  and  more  purplish  pink  than 
those  of  erythema  papulatum ;  papular  eczema  is  far  more  itchy,  with 
more  acuminate  papules ;  while  the  syphilide  would  present  other  and  gen- 
eral symptoms  sufficient  for  the  diagnosis. 

The  circinate  form  of  erythema  resembles  somewhat  a  tinea  circinata, 
but  the  latter  is  much  more  slow  in  spreading,  and  is  always  more  or  less 
scaly  from  the  first,  and  the  parasite  can  always  be  found  microscopically 
in  the  scales. 

The  vesicular  and  bullous  forms  are  distinguished  from  pemphigus  by  the 
amount  of  erythematous  and  inflammatory  elements  and  the  multiformity 
of  the  lesions,  the  bullae  of  the  latter  affection  commonly  rising  from  a 
more  healthy  surface. 

Prognosis. — This  is  invariably  good,  the  eruption  generally  running 
from  one  to  three  or  four  weeks,  and  disappearing  without  leaving  any 
trace,  other  than  a  staining  which  remains  but  a  short  time. 

Treatment. — Comparatively  little  treatment  is  required,  other  than  such 
as  may  be  called  for  to  meet  general  symptoms :  a  slight  saline  laxative, 
as  cream-of-tartar  water,  or  a  mild  alkali,  as  acetate  of  potassium,  aids  some- 
what in  dissipating  the  disease.  Locally,  a  calaraine-and-zinc  lotion  such 
as  that  mentioned  under  urticaria,  or  a  dusting-powder  of  powdered  starch 
with  a  little  camphor  and  oxide  of  zinc,  gives  all  the  relief  required. 


ERYTHEMA  NODOSUM. 

Most  writers  agree  now  that  this  eruption  is  in  reality  but  a  magnified 
and  somewhat  different  form  of  erythema  multiforme,  for,  while  in  its  most 
pronounced  manifestations  it  is  striking  and  different  from  the  other  varie- 
ties already  mentioned,  some  of  its  lighter  lesions  cannot  be  distinguished 
therefrom. 
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In  its  characteristic  form  erythema  nodosum  presents  oval  or  roundish, 
node-like  swellings,  pink  iu  color  and  tender  to  the  touch,  along  the  tibiae 
or  ulnae  and  elsewhere.  These  may  vary  in  size  from  that  of  a  chestnut  to 
that  of  half  an  egg  and  merge  insensibly  into  the  surrounding  tissues  ;  they 
feel  at  first  hard  and  tense,  but  later  seem  to  soften,  and  give  almost  the 
sensation  of  fluctuation,  but  they  never  suppurate  unless  injured.  The 
tumors  last  from  one  to  two  weeks,  and  gradually  fade  away,  leaving  a 
dusky,  bruise-like  stain,  whence  the  name  dermatiti's  contusifonnis. 

There  is  generally  more  or  less  general  disturbance  in  these  cases,  head- 
ache and  a  coated  tongue,  malaise,  and  some  aching  pains  in  the  limbs,  and 
some  children  may  present  a  decided  elevation  of  temperature. 

The  etiology,  pathology,  prognosis,  and  ti'eatment  are  practically  the 
same  as  in  erythema  multiforme. 


HEEPES  ZOSTER. 

Synonymes. — Zona,  Shingles ;  German,  Gurtelkrankheit. 

Definition. — An  acute  inflammatoiy  eruption,  exhibiting  groups  of 
vesicles  upon  an  inflamed  and  veiy  sensitive  surface  corresponding  to  a 
definite  nerve-tract,  and  accompanied  by  more  or  less  neuralgic  suflering. 

History. — Zoster  usually  comes  on  with  a  neuralgic  pain,  which  may 
be  very  acute,  in  the  part  about  to  be  afiected,  and  sometimes  there  may  be 
a  little  febrile  disturbance,  but  generally  without  any  other  sign  of  ill 
health :  not  uncommonly  a  mustard  pilaster  or  other  counter-irritant  is 
applied,  and  the  eruption  which  appears  is  wrongly  charged  to  this  cause. 

Etiology. — No  very  definite  statements  can  be  made  in  regard  to  the 
true  etiology  of  this  eruption  :  the  pathological  condition  which  appears  to 
be  at  the  base  of  it  is  well  known,  but  why  nerve-inflammation  should  at 
one  time  produce  the  eruption  and  at  another  fail  to  do  so  cannot  be  told. 
From  the  fact  that  it  usually  occurs  but  once  during  a  lifetime,  and  from 
the  occasional  appearance  of  several  cases  together  or  in  succession,  some 
have  been  led  to  regard  it  as  an  infectious  disease,  while  others  have 
attributed  it  to  atmospheric  influence ;  but  no  data  have  been  recorded 
which  give  sufficient  support  to  either  supposition.  Hutchinson,  having 
observed  a  number  of  cases  develop  while  patients  were  taking  arsenic, 
suggested  that  this  could  cause  the  eruption,  and  others  have  repeated  the 
observation.  Atmospheric  changes,  cold  draughts,  and  exposure  to  wet  can 
cause  the  nerve-inflammation  associated  with  the  eruption.  Zoster  is  quite 
common  among  children,  and  generally  runs  a  mild  course  in  them. 

Pathology  and  Pathological  Anatomy. — The  skin-lesions  in  zoster 
are  the  direct  result  of  irritation  of  the  nerve  or  nerves  distributed  to  the 
affected  skin.  This  irritation  may  exist  in  any  part  of  the  course  of  the 
nerve,  but  is  most  commonly  found  in  the  spinal  ganglia,  and  a  number  of 
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autopsies  have  demonstrated  interstitial  neuritis  of  the  posterior  or  sensory- 
ganglion,  as  was  first  shown  by  Barensprung.  But  later  researches  have  also 
demonstrated  this  to  be  healthy  in  certain  cases,  while  neuritis  existed  in 
other  portions  of  the  nerve :  cases  also  are  reported  where  there  was  hemor- 
rhage into  the  Gasserian  ganglion,  also  into  the  cauda  equina,  in  a  case  of 
crural  herpes,  also  where  there  was  disease  or  injury  of  the  spinal  cord,  and 
many  other  conditions  inducing  nerve-irritation  and  inflammation.  The 
nerves  near  the  eruption  have  been  found  to  be  the  seat  of  a  perineuritis. 
The  local  disease  in  the  skin  consists  in  an  inflammatory  process  beginning 
in  the  rete,  although  the  papillary  layer  shows  also  many  signs  of  inflam- 
mation. The  exuded  fluid  forces  its  way  among  the  cells  of  the  rete, 
stretching  them  into  fibres  which  at  first  intersect  the  vesicles :  later  these 
all  melt  away,  and  the  vesicle  becomes  unilocular,  containing  rete-cells,  pus- 
corpuscles,  and  serum.  The  epithelial  covering  of  the  vesicles  is  firm  and 
adherent,  and  has  but  little  tendency  to  rupture,  except  under  harsh  usage : 
when  it  dries  down  without  rupture  scarring  seldom  occurs,  but  if  this  is 
broken  the  surface  is  apt  to  ulcerate  superficially  and  permanent  cicatrices 
are  left. 

Symptomatology. — The  eruption  of  zoster  is  developed  along  the  line 
of  some  distinct  nerve-tract  or  area,  most  commonly  about  the  trunk,  and, 
with  the  rarest  exceptions,  is  always  confined  to  one  side  of  the  body,  the 
explanation  being  found  in  the  pathology  of  the  disease.  The  eruption, 
however,  often  laps  a  little  over  the  middle  line,  owing  to  the  interlacing 
of  the  nerve-filaments  of  the  two  sides  of  the  body,  but  cannot  continue 
around  the  body  :  cases  have  occurred,  however,  where  thei'e  has  been  a 
double  zoster  at  the  same  line,  thus  making  a  complete  circle  or  girdle 
around  the  body,  and  these  cases  are  not  any  more  dangerous  than  others, 
notwithstanding  the  popular  superstition  to  the  contrary.  The  eruption 
may  also  follow  any  nerve-line,  and  is  not  uncommonly  seen  along  the 
limbs,  and,  especially  in  adults,  along  the  tract  of  the  cranial  nerves. 

The  se^jarate  lesions  begin  with  one  or  more  inflamed  patches,  tender  to 
the  touch,  as  though  burned  or  scraped,  and  giving  the  sensation  of  heat  and 
burning  to  the  patient.  Within  a  few  hours  minute  points  can  be  seen, 
which  soon  develop  into  vesicles,  which  take  a  flattened  shape,  and  may  be 
closely  set  or  scattered ;  the  eruption  is  developed  first  near  the  root  of  the 
nerve,  the  patches  or  the  more  distal  portions  following,  even  some  days 
later ;  in  some  places  the  eruption  may  stop  short  at  the  erythematous  stage. 
The  disease  takes  from  three  to  ten  days  to  reach  its  height,  sometimes 
a  little  longer,  and  about  the  same  length  of  time  for  the  lesions  to  dry  up, 
although  often  the  crusts  may  remain  adherent  for  three  weeks  or  more, 
and,  if  the  surfaces  are  irritated,  ulceration  may  follow,  which  will  take  a 
longer  time  to  heal.  The  amount  of  eruption  varies  greatly  in  different 
cases:  in  some  there  will  be  a  broad  band  over  the  affected  surfaces, 
with  the  groups  of  vesicles  almost  or  quite  touching  one  another ;  in  other 
cases  the  inflamed  patches  and  groups  of  vesicles  may  be  small,  Ind  sepa- 
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rated  some  distance  apart,  and  occasionally  but  a  single  group  or  two  will 
appear ;  perhaps  with  some  erythematous  redness  between. 

The  eruption  has  received  various  names  according  to  the  locality  at- 
tacked. On  the  trunk  it  receives  such  names  as  zoster  pedoralis  and  abdomi- 
nalis ;  on  the  head,  zoster  faciei,  frontalis,  nuehae,  and,  when  affecting  the 
first  branch  of  the  fifth  nerve,  zoster  ophthalmicus :  for  the  extremities  we 
have  zoster  brachialis,  lumbo-femoralis,  cruro-genitalis,  etc.  In  every  instance 
the  disease  is  one  and  the  same,  presenting  somewhat  different  appearances 
according  to  the  locality.  It  very  rarely  affects  the  hands  and  feet, — it 
may  be  said  never,  except  when  there  is  an  abundant  eruption  on  parts 
nearer  the  trunk. 

Diagnosis. — This  should  seldom  be  difficult  when  the  features  of  the 
disease  are  all  well  borne  in  mind  :  the  one-sided  character  of  the  eruption 
is  always  a  striking  feature,  as  also  the  grouping  of  the  lesions  along  nerve- 
tracts  ;  even  early  in  the  course  of  the  disease,  the  erythematous  patches, 
tender  to  the  touch,  should  suggest  the  diagnosis,  while  when  the  flattened 
grouped  vesicles  are  formed  the  appearance  differs  materially  from  that 
presented  by  any  other  skin-affection. 

Prognosis. — Zoster  is  really  a  self-limited  disease,  and,  even  under 
adverse  circumstances,  offers  a  favorable  prognosis.  But  patients  should  be 
made  aware  that  scarring  may  result,  which  in  very  rare  cases  about  the  face 
may  prove  troublesome,  and,  when  the  eruption  is  located  about  the  eye, 
that  organ  may  be  endangered ;  a  certain  amount  of  neuralgia  may  also 
persist  after  the  eruption  is  cured.  Fortunately,  neither  of  these  features  is 
common  in  children. 

Treatment. — Little  or  no  internal  treatment  is  required,  other  than  to 
meet  symptoms,  as  internal  medication  can  influence  but  slightly  if  at  all 
the  course  of  the  disease :  the  neuralgia,  both  before,  during,  and  after 
the  attack,  may  require  nei've-tonics,  especially  quinine.  Locally  the  sim- 
pler the  dressing  the  better.  Plasters  and  ointments  are  to  be  avoided  in 
the  main,  as  they  tend  to  break  the  vesicles  and  to  cause  an  open  sore. 
The  aim  of  treatment  should  be  to  have  the  eruption  dry  down,  and  the 
vesicles  form  a  scab,  which  should  remain  attached  until  it  falls  spon- 
taneously. If  left  unprotected,  the  clothing  and  external  forces  are  very 
apt  to  rub  and  chafe  the  part,  and  not  only  cause  much  suffei-ing  but  also 
break  and  tear  the  lesions  and  so  delay  the  recovery. 

In  most  cases  the  simplest  and  best  treatment  is  to  powder  the  affected 
surface  well  with  very  fine  starch  or  rice-powder,  with  which  a  little 
morphine  and  zinc  oxide  are  mixed  if  desired,  and  then  to  dust  thickly  also 
a  piece  of  fine  linen  or  muslin  and  bind  it  very  firmly  over  the  surface,  in 
such  a  manner  that  it  shall  not  move,  and  that  the  clothing  may  slip  over  it ; 
in  this  way  all  direct  friction  of  the  part  is  avoided.  Sometimes  a  thin  layer 
of  cotton  batting  may  be  well  dusted  with  the  powder  and  placed  beneath 
the  bandage,  which  is  best  sewed  on,  in  order  to  have  it  drawn  as  tightly  as 
possible.    When  this  dressing  is  comfortable  and  remains  in  position,  it  may 
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be  left  intact  even  for  a  number  of  days,  and  when  taken  off  the  eruption 
will  be  found  to  be  quite  dried  up.  If  the  vesicles  should  break  and  the 
cloth  stick  to  them,  it  will  have  to  be  gently  removed  by  soaking,  and  then 
fresh  powder  applied,  and  a  very  thin  layer  of  absorbent  cotton,  well  pow- 
dered, laid  on  top,  which  may  be  allowed  to  dry  on  and  may  even  be  left 
until  the  surface  is  entirely  healed. 

Writers  recommend  many  local  applications  in  zoster,  but  the  plan  here 
described,  if  faithfully  and  intelligently  carried  out,  leaves  little  to  be 
desired.  Sometimes,  if  the  pain  is  excessive,  anodyne  liniments  or  oint- 
ments may  be  required,  and  the  calamine-and-zinc  lotion  previously  referred 
to  will  frequently  be  found  of  service  in  allaying  the  burning  heat.  Where 
the  pain  is  great,  the  galvanic  current  applied  directly  over  the  lesions  will 
give  relief,  and  will  occasionally  even  seem  to  arrest  in  a  measure  the  erup- 
tion itself. 


PEMPHIGUS. 

Definition. — An  acute  or  chronic  inflammatory  disease  of  the  skin, 
characterized  by  the  successive  formation  of  bullae  of  various  sizes,  gen- 
erally upon  a  slightly-inflamed  base. 

History. — Much  discussion  has  arisen  from  time  to  time  in  regard  to 
pemphigus  and  the  eruptions  which  should  be  thus  classed,  and  advancing 
knowledge  in  dermatology  has  separated  many  conditions  formerly  classed 
under  this  head;  such  are  the  bullae  already  described  under  erythema 
multiforme,  also  those  caused  occasionally  by  drugs,  those  found  in  syphilis, 
leprosy,  etc.,  so  that  this  designation  is  now  pretty  distinctly  limited  to  a 
relatively  small  class  of  cases ;  but  the  disease  still  exists  as  an  entity,  and 
may  be  met  with  entirely  disassociated  from  other  skin-affections.  Three 
quite  distinct  forms  may  be  recognized,  which  will  be  described  later, — 
namely,  acute  pemphigus,  chronic  pemphigus,  and  pemphigus  foliaceus. 

This  disease  is  usually  ushered  in,  especially  in  children,  with  more 
or  less  constitutional  disturbance,  thirst,  loss  of  appetite,  and  some  fever ; 
during  the  course  of  the  disease  there  may  be  diarrhoea,  and  some  con- 
stitutional disturbance  often  recurs  with  each  first  attack  of  the  erup- 
tion :  in  fatal  cases  the  strength  fails  gradually  with  the  continued  pro- 
duction of  the  bullae,  and  death  may  occur  from  exhaustion  early  in  the 
disease,  especially  in  infants,  or  may  follow  a  prolonged  existence  of  the 
eruption. 

The  lesions  of  pemphigus  usually  appear  without  much  if  any  pre- 
monitory sign  on  the  affected  part,  and  with  comparatively  little  sensation, 
but  when  developed  give  rise  to  a  tense,  sore  feeling,  and  when  the  bulls 
are  ruptured,  which  occurs  early,  the  surface  is  apt  to  be  very  painful. 
They  may  appear  singly  or  in  crops  and  scattered  indifferently  over  every 
portion  of  the  body  and  extremities.     In  size  they  may  vary  from  that  of 
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a  small  pea  to  that  of  half  a  large  egg,  generally  rising  in  globular  form 
abruptly  from  a  slightly-inflamed  base. 

Etiology. — Pemphigus  is  essentially  a  disease  of  lowered  vitality,  and 
most  probably  of  nervous  origin :  in  adults  it  not  uncommonly  follows 
nerve-exhaustion,  and  is  seen  in  connection  with  certain  diseases  of  the 
brain  and  spinal  cord.  It  is  much  more  common  in  infants  and  children 
than  in  adults,  and  is  said  to  be  equally  frequent  in  both  sexes.  No  definite 
cause  can  be  found  in  diet,  in  atmospheric  or  other  conditions,  nor  in  any 
dyscrasia ;  syphilis  may  produce  a  bullous  eruption,  especially  in  children, 
but  this  is  not  classed  as  true  pemphigus.     The  disease  is  a  rare  one. 

Pathology  and  Pathological  Anatomy. — Little  is  known  as  to  the 
real  pathology  of  pemphigus,  but  from  autopsies  made  by  Schwimmer' 
and  Babes,  with  microscopical  examination  of  the  spinal  cord  in  two  cases, 
it  would  seem  probable  that  the  origin  of  the  disease  may  be  located  in  the 
cord :  they  found  sclerosis  of  the  posterior  columns  in  both  cases,  with 
atrophy  of  the  anterior  horns,  there  being  medullary  changes  throughout 
almost  the  entire  length  of  the  cord. 

The  skin-lesions  have  been  examined  microscopically  by  a  number  of 
observers :  the  bullae  are  found  more  superficially  seated  than  in  herpes  or 
eczema,  the  covering  being  formed  of  the  horny  layer  with  some  of  the  rete- 
cells,  and  the  base  resting  on  the  deeper  cells  of  the  rete  and  the  corium ; 
the  stretched  cells  of  the  rete  and  ducts  of  glands  form  strings  or  fibres 
here  and  there,  which  may  depend  from  the  roof  or  may  connect  it  with 
the  base,  especially  at  the  sides  of  the  bulla.  Beneath  the  lesion  the  usual 
signs  of  inflammation  are  seen  in  the  corium,  and  also  a  parenchymatous 
neuritis  in  some  cases,  similar  to  that  observed  in  other  inflammatory  lesions, 
so  that  no  causative  importance  is  attached  to  it. 

The  contents  of  the  bullae  are  usually  alkaline,  strongly  albuminous, 
and  contain  phosphates :  many  other  ingredients  have  been  described  as 
found  in  different  instances,  but  no  pathological  significance  has  been  given 
to  them. 

Symptomatology. — The  three  forms  of  pemphigus  present  such  differ- 
ent phenomena  that  they  require  separate  descriptions. 

Acute  Pemphigus. — This  is  the  form  of  disease  which  is  seen  principally 
in  children,  and  as  pemphigus  neonatorum  often  proves  very  fatal,  occasion- 
ally appearing  almost  as  an  epidemic  in  lying-in  institutions,  occurring 
principally  in  feeble  and  ill-nourished  children  and  amid  unsanitary  sur- 
roundings. Cases  of  acute  pemphigus  may  differ  very  greatly  in  severity, 
from  mild  cases  where  a  comparatively  few  bullae  develop  on  different  parts 
of  the  body,  the  disease  running  a  favorable  course  in  two  or  three  weeks, 
to  severe  and  fatal  cases,  which  may  take  on  a  gangrenous  aspect, — pem- 
phigiis  gangrsenosus, — the  child  perishing  in  ten  or  twelve  days.  Pemphigus 
is  apt  to  follow  convalescence  from  acute  febrile  diseases,  as  scarlatina  and 

'  Schwimmer,  Die  neuropat.  Dermatosen,  Wien,  1883,  p.  149. 
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measles,  and  iu  young  infants  it  has  been  ascribed  to  the  practice  of  putting 
them  into  too  hot  a  bath. 

Chronic  Pemphigus.— This  is  the  more  common  form  in  adults,  and 
occurs  more  or  less  frequently  in  children.  The  eruption  generally  begins 
quite  acutely,  with  the  outburst  of  one  or  several  bullae,  which  may  appear 
suddenly  as  small,  clear,  globular  vesicles,  almost  as  if  produced  artificially 
with  a  drop  of  scalding  water ;  they  enlarge  rapidly,  and  in  a  single  day 
may  attain  the  size  of  half  an  egg.  The  lesions  seldom  touch  one  another, 
and  never  run  together. 

In  some  cases  the  crops  of  vesicles  will  appear  in  very  rapid  succession, 
each  day  producing  a  number;  in  other  cases  their  development  will  be 
more  tardy,  and  one  crop  will  almost  dry  off  when  a  fresh  one  will  appear, 
and  so  the  disease  may  be  prolonged  indefinitely.  Lesions  may  appear 
upon  the  lips  and  tongue  and  in  the  buccal  cavity  and  pharynx,  and  render 
deglutition  and  talking  very  difficult :  from  attacks  of  coughing  and  diar- 
rhoea which  may  occur  in  these  cases,  it  seems  probable  that  the  same  lesions 
may  be  formed  also  on  the  deeper  mucous  membranes.  The  amount  of 
distress  which  may  be  occasioned  by  this  disease  is  very  great,  the  sufferer 
being  often  unable  to  lie  in  any  position  or  to  make  any  movement  without 
tearing  the  raw  surfaces  left  after  the  bullae.  If  not  checked  by  treatment, 
these  patients  succumb,  perhaps  after  months,  worn  out  by  constant  distress 
and  by  a  diarrhoea  which  cannot  be  checked. 

Penijohigus  Foliaceus. — Seen  at  its  height,  this  disease  would  hardly  be 
recognized  iu  its  true  nature,  as  it  then  presents  only  a  reddened  surface 
upon  which  are  epidermal  laminae  attached  at  the  edge,  with  no  trace  of 
bullae,  the  epidermis  not  being  able  to  hold  together  to  form  such.  But 
early  in  the  disease  bullae  are  observed,  which  are  more  flaccid  than  in  the 
preceding  form,  and  which  readily  burst.  Beginning  with  a  few  blebs,  the 
eruption  may  extend  until  the  entire  surface  of  the  body  is  covered  with 
the  scaly  condition  just  described.  Happily,  this  is  a  very  rare  affection, 
and  seldom  occurs  in  children. 

Diagnosis. — This  may  sometimes  present  no  little  difficulty,  and  care 
should  always  be  exercised  to  eliminate  the  other  conditions  in  which  bullae 
may  appear.  Thus,  we  may  have  them  from  artificial  causes,  as  burns, 
chafing,  or  irritating  external  applications,  also  from  certain  drugs  taken 
internally ;  they  are  also  seen  sometimes  in  erythema  and  urticaria,  also  in 
eczema,  and  occasionally  about  the  hands  and  feet  in  scabies ;  herpes  zoster 
and  herpies  iris  may  present  quite  large  bullae,  as  also  varicella  and  impetigo 
contagiosa ;  they  are  likewise  sometimes  seen  in  erysipelas,  and,  finally,  are 
not  uncommon  in  infantile  syphilis.  Due  care,  however,  in  recognizing  the 
features  of  the  disease  and  in  excluding  those  mentioned  should  establish 
the  diagnosis  with  certainty  in  most  cases  without  much  difficulty. 

Prognosis. — This  will  vary  greatly  according  to  the  individual  case, 
and  must  always  be  given  very  guardedly,  for  few  diseases  run  a  more  un- 
certain course  than  jiemphigus.     Relapses  may  come  when  least  expected, 
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and  no  reliable  indications  can  be  stated  from  which  one  might  judge  cer- 
tainly of  a  favorable  course  or  issue  of  the  disease.  It  is  by  no  means,  how- 
ever, fatal  even  in  a  large  proportion  of  cases  :  the  large  majority  recover, 
both  of  children  and  of  adults. 

Treatment. — But  one  remedy  appears  to  have  any  controlling  influence 
over  pemphigus,  and  in  many  cases  this  proves  a  most  valuable  resource, 
and  that  is  arsenic.  But  to  be  of  real  value  it  should  be  given  freely,  fre- 
quently, and  fearlessly.  It  is  especially  serviceable  in  children,  and  is 
remarkably  well  borne  by  them.  It  should  be  given,  diluted  in  at  least 
one-quarter  or  one-third  of  a  goblet  of  water,  every  two  or  three  hours,  in 
doses  increasing  in  quantity  until  the  disease  yields  or  until  some  signs  are 
given  that  it  disagrees  with  the  patient.  Usually  diarrhoea  will  be  the  first 
sign  of  disagreement ;  and  even  then,  if  the  disease  is  not  checked,  it  may 
often  be  continued  freely,  and  this  action  may  be  checked  by  adding  a  little 
opium,  which  also  acts  favorably  on  the  disease.  The  results  following 
this  plan  in  many  cases  are  astonishing.  Attention  should  be  given  to  the 
general  state  of  the  patient  and  supj^orting  treatment  given,  but  alcohol  is 
prejudicial  to  the  eruption. 

Locally,  great  difficulty  is  often  experienced  even  in  making  the  patient 
tolerably  comfortable.  The  blebs  do  better  if  punctured  near  their  base 
with  a  fine  needle  in  one  or  two  places  and  the  serum  allowed  to  ooze  out, 
and  the  covering  made  to  rest  on  the  base  of  the  bulla:  this  should  be 
preserved  in  every  case  as  long  as  possible.  Sometimes  thin  layers  of 
absorbent  cotton  are  the  very  best  dressing ;  in  sdme  cases  a  damp  appli- 
cation, as  the  calamine-and-zinc  lotion,  gives  great  relief;  at  other  times  a 
dusting-powder  covered  with  absorbent  cotton  serves  the  best.  When  there 
is  a  raw  surface  to  which  the  cotton  is  not  grateful,  a  very  mild  ointment 
of  oxide  of  zinc,  half  a  drachm  to  the  ounce  of  rose-ointment,  or  cucum- 
ber-ointment, with  half  a  drachm  of  tincture  of  camphor  or  a  few  drops 
of  carbolic  acid  to  the  ounce,  will  aiford  most  relief.  Care  must  be  exer- 
cised in  putting  morphine  in  these  ointments,  as  the  raw  surfaces  readily 
absorb  it,  and  serious  results  might  follow  from  its  application  over  too 
large  an  area.  When  there  is  much  denuded  surface,  comfort  has  been 
obtained  by  a  continuous  warm  bath,  in  which  the  patient  may  lie  on  a 
mattress,  Hebra  keeping  some  patients  in  this  condition  for  many  months, 
in  comparative  ease;  but  much  use  of  water,  except  in  this  manner,  is  preju- 
dicial in  these  cases,  and  rather  tends  to  the  development  of  new  blisters. 


PEURIGO. 


Synonsnmes. — True    prurigo    (of    Hebra);     German,    Juckblattern; 
French,  Strophulus  prurigineux. 

Definition. — A  chronic  inflammatory  affection,  exhibiting  sliotty  pap- 
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ules,  pale  red  or  of  almost  the  color  of  the  skiu,  with  intense  pruritus,  and 
subsequent  thickening  and  pigmentation  of  the  integument. 

History. — Prurigo  is  exceedingly  rare  in  this  country,  although  very 
common  in  Austria ;  but  very  many  cases  are  wrongly  so  considered  which 
in  reality  are  quite  diiferent  affections.  The  distinction  should  be  clearly 
drawn  between  prurigo  and  pruritus ;  the  former  is  a  distinct  disease,  while 
pruritus  or  itching  is  a  symptom  or  element  in  many  diseases,  and  also 
occurs  as  an  independent  condition.  Nor  has  prurigo  anything  to  do  with 
the  eruptions  caused  by  pediculi ;  all  writers  agree  now  in  confining  the 
name  to  a  distinct  affection,  first  clearly  defined  and  isolated  by  Hebra,  from 
whom  most  of  our  knowledge  concerning  it  is  derived. 

Prurigo  usually  begins  in  early  childhood,  even  within  the  first  or 
second  year,  according  to  Kaposi,  and  then  in  the  form  of  an  urticaria. 

Etiology. — Nothing  definite  is  known  in  regard  to  the  causation  of  pru- 
rigo. It  is  not  due  to  any  external  causes,  as  parasites,  nor  is  it  from  any 
special  dyscrasia,  except  that  it  is  most  often  seen  in  debilitated,  scrofulous 
subjects.  It  is  more  common  in  males  than  in  females,  and  generally  begins 
very  early  in  life,  from  the  second  to  the  seventh  year ;  according  to  Hebra, 
it  never  develops  primarily  in  adult  life,  but  in  every  case  it  has  persisted, 
though  in  mild  form,  from  childhood ;  it  is  said  to  be  worse  in  winter,  and 
to  undergo  exacerbations  with  the  change  of  seasons. 

Pathology  and  Pathological  Anatomy. — Little  is  known  in  regard 
to  the  real  pathology  of  this  disease.  When  examined  microscopically  the 
papules  present  much  the  same  appearances  as  those  found  in  the  lesions 
of  eczema :  the  disease  is  mainly  seated  in  the  papillary  layer  and  in  the 
deeper  cells  of  the  rete,  and  nothing  has  been  found  to  explain  the  intense 
itching  almost  constantly  present.  Hebra  believes  that  the  formation  of 
the  papule  is  primary,  and  that  the  presence  of  the  exuded  plasma  gives 
rise  to  the  pruritic  sensations ;  others  believe  that  the  eruption  is  a  tropho- 
neurosis, but  no  changes  in  the  nerves  have  yet  been  demonstrated. 

Symptomatology. — Two  forms,  varieties,  or,  more  properly,  degrees  of 
this  disease  are  recognized, — prurigo  ferox,  and  prurigo  mitis. 

Prurigo  ferox  is  the  form  seen  in  Vienna,  and  rarely  if  ever  encountered 
here.  Beginning  with  a  mild  eruption,  it  gradually  increases  in  severity 
until  the  suifering  may  be  atrocious.  When  fully  developed,  the  skin  of 
the  aifected  part — more  commonly  the  extensor  surfaces  of  the  lower  limbs, 
occasionally  also  those  of  the  upper  extremities — is  found  to  be  thickened, 
with  many  solid  papules,  and  more  or  less  covered  with  the  results  of  scratch- 
ing, crusts,  and  scales ;  the  torn  papules  exude  a  drop  of  serum,  and  momen- 
tary relief  is  afforded  thereby;  but  the  itching  returns,  and  by  repeated 
scratching  the  skin  may  be  greatly  torn ;  in  severe  and  old  cases  the  inguinal 
glands  are  enlarged.  The  flexor  surfaces  are  spared,  and  the  axillse,  bends 
of  the  elbows,  groins,  and  popliteal  spaces  will  be  smooth  and  white,  when 
the  rest  of  the  surface  is  torn  and  pigmented. 

Prurigo  mitis  is  not  necessarily  an  early  st£^e  of  the  preceding,  but 
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may  remain  from  first  to  last  in  a  form  warranting  this  name.  Beginning 
in  early  infancy  or  childhood,  with  more  or  less  urticarial  features,  the  solid 
papules,  almost  flesh-color,  continue  to  form  here  and  there,  mainly  on  the 
extensor  surfaces,  with  great  itching.  The  condition  may  be  much  im- 
proved by  the  advent  of  warm  weather,  when  the  skin  perspires,  which  it 
does  not  otherwise  do,  but  with  return  of  colder  weather  the  itching  increases 
and  new  lesions  form,  wi£h  greater  severity  of  itching,  and  so  the  disease 
may  vary  from  time  to  time,  never  quite  yielding,  but  becoming  more  and 
more  inveterate.  These  cases  are  rare,  and  many  which  might  be  supposed 
to  be  such  will  be  found  to  be  only  chronic  papular  eczema. 

Diagnosis. — The  essential  features  of  the  eruption  are,  the  hard,  iso- 
lated, non-inflammatory  papules,  seated  on  a  harsh,  dry  skin,  mainly  on  the 
extensor  surfaces  of  the  extremities,  with  intense  itching  following  rather 
than  preceding  the  appearance  of  the  papules,  which  may  often  be  felt  be- 
fore they  become  visible,  the  early  beginning  and  obstinate  continuing  of 
the  eruption,  and  its  varying  with  the  changing  seasons.  The  affections 
to  be  chiefly  differentiated  from  it  are  prui-itus,  eczema,  papular  urticaria, 
scabies,  and  pediculosis. 

Prognosis. — This  is  always  doubtful :  Hebra  declared  that  well-estab- 
lished cases  of  prurigo  were  incurable. 

Treatment. — This  is  largely  to  be  conducted  on  general  principles,  as 
no  single  remedy  or  particular  line  of  treatment  has  ever  yielded  great 
results.  Every  element  conducing  to  the  improvement  of  the  general  health 
should  be  carefully  looked  to,  and  the  utmost  endeavor  made  by  means  of 
improved  diet,  hygiene,  etc.,  to  raise  the  general  tone :  these  are  to  be  aided 
by  such  remedies  as  cod-liver  oil,  iron,  and  phosphates,  with  careful  atten- 
tion to  the  excretions  from  the  kidneys  and  bowels.  Locally  the  measures 
serviceable  in  eczema  will  be  found  of  most  value,  especially  alkaline  baths, 
tar,  and  such  preparations  as  soften  the  surface  and  remove  the  outer  layers 
of  the  skin. 


PSOEIASIS. 


Synon3rmes. — Lepra  Willani,  Lepra  vulgaris,  Alphos,  Dry  or  Scaly 
tetter ;  German,  Schuppenflechte. 

Definition. — A  chronic  inflammatory  affection  of  the  skin,  exhibiting 
dry,  red,  slightly-elevated  patches  or  spots,  of  varying  size  and  shape,  gen- 
erally circular,  covered  with  a  greater  or  less  quantity  of  dry,  white,  silvery 
scales,  heaped  together,  and  occurring  chiefly  on  the  extensor  surfaces. 

History. — Psoriasis  represents  a  definite,  clearly-defined  disease  of  the 
skin,  and  the  term  should  not  be  applied  to  scaly  stages  of  eczema,  nor  to 
the  large  papular  eruption  of  syphilis  which  sometimes  resembles  it.  Some 
of  the  older  writers,  as  Willan,  applied  the  term  lepra  to  a  certain  form  of 
this  disease,  and  confusion  has  sometimes  arisen  thereby,  as  this  latter  name 
Vol.  II.— 4 
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is  now  employed  to  designate  true  leprosy,  or  elephantiasis  Grsecorum,  with 
which  the  disease  under  consideration  has  nothing  in  common. 

Psoriasis  is  one  of  the  more  common  diseases  of  the  skin,  but  it  is  not 
so  frequent  as  is  generally  supposed  :  thus,  while  eczema  forms  thirty-three 
per  cent,  of  all  skin  cases  in  most  statistics,  psoriasis  forms  hardly  four 
and  a  half  per  cent.  The  eruption  may  begin  at  any  time  of  life,  but  it 
rarely  commences  after  the  fiftieth  year:  more  commonly  it  makes  its 
first  appearance  during  early  adult  life  or  childhood,  and  it  has  been  ob- 
served as  early  as  eight  months.  Very  great  variations  are  seen  in  the 
amount  and  degree  of  the  eruption,  from  a  few,  small,  and  apparently  insig- 
nificant scaly  papules  seated  mainly  on  the  extensor  surfaces  of  the  extremi- 
ties, to  a  diiFused  eruption  of  large  patches  covering  much  of  the  surface. 
In  children,  however,  the  eruption  is  rarely  very  extensive,  although  there 
may  be  a  large  number  of  small  lesions  pretty  well  distributed  over  the 
body  and  limbs,  and  not  infrequently  upon  the  face. 

Etiology. — In  most  cases  no  sufficient  cause  for  the  eruption  can  be 
found.  It  is  not  produced  by  contagion,  for,  although  it  has  been  claimed 
that  a  microscopic  vegetable  organism  has  been  found,  the  clinical  facts  are 
strongly  against  such  an  hypothesis ;  nor  has  the  eruption  ever  been  induced 
artificially  at  will.  External  irritants  cannot  produce  it,  although  in  chil- 
dren it  will  sometimes  be  found  to  develop  directly  after  vaccination  in  such 
a  manner  as  to  suggest  such  a  causation  :  it  is  also  not  infrequently  seen 
to  follow  closely  after  attacks  of  scarlet  fever,  measles,  and  chicken-pox, 
but  it  may  also  develop  after  any  depressing  cause,  as  a  prolonged  sickness, 
and  in  women  it  has  been  seen  to  follow  on  parturition  and  lactation.  In 
large  statistics  it  will  be  found  to  attack  males  and  females  in  almost  exactly 
the  same  proportion.  The  seasons  of  the  year  have  almost  no  definite  effect 
in  its  production,  although  a  greater  number  of  cases  are  seen  to  appear 
first  in  the  spring  and  in  the  fall,  at  which  times  the  eruption  is  generally 
worse  in  all  cases  :  it  is  usually  better  in  summer. 

Although  psoriasis  appears  to  be  a  disease  of  internal  origin,  very  little 
is  known  in  regard  to  its  etiological  elements  in  this  direction.  It  appears 
alike  in  the  rich  and  the  poor,  in  all  stations  and  occupations  of  life,  and  in 
those  living  on  widely  different  diet  in  various  countries :  no  single  element 
or  class  of  diet  seems  to  be  capable  of  its  production,  nor  can  it  be  surely 
cured  by  any  particular  course  of  living.  Those  exhibiting  the  scrofulous 
diathesis  are  less  subject  to  it  than  those  of  more  full  habit :  it  seems 
particularly  to  flourish  in  those  of  ruddy  complexion  and  presenting  more 
or  less  of  the  gouty  diathesis ;  and,  as  will  be  seen  when  considering  its 
ti'catment,  it  is  in  recognizing  and  treating  properly  this  condition  that  most 
gain  can  often  be  had  in  handling  the  disease. 

Aside  from  the  gouty  element  just  alluded  to,  the  only  other  well-estab- 
lished fact  in  regard  to  the  etiology  of  psoriasis  is  that  of  hereditary  trans- 
mission. But  this  is  by  no  means  so  important  a  factor  as  is  often  sup- 
posed :  while  it  is  not  infrequent  to  find  cases  where  the  disease  had  existed 
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in  parents,  in  the  greater  number  of  instances,  even  in  the  more  intelli- 
gent patients  seen  in  private  practice,  no  such  antecedent  history  can  be 
discovered,  while  very  many  psoriatic  patients  have  perfectly  healthy  chil- 
dren ;  very  rarely  will  all  the  children  of  a  family  be  affected,  and  it  will 
constantly  be  found  in  a  single  member,  though  instances  are  on  record 
where  almost  all  the  children  and  one  of  the  parents  have  the  disease.  It 
will  not  infrequently  be  found  to  skip  one  or  more  generations,  and  occa- 
sionally to  alternate  with  gout,  asthma,  etc. 

Pathology  and  Pathological  Anatomy. — The  pathological  anatomy 
of  this  disease  has  been  very  thoroughly  studied  by  a  number  of  observers, 
but  throws  little  or  no  light  on  the  true  nature  of  the  aiFection.  The  fol- 
lowing is  briefly  the  condition  found  :  a  hyperplasia  of  the  Malf)ighian 
layer,  whereby  the  interpapillary  masses  are  greatly  increased  in  size,  both 
in  length  and  in  breadth  ;  a  corresponding  increase  in  the  length  and  size  of 
the  papillae,  so  that  in  certain  specimens  the  two  interdigitate  in  a  striking 
manner ;  an  enlargement,  both  in  length  and  in  breadth,  of  the  blood-ves- 
sels, especially  those  in  the  upper  part  of  the  corium  and  papillae,  and  a 
moderate  cell-infiltration  around  them ;  changes  are  also  seen  in  the  hair- 
follicles,  consisting  primarily  of  hyperplasia  of  the  root-sheath,  presenting 
finger-like  outgrowths  similar  to  those  described  in  the  rete;  according  to 
Crocker,'  "  the  cell-effiision  extends  downwards  around  the  sweat-ducts,  and 
the  glands  also  exhibit  cell-proliferation,  blocking  up  the  lumen  of  the 
lobules  and  producing  the  appearance  of  the  whole  gland  being  a  uniform 
mass  of  cells ;"  in  addition  to  these  there  is  a  great  increase  in  the  horny 
layers  of  the  epidermis,  which,  according  to  Crocker,  are  separated  by 
"  enormous  numbers  of  minute,  circular  bodies,  with  a  central  dark  spot, 
which  lie  in  loose  clusters  between  the  separated  layers,  but  which  also  exist 
in  dense  masses  lying  horizontally  in  the  still  adherent  horny  layers  below," 
suggesting  micro-organisms ;  but  nothing  is  yet  known  as  to  whether  these 
have  any  bearing  on  the  disease. 

The  main  difference  of  opinion  in  regard  to  the  pathology  of  the  disease 
is  in  reference  to  the  changes  in  the  rete  Malpighii,  which  are  seen  alike 
(though  with  varying  intensity)  in  minute  new  points  and  in  old  patches : 
the  question  is,  as  to  which  of  them  are  primary  and  which  are  secondary. 
Older  observers  considered  psoriasis  an  inflammatory  affection,  and  regarded 
the  hyperplastic  changes  in  the  rete  as  secondary  to  this.  Robinson  ^  and 
others  believe  this  latter  to  be  the  primary  disorder,  the  inflammatory 
changes  in  the  corium  following  and  being  dependent  thereupon  :  this 
agrees  in  a  measure  with  the  views  enunciated  by  Tilbury  Fox,'  several 
years  ago,  that  "  the  disease  consists  primarily  and  essentially  in  a  misbe- 
havior of  the  cell-elements  themselves,  a  perversion  of  the  ordinary  cell- 
element  of  the  epidermis."     The  matter  is  by  no  means  settled,  nor  has  any 

1  Crocker,  Diseases  of  the  Skin,  London,  1888,  p.  182. 

'  Kobinson,  A  Manual  of  Deniiatologj',  New  York,  1884,  p.  391. 

'  Tilbury  Fox,  Skin  Diseases,  London,  1873,  p.  264. 
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light  been  thrown  on  the  question  as  to  what  is  the  uUimate  factor  in  the 
production  of  the  changes  described;  whether  the  bodies  observed  by 
Crocker  are  microbes  which  have  an  etiological  bearing,  or  whether  the 
trophic  nerves  play  a  part  in  the  epithelial  hypertrophy,  or  whether  nerve- 
influence  first  excites  the  capillary  alterations,  cannot  be  now  more  than 
conjectured. 

Symptomatology. — However  varied  the  appearances  are  which  fully- 
developed  cases  of  psoriasis  may  present,  the  individual  spots  always  ap- 
pear first,  singly  and  separate,  as  small  points,  not  larger  than  a  pin's  head, 
of  a  pale-red  color,  shghtly  elevated,  and  resting  upon  othenvise  apparently 
healthy  skin  ;  these  points  rarely  come  singly,  but  a  number  develop  at  the 
same  time,  though  not  in  groups,  except  that  particular  localities  are  most 
likely  to  be  affected  at  once.  The  places  most  frequently  attacked  are  the 
extensor  surfaces,  the  flexor  surfaces  being  generally  spared,  or  at  least 
seldom  if  ever  afi'ected  before  the  eruption  has  appeared  very  abundantly 
elsewhere.  The  palms  and  the  soles  are  very  rarely  invaded, — indeed,  so 
seldom  that  some  have  denied  the  occurrence  of  true  psoriasis  in  this  lo- 
cality, where  the  syphilitic  eruption,  which  so  closely  simulates  it,  is  very 
common.  The  eruption  may  occur  alone,  or  first,  on  the  scalp,  but  rarely 
appears  on  the  trimk  until  the  extremities  are  aifected.  The  eruption  of 
psoriasis  is  generally  developed  with  a  remarkable  symmetry  on  both  sides 
of  the  body. 

The  minute  papules  of  psoriasis  enlarge  peripherally,  sometimes  very 
quickly,  but  generally  at  only  a  moderate  pace,  until  they  attain  various 
sizes,  and,  owing  to  peculiarities  in  locality  or  from  the  union  of  several 
patches,  they  may  sometimes  present  various  shapes,  although  their  normal 
shape  is  round  or  oval;  the  margin  or  outline  of  each  patch  is  always 
sharply  defined,  and  the  patches  are  generally  slightly  raised  above  the 
surface.  Very  soon  after  their  first  appearance  the  spots  become  covered 
with  a  pearly-white  epithelial  coat,  which  may  increase  greatly,  and  is  shed 
constantly  with  ordinary  friction :  in  strumous  subjects  this  scaly  covering 
becomes  thicker  and  of  a  more  yellow  hue  and  more  adherent.  AVTien  the 
scales  are  removed  from  a  patch  of  psoriasis,  the  remaining  surface  is  of  a 
bright-red  color,  and  a  little  scraping  will  raise  a  thin  tenacious  epithelial 
layer,  a  pellicle  or  membrane,  beneath  which  the  surface  is  still  more  red, 
and  very  slight  scraping  of  this  will  abrade  the  exposed  papillae  and  cause 
blood  to  appear. 

Various  names  are  given  to  the  eruption  according  to  the  size  and 
appearance  of  the  individual  lesions,  and  for  other  reasons ;  in  every  in- 
stance, however,  the  disease  is  one  and  the  same,  and  they  are  really  of 
little  practical  value.  Thus,  when  first  appearing  in  minute  points,  it  has 
the  name  psonasvi  punctata;  when  the  minute  lesions  enlarge  so  as  to 
represent,  as  was  fancifully  supposed,  "drops  of  mortar,"  the  name  psori- 
asis guttata  is  given ;  still  larger  patches,  supposed  to  suggest  a  coin,  are 
named  psoriasis  nummulaiis,  or  discoides ;   when  it  tends  to  clear  in  the 
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centre,  the  name  2^soriams  circinaia  or  orbicularis  is  given ;  and  when  ex- 
tending circles  produce  irregular-shaped  lines  by  the  union  of  several  of 
them  and  the  clearing  up  of  certain  portions,  the  term  psoriasis  gyrata  is 
employed.  Other  designations  are  also  sometimes  used,  such  as  psoriasis 
diffusa  or  universalis,  to  indicate  a  very  general  eruption,  and  2^S07-iasis  in- 
veterata,  to  express  its  rebellious  character  in  particular  cases.  When  the 
crusts  are  much  heaped  up,  as  in  strumous  subjects,  the  term  psoriasis  rupi- 
oides has  been  applied ;  and  when  more  or  less  blended  with  eczema,  the 
name  eczematous  psoriasis  is  used. 

There  are  genei-ally  few  if  any  subjective  symptoms  in  connection  with 
the  eruption  of  psoriasis ;  the  spots  are  commonly  seen  before  they  are  felt, 
and  there  are  no  constitutional  symptoms  belonging  to  the  disease.  Some- 
times, however,  the  eruption  will  itch  considerably,  especially  when  first 
developing ;  and  when  a  large  surface  is  attacked,  and  the  lesions  have  been 
torn  or  the  scales  removed  by  very  active  treatment,  there  may  be  consider- 
able burning ;  fissures  also  sometimes  occur,  which  may  prove  very  painful. 

Diagnosis. — Typical  cases  of  psoriasis,  when  fully  developed,  seldom 
present  much  difficulty  in  diagnosis  when  all  points  of  its  clinical  history 
are  considered  :  but  when  ill  defined,  or  when  confined  to  certain  regions, 
the  eruption  may  occasionally  be  difficult  of  recognition.  Tlie  only  erup- 
tions likely  to  be  mistaken  for  it  are  seborrhoea,  eczema  squamosum,  lichen 
planus,  lupus  erythematosus,  tinea  trichophytina,  and  the  scaly  syphiloderm. 

1.  Seboi-rhcea. — On  the  chest  the  circular  red  patches  of  this  eruption 
often  resemble  psoriasis  closely,  but  the  scales  are  more  greasy,  and  the 
eruption  would  be  absent  from  the  extremities :  on  the  scalp  seborrhoea 
presents  greasy  scales  on  a  pale  base,  and  the  edges  of  the  eruption  are  ill 
defined,  large  areas  being  affected ;  in  psoriasis  the  scales  are  still  dry  and 
branny,  the  patches  are  separate  and  sharply  defined  as  elsewhere,  and  the 
base  red. 

2.  Eczema  Squamosum. — The  patches  of  this  eruption  are  ill  defined, 
generally  larger  than  those  of  psoriasis,  the  scales  are  more  adherent  and 
less  abundant ;  the  centre  of  the  patch  is  apt  to  be  hard  and  perhaps 
fissured,  and  there  is  commonly  a  history  of  more  or  less  moisture  and 
crusting  in  some  patch ;  the  location  is  more  apt  to  be  on  the  flexor  surfaces 
ajid  there  is  much  more  tendency  to  itching  than  is  exhibited  in  psoriasis ; 
moreover,  the  patches  never  begin  with  a  minute  point  and  develop  slowly, 
as  do  those  of  the  latter  eruption. 

3.  Lichen  Planus. — The  papules  of  this  eruption  are  generally  grouped, 
flat,  shiny,  and  depressed  in  the  centre,  not  scaly,  and  of  a  violaceous  color ; 
they  are  more  apt  to  attack  the  flexures  of  the  wrist,  seldom  if  ever  the 
elbows,  and  itching  is  generally  a  marked  feature. 

4.  Lupus  Erythematosus. — This  rarely  occurs  in  children,  and  it  is  only 
on  the  face  or  scalp  that  its  hard,  red,  irregular  patches,  with  a  small 
amount  of  horny,  adherent  scaling,  could  possibly  be  mistaken  for  psoriasis. 

5.  Tinea   Trichophytina. — Ringworm    of  the    scalp    or    body   presents 
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patches  spreading  peripherally  which  might  be  confounded  with  those  of 
psoriasis.  But  the  eruption  is  rarely  if  ever  symmetrical,  the  scales  are 
never  abundant  or  silvery,  and  the  parasite  may  be  readily  found  in  them 
with  the  microscope,  there  being  also  generally  the  history  of  contagion. 

6.  Syphilis. — The  papulo-squamous  syphiloderm  may  resemble  psoriasis 
very  closely,  but  almost  always  a  close  study  will  develop  some  places  pre- 
senting features  very  different  from  this  eruption,  and  very  commonly  other 
signs  of  syphilitic  disease  can  be  discovered.  The  scales  of  the  specific 
eruption  are  never  so  abundant  and  silvery  as  in  psoriasis,  and  are  far  more 
adherent,  and  the  bases  of  the  lesions  far  more  succulent,  and  of  a  darker, 
coppery  red  :  moreover,  the  eruption  of  syphilis  will  generally  be  found 
equally  developed,  or  even  more  so,  on  the  flexor  surfaces,  and  generally 
affects  the  palms  and  soles  as  well,  which  are  spared  in  psoriasis. 

Prognosis. — While  never  tending,  so  far  as  is  known,  to  endanger  or 
shorten  life,  psoriasis  is  one  of  the  most  annoying  of  all  affections,  for  both 
the  physician- and  the  patient.  The  prognosis  must  always  be  guarded  as 
regards  a  permanent  cure,  for  while  the  eruption  may  often  disappear,  some- 
times very  promptly,  under  treatment  and  occasionally  without,  the  tendency 
is  very  great  for  the  disease  to  reappear,  even  after  it  has  been  absent  months 
or  years.  A  strong  effort  should  be  made,  with  children  especially,  to  treat 
it  vigorously  and  persistently  at  its  first  appearance,  and  to  endeavor  to  keep 
it  in  abeyance  as  long  as  possible,  in  the  hope  that  with  developing  age  the 
tendency  to  it  may  be  outgrown,  aided  by  the  proper  treatment  and  the 
regulation  of  the  health  by  every  available  means. 

Treatment. — Cases  of  psoriasis  differ  very  greatly  in  regard  to  the 
treatment  required,  and  some  care  must  be  exercised  in  adopting  appropriate 
measures  :  the  weakly  and  spare  subjects  require  different  handling  from  the 
hearty  and  fat  ones,  and  some  skins  are  infinitely  more  susceptible  than 
others  to  the  effect  of  irritating  applications.  There  is  no  one  well-defined 
line  of  treatment  suitable  to  every  case  and  every  stage  of  the  eruption, 
and  much  useless  or  even  painful  medication  may  easily  be  practised  in  this 
disease.  No  definite  statements  can  be  made  in  regard  to  the  dietary  man- 
agement of  psoriasis,  but  it  appears  that  an  excess  of  meat  is  harmful,  and 
eases  do  better  where  its  use  is  restricted  to  a  considerable  degree ;  but,  on 
the  other  hand,  an  excess  of  sweets  and  starches  is  also  bad,  especially  in 
gouty  subjects,  while  an  increase  in  the  use  of  simple  fats  aids  in  the  treat- 
ment of  the  disease. 

Constitutional  treatment  should  first  be  directed  to  rectifying  any  exist- 
ing derangements  and  to  raising  the  tone  of  health.  For  this  purpose,  alka- 
lies are  often  required,  with  diuretics  and  cathartics,  followed  by  iron  and 
bitter  tonics ;  cod-liver  oil  is  exceedingly  beneficial  in  certain  cases,  and  phos- 
phates may  also  prove  very  serviceable.  Arsenic  undoubtedly  stands  almost 
alone  as  a  special  remedy  for  psoriasis,  and  in  some  instances,  when  properly 
pushed,  demonstrates  its  powers  in  a  striking  manner,  and,  as  children,  as  a 
rule,  bear  arsenic  remarkably  well,  it  may  be  given  freely,  when  necessary, 
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and  even  until  it  acts  on  the  bowels.  But  arsenic  is  often  contra-indicated 
by  an  inflamed  condition  of  the  eruption,  and  it  is  seldom  desirable  to  give 
it  while  the  eruption  is  actively  developing.  Generally  arsenic  does  better 
when  combined  with  an  alkali  or  an  iron  tonic  than  when  given  alone. 

Local  Treatment. — Care  must  be  exercised  in  ordering  local  treatment 
for  children,  for  it  is  very  easy  to  give  remedies  which  will  do  harm  while 
they  do  very  little  good.  Chrysophanic  ointment  is  rarely  if  ever  appli- 
cable, nor  are  the  stronger,  almost  caustic  applications  generally  recom- 
mended for  this  eruption.  The  following  will  be  found  a  most  serviceable 
application:  B  Acidi  carbolici,  gr.  v  (or  resorcin,  gr.  x);  bism.  subnitr.,  3ss ; 
unguent,  hydrarg.  amnion.,  3i-3ii ;  ung.  aquoe  rosse  ad  §i.  M.  To  be 
thoroughly  rubbed  into  the  affected  patches,  either  alone  or  after  washing 
with — R  Acidi  salicylici,  9i-3i;  spts.  vini  rectif.,  gi;  glycerini,  3iv  ; 
aquse  rosse  ad  siv.  M.  This  may  prove  a  little  strong,  and  should  be 
used  weaker  for  delicate  skins.  Alkaline  and  starch  baths  are  often  veiy 
serviceable,  and  may  be  given  with  advantage  several  times  weekly.  There 
are  many  applications  recommended  for  psoriasis,  the  principal  of  which 
are  oil  of  cade,  diluted  with  oil  or  in  ointments,  salicylic  acid,  three  to  five 
per  cent,  in  spirit,  naphthol,  ten  to  fifteen  per  cent,  in  ointment,  etc.  But 
great  care  must  be  exercised  iu  using  these  or  any  irritating  remedies  on  the 
skins  of  children,  and  sometimes  a  mild  astringent,  like  the  calamine-and- 
zinc  lotion,  will  serve  better  than  almost  anything  else. 


LIOHEl^   SOEOFTJLOSOEUM. 

Definition. — A  chronic  inflammatory  eruption,  composed  of  small, 
moderately-elevated  papules,  seated  around  hair-follicles,  of  a  tawny-red 
color,  more  or  less  grouped,  slightly  desquamating,  and  without  itching, 
occurring  in  scrofulous  subjects. 

History. — While  the  description  of  this  disease  given  by  Hebra  has 
been  mainly  relied  on  in  the  past,  the  eruption  has  been  more  and  more 
recognized  in  this  country,  and  is  not  now  thought  to  be  so  rare  as  once 
was  the  case.  It  gives  so  little  trouble  that  it  is  apt  to  be  overlooked,  and 
may  be  found  even  when  the  patients  or  friends  are  unconscious  of  or 
ignore  its  existence.  It  is  not  an  eruption  of  importance,  and  is  chiefly  to 
be  recognized  for  differentiation  from  syphilis. 

Etiologry. — Other  than  the  scrofulous  condition  or  diathesis,  there  is  no 
cause  known.  It  is  a  disease  of  young  life,  cases  rarely  being  seen  over 
thirty  years  of  age ;  Crocker  reports  it  in  a  child  eleven  months,  and  Neu- 
mann in  a  child  four  years  and  a  half  old  :  it  is  said  to  be  more  common  iu 
males. 

Pathology  and  Pathological  History. — The  disease  consists  in  a  low 
grade  of  inflammation  and  cell-infiltration  in  and  around  the  hair-follicle 
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and  ite  sebaceous  glands,  as  also  in  the  papillae  around  the  follicular  opening  ; 
the  exudation  takes  place  from  the  blood-vessels  supplied  to  the  hair-follicles 
and  their  sebaceous  glands,  and  when  excessive  it  fills  their  cavities,  pushing 
off  the  root-sheath  from  the  w^all  of  the  hair-follicle.  As  the  process  retro- 
grades, the  cellular  deposit  is  absorbed,  and  some  slight  scarring  may  ensue, 
although  as  a  rule  they  leave  no  trace  of  their  existence. 

Symptomatology. — Lichen  scrofulosorum  comes  on  with  no  general 
symptoms,  other  than  those  of  a  lowered  general  health,  flabby  tissues,  pale 
and  perhaps  coated  tongue,  with  sluggish  action  of  the  digestive  organs : 
there  are  few  if  any  subjective  symptoms,  it  rarely  itching;  at  all.  Groups 
of  papules  form  quite  suddenly,  and  continue  to  be  produced  from  time  to 
time,  so  that  the  eruption,  if  unchecked,  may  last  for  years,  and  the  indi- 
vidual papules  may  remain  for  mouths  unchanged.  The  seat  of  preference 
of  the  eruption  is  on  the  trunk,  but  the  limbs  become  affected  later.  The 
papules  are  all  small,  often  not  larger  than  the  head  of  a  pin,  slightly 
elevated,  of  a  dusky,  livid  red,  becoming  pale  later,  and  capped  with  a 
slight  epidermal  scaling. 

Diagnosis. — The  eruption  might  be  mistaken  for  a  papular  eczema, 
a  small  papular  syphilodenn,  a  pundaie  psoriasis,  and  keratosis  pilaris. 
Papular  eczema  presents  more  inflammatory  lesions,  of  a  brighter  red,  and 
is  far  more  itchy  than  lichen  scrofulosorum.  The  syphilitic  eruption  which 
most  resembles  that  under  consideration  occurs  early  in  the  secondary  period, 
has  larger  papules,  of  a  deeper  and  duller  red  color,  forming  more  rapidly, 
and  is  pretty  sure  to  develop  upon  the  limbs  as  soon  as  on  the  trunk  ;  there 
will  also  almost  surely  be  other  signs  confirmatory  of  syphilis,  such  as 
mucous  patches,  bone  pains,  alopecia,  etc.  A  fine  punctate  psoriasis,  just 
developing,  may  present  lesions  quite  resembling  lichen  scrofulosorum,  but 
a  very  brief  period  will  suffice  to  distinguish  them  by  the  increase  in  size 
of  the  psoriatic  papules  and  the  formation  of  the  characteristic  silvery  des- 
quamation. Keratosis  pilaris  appears  mainly  on  the  extremities,  the  papules 
are  harder  and  more  horny,  the  elevations  are  minute  and  grayish,  and 
without  anything  which  could  be  compared  to  the  little  scales  or  the  papules 
of  lichen  scrofulosorum. 

Prognosis. — This  is  in  the  main  favorable,  although  the  disease  may 
prove  stubborn  to  treatment. 

Treatment. — The  prime  element  is  the  removal,  as  far  as  possible,  of 
the  strumous  tendency  or  diathesis  which  is  at  the  bottom  of  the  difficulty : 
cod-liver  oil  seems  to  be  the  sheet-anchor  in  lichen  scrofulosorum.  Ex- 
ternally the  free  use  of  emollients,  as  vaseline,  or  cold-cream  with  a  quarter 
part  of  lanoline,  generally  suffices,  with  free  bathing,  to  remove  the  eruption. 
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LICHEIT    PLANUS. 

Some  recent  authorities  have  classed  the  lichen  ruber  of  Hebra  with 
the  eruption  commonly  known  as  lichen  planus,  as  originally  described  by 
Wilson,  applying  the  term  acuminatus  to  the  former  in  distinction  from 
the  planus  of  the  latter.  Inasmuch  as  the  identity  of  the  two  aifections  is 
by  no  means  proved,  and  the  real  lichen  ruber  of  Hebra  is  exceedingly  rare 
in  this  country,  and  very  rarely  if  ever  occurs  in  children,  the  description 
in  the  present  article  will  pertain  wholly  to  what  has  been  called  lichen  ruber 
planus  but  is  commonly  known  as  lichen  planus  alone. 

Definition. — Lichen  planus  is  an  inflammatory  disease,  characterized 
by  the  presence  of  small  flat  papules  of  a  purplish-red  color,  shiny,  and 
generally  with  a  slight  central  depression,  discrete  or  confluent,  running  a 
chronic  course,  and  attended  with  more  or  less  itching. 

History. — The  eruption  commonly  begins  without  any  antecedent  symp- 
toms, the  attention  frequently  being  first  drawn  to  it  by  the  itching. 
Patients  generally  appear  to  be  in  perfect  health,  but  careful  investigation 
will  commonly  reveal  more  or  less  of  ill  health,  chiefly  in  the  direction 
of  suboxidation  of  tissue.  The  eruption  is  exceedingly  chronic  in  most 
instances. 

Etiology. — No  very  certain  statements  can  be  made  in  regard  to  the 
etiology  of  this  eruption.  It  cannot  be  excited  by  any  local  means,  nor 
does  it  follow  any  well-determined  constitutional  condition.  It  occurs  about 
equally  in  the  two  sexes,  and,  though  it  is  most  frequent  at  about  middle 
age,  it  may  appear  at  any  period  of  life,  and  is  occasionally  met  with  in 
children. 

Pathology  and  Pathological  Histology. — The  papules  of  lichen 
planus  arise  from  an  inflammatory  process  in  the  papillae  and  upper  part 
of  the  corium,  giving  rise  to  a  mass  of  round-cell  infiltration,  which  may 
be  accompanied  by  a  thickening  of  the  rete,  but  the  corneous  layers  are 
generally  thinned,  especially  in  the  centre.  According  to  both  Robinson 
and  Crocker,  a  sweat-duct  is  generally  found  in  the  centre  of  the  papule, 
which  seems  to  be  the  principal  cause  for  the  umbilication  of  the  lesion ; 
and  the  latter  observer  thinks  the  sweat-glands  must  have  something  to  do 
as  "determinants  for  the  starting-point  of  the  process." 

Symptomatology. — The  most  common  site  for  the  first  appearance  of 
the  eruption  is  about  the  wrists,  especially  on  the  flexor  surface,  and  few 
cases  will  fail  to  present  the  lesions  here  some  time  during  their  course ;  it 
may,  however,  appear  on  any  portion  of  the  body,  but  is  rare  on  the  face. 
The  papules  composing  the  eruption,  when  fully  developed,  are  peculiar 
and  very  characteristic :  they  present  a  flattened  appearance,  with  abrupt, 
wall-like  sides,  the  surface  being  glazed  or  shiny,  and  with  a  depression 
more  or  less  marked  in  the  centre.  They  may  appear  quite  separate  and 
distinct,  but  are  apt  to  become  congregated  together,  so  that  sometimes  a 
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patch  of  considerable  size  is  formed :  on  such  old  patches  there  may  be  a 
slight  production  of  scales,  but  as  a  rule  there  is  little  if  any  scaling,  even 
until  the  papules  disappear  by  absorption. 

Diagnosis. — The  eruption  might  be  mistaken  for  a  papular  eczema,  or 
for  a  papular  syphilitic  eruption,  and  possibly  for  erythema  papulatum.  The 
lesions  of  eczema  are  more  acute,  are  generally  acuminate,  presenting  also 
vesiculation  somewhere,  and  erythematous  patches,  or  even  a  moist  or 
crusted  surface;  there  is  also  more  burning  and  itching  than  in  lichen 
planus.  The  small  flat  syphilitic  papule  of  hereditary  syphilis  sometimes 
simulates  lichen  planus  closely,  but  a  careful  examination  will  commonly 
reveal  some  spots  larger,  more  succulent  and  evenly  glazed,  and  also  of  a 
more  dusky  red  color  and  not  umbilicated ;  there  will  also  be  more  or  less 
abundant  eruption  about  the  mouth  and  anus,  locations  spared  by  lichen 
planus ;  other  signs  of  syphilis  may  also  be  readily  found,  as  this  eruption 
occurs  at  an  early  period,  when  the  poison  is  active.  The  papular  form  of 
erythema  multiforme  commonly  comes  on  the  backs  of  the  wrists  and  hands 
first,  the  lesions  are  larger,  more  rounded,  not  umbilicated,  and  with  more 
inflammatory  disturbance,  and  are  apt  to  present  somewhat  varied  appear- 
ances, with  occasionally  vesication. 

Prognosis. — Unlike  real  lichen  ruber,  lichen  planus  never  endangers 
life,  nor  does  it  interfere  greatly  with  personal  comfort,  although  in  some 
instances  the  itching  will  be  a  really  distressing  feature.  But  the  eruption 
is  always  a  tedious  one,  and,  while  some  cases  may  be  cured  in  a  few  weeks, 
in  many  instances  the  eruption  will  persist,  in  spite  of  treatment,  for  many 
months. 

Treatment. — In  children  the  eruption  almost  always  presents  acute  and 
rather  congested  papules,  and  the  indications  are  for  remedies,  internal  and 
external,  which  allay  the  vascular  excitement  and  reduce  hypersemia  :  when 
this  is  done,  the  itching  generally  ceases  and  the  eruption  fades.  Mild 
la.xatives  and  acetate  of  potassium  afford  most  relief  in  the  acuter  forms; 
later,  quinine  in  free  doses  is  of  service,  and,  when  the  eruption  persists  and 
becomes  less  active,  arsenic,  pushed  even  to  full  doses,  will  generally  check 
the  eruption.  In  more  acute  conditions  the  calamine-and-zinc  lotion  with 
carbolic  acid  (gr.  v-x  ad  51)  yields  most  benefit ;  later,  carbolized  vaseline 
(gr.  X  ad  si)  following  alkaline  baths  generally  suffices  to  remove  the 
eruption. 


GANGRENE   OF  THE   SKIN. 

History. — Gangrene  of  the  skin  in  children  may  occur  in  the  course  of 
or  follow  erysipelas,  scarlatina,  measles,  and  varicella,  and  also  in  connection 
with  other  skin-affections,  as  pemphigus  and  syphilis ;  or  it  may  develop 
spontaneously,  as  far  as  can  be  ascertained,  without  any  known  cause.  The 
extensive  sloughing  of  the  face  seen  in  cancrum  oris,  or  noma,  is  excluded 
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here,  as  belonging  to  gangrenous  stomatitis.  Gangrene  may  occur  at  any 
age,  immediately  after  birth  or  later  in  childhood,  about  equally  in  both 
sexes,  and  is  generally  seen  in  those  who  are  cachectic  or  otherwise  en- 
feebled, although  it  sometimes  occurs  in  those  in  apparent  health.  It  runs 
a  variable  coui-se,  and  attacks  all  portions  of  the  body.  The  general  symp- 
toms are  usually  severe,  with  fever  at  first  and  a  depressed  temperature  later 
in  the  disease,  especially  towards  a  fatal  termination. 

Etiology. — Little  is  known  in  regard  to  the  causation  of  cases  of  gan- 
grene, other  than  a  depressed  vitality,  and  some  special  tendency  to  localized 
derangement  of  circulation,  whose  ultimate  cause  is  unknown. 

Pathology  and  Pathological  Anatomy. — It  is  quite  possible,  if  not 
probable,  that  the  gangrene  associated  with  the  exanthemata  is  due  to  local 
infection  with  microbes,  favored  by  the  lowered  vitality  of  the  patient.  In 
regard  to  spontaneous  gangrene,  it  is  pretty  evident  that  it  is  dependent 
upon  a  spasm  of  the  arterioles,  causing  local  asphyxia,  but  whether  this  is 
of  central  or  reflex  and  peripheral  origin  has  not  been  determined  with 
certainty :  Hochenegg  ^  has  demonstrated  material  changes  in  the  spinal 
cord  in  certain  cases  of  symmetrical  gangrene. 

Symptomatology. — Idiopathic  gangrene  is  generally  more  or  less 
symmetrical,  affecting  the  fingers  or  toes,  rarely  both,  the  vulva,  the 
scrotum,  or  other  portions,  quite  suddenly  and  without  apparent  cause ;  it 
may  also  appear  in  a  disseminate  form,  numerous  patches  occurring  in 
various  localities.  The  part  about  to  be  affected  becomes  of  a  dull-red  or 
livid  color,  which  grows  darker  in  color  as  the  disease  advances :  the  part 
feels  hard  and  may  be  tender  on  pressure,  or  the  sensibility  may  be  greatly 
diminished  from  the  first,  though  there  are  darting  and  burning  pains, 
which  may  be  very  severe.  With  this  there  are  irritability,  loss  of  ajjpe- 
tite,  headache,  malaise,  and  some  fever.  The  disease  may  be  arrested  before 
gangrene  sets  in,  and  the  parts  gradually  return  to  a  normal  condition. 
More  commonly  it  progresses,  a  slough  forms,  and  greater  or  less  destruc- 
tion of  tissue  may  follow,  even  involving  all  the  tissues  of  a  limb.  The 
gangrene  may  be  dry  or  moist,  and  after  the  separation  of  the  slough  com- 
plete healing  may  take  place  in  a  comparatively  short  time." 

Diagnosis. — This  is  seldom  difficult,  although  it  is  often  impossible 
to  determine  the  exact  nature  of  the  complaint  until  serious  symptoms 
have  set  in,  which  is,  however,  generally  pretty  soon  after  its  commence- 
ment. 

Prognosis. — This  is  always  serious,  for,  while  some  cases  recover,  the 
disease  is  commonly  fatal :  when  the  gangrenous  process  is  extensive,  or 

'  Hochenegg,  Ueber  symmetrische  Gangran,  etc.,  Wien,  1886.  (This  work  contains  a 
very  complete  bibliography  of  the  subject.) 

'  Many  peculiar  features"  have  been  recorded  in  connection  with  this  subject  which 
cannot  even  be  noted  here,  and  for  further  consideration  reference  may  be  made  to  Crocker, 
"Diseases  of  the  Skin,"  London,  1888,  p.  273,  and  Eustace  Smith,  "  A  Practical  Treatise 
on  Disease  in  Children,"  New  York,  1884,  p.  166. 
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when  it  appears  successively  ou  different  parts  of  the  body,  there  is  little 
hope :  the  most  favorable  cases  are  those  of  limited  dry  gangrene. 

Treatment. — Little  can  be  done,  beyond  the  measures  suggested  by 
ordinary  medical  knowledge.  The  utmost  possible  support  should  be  given 
to  the  system,  together  with  quinine  administered  with  a  free  hand,  and 
opium  in  small  and  frequently-repeated  doses.  Galvanism  has  proved  of 
service  in  the  adult,  applied  either  from  the  spine  to  the  affected  part,  or 
with  both  poles  on  the  latter.  Strong  nitric  acid  is  recommended  to  be 
applied  to  the  affected  spots,  to  arrest  the  sloughing  process,  and  the  re- 
sulting ulcerations  should  be  treated  on  general  surgical  principles,  and  with 
disinfectants. 


ECZEMA. 

By  AETHUE  van   HAELINGEN,  M.D. 


Definition  and  Nature. — Eczema  is  an  inflammatory,  acute  or  chronic, 
non-contagious  disease  of  the  skin,  characterized  at  its  commencement  by 
erythema,  papules,  vesicles,  or  pustules,  or  a  combination  of  these  lesions, 
accompanied  by  more  or  less  infiltration  and  itching,  terminating  either  in 
discharge  with  the  formation  of  crusts  or  in  desquamation.  It  is  eminently 
a  protean  disease.  At  one  time  it  begins  as  an  erythema ;  later  this  may 
become  moist  and  secreting,  and  finally  terminate  in  a  thickened,  dry,  and 
desquamative  surface.  At  another  time  the  affection  may  begin  in  the 
form  of  vesicles  or  pustules,  with  swelling  or  heat.  These  soon  burst,  and 
a  red  weeping  surface  results,  which  is  soon  coated  with  bulky  crusts  from 
the  drying  of  the  liquid  gummy  discharge.  The  character  of  the  patch 
may  then  suddenly  change,  and  instead  of  a  weeping  surface  there  may 
exist  a  dry,  scaly,  infiltrated,  fissured  patch  of  skin,  which  continues  until 
the  disease  is  removed.  Or,  again,  papules  may  first  appear ;  these  may 
remain  as  such  throughout  their  course  or  may  pass  into  other  lesions,  or 
they  may  be  associated  sooner  or  later  with  vesicles.  There  is  no  other  dis- 
ease of  the  skin  in  which  the  lesions  undergo  such  sudden  and  manifold 
changes,  and  every  variety  may  manifest  itself  in  turn  upon  the  same  indi- 
vidual. More  or  less  itching  is  almost  always  present  in  eczema.  It  may 
vary  in  degree  from  the  merest  titillation  to  unendurable  torture.  Some- 
times burning  takes  the  place  of  itching ;  at  other  times  they  occur  together. 
Eczema  may  be  acute,  running  its  course  in  a  few  weeks  and  then  perma- 
nently disappearing,  or  it  may  be  chronic  and  continuous  or  recurring 
through  years.  It  may  occur  in  small  patches  single  or  multiple,  or  more 
rarely  covering  extensive  surfaces.     It  is  never  contagious. 

Etiology. — The  etiology  of  eczema  in  children,  and  especially  infantile 
eczema,  is  by  no  means  thoroughly  understood.  Some  observers  are  inclined 
to  give  great  weight  to  diathetic  causes,  as  scrofula,  etc.,  while  others  believe 
that  most  if  not  all  cases  of  eczema  in  infants  and  young  children  can  be 
traced  to  the  operation  of  external  irritants. 

Prof.  James  C.  White,  of  Boston,  in  a  paper  of  great  weight  and  value,^ 

'  Some  of  the  Causes  of  Infantile  Eczema,  etc.,  Boston  Medical  and  Surgical  Journal, 

1881. 
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draws  attention  to  the  external  factors  in  the  etiology  of  eczema  which  come 
into  play  the  moment  an  infant  is  born  into  the  world.  "  From  its  pro- 
longed, placid,  subaqueous  life  it  [the  infant]  emerges  into  sudden  contact 
with  the  more  stimulating  properties  of  an  entirely  different  element,  the 
atmospheric  ether.  For  the  first  time  its  capillaries  dilate  to  their  full- 
est extent  under  the  new  conditions  of  respiration,  an  independent  and 
intensified  circulation,  and  spasmodic  vocalization.  So,  too,  its  glandu- 
lar systems  are  called  upon  to  adapt  themselves  to  the  strange  external 
surroundings, — the  sebaceous  follicles  to  modify  the  character  of  their 
secretion,  the  sweat-glands  to  perform  their  functions,  probably  for  the 
first  time. 

"  Moreover,  at  this  critical  period  the  infant  makes  an  abrupt  acquaint- 
ance with  the  foreign  materials  of  the  outer  world.  Anointed  at  once 
with  fats,  too  often  a  rancid  vegetable  oil ;  then  rubbed  with  a  chemical 
compound,  more  frequently  than  otherwise  composed  of  impure  constituents 
and  so  imperfectly  combined  that  an  excess  of  alkali  is  at  liberty  to  exer- 
cise its  caustic  action  upon  the  susceptible  skin ;  then  plunged  into  water 
of  vaiying  temperature,  and  briskly  rubbed ;  and  finally  received  upon  a 
coarse  blanket  and  dried  by  friction  it  may  be  with  a  coarse  towel, — such 
is  often  the  first  treatment  the  skin  receives.  Later  the  dressing :  around 
its  abdomen  is  bound  tightly  a  broad  flannel  band,  between  its  legs  are 
stuffed  thick  folds  of  napkin,  and  about  its  lower  extremities  again  the 
rough  contact  with  the  woollen  petticoat, — all  ingeniously  adapted  to  irritate 
the  skin  by  overheating,  pressure,  and  rude  friction. 

"  It  is  not  surprising  under  these  circumstances  that  the  skin  should 
resent  such  irritative  surroimdings  and  should  within  a  few  days  develop  a 
fugitive  congestion  of  greater  or  less  extent,  or  a  mild  follicular  inflam- 
mation which  may  develop  into  the  more  serious  and  permanent  form  of 
eczema." 

But  other  exciting  causes  are  at  work.  The  discharges  are  often  allowed 
to  remain  too  long  unremoved.  The  irritating  fsecal  matter  and  urine 
kept  in  contact  with  the  skin  by  thick  folds  of  napkin  can  scarcely  fail 
to  produce  the  erjiihematous  condition  called  intertrigo  or  chafing,  from 
which  to  eczema  is  but  a  step.  Among  the  poor,  neglect  in  these  matters 
is  a  common  cause  of  eczema,  to  which  must  be  added  the  regurgitation  of 
milk  allowed  to  saturate  the  clothing  about  the  neck  throughout  the  day 
and  night.  Imperfect  removal  of  the  smegma  at  the  first  washing,  and 
too  M'arm  and  thick  clothing,  inducing  profuse  perspiration,  may  also  be 
exciting  causes  of  eczema. 

To  indicate  the  probability  of  such  causes  being  at  the  bottom  of  most 
cases  of  infantile  eczema,  White  tabulates  his  cases  with  the  view  to  show- 
ing the  age  at  which  the  disease  is  most  likely  to  occur.  Out  of  5000  cases 
of  eczema  treated  by  him  at  the  Massachusetts  General  Hospital,  1890 
occurred  in  children  of  ten  years  of  age  and  under,  as  shown  by  the  follow- 
ing table : 
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"Within  the  first  year  of  life    .           569  cases. 

Between  1  and    2  years  of  age           286  eases. 

Between  2  and    3  years  of  age           280  cases. 

Between  3  and    4  years  of  age 198  cases. 

Between  4  and    5  years  of  age       144  cases. 

Between  5  and    6  years  of  age               118  cases. 

Between  6  and    7  years  of  age       .        93  cases. 

Between  7  and    8  years  of  age       ......        76  cases. 

Between  8  and    9  years  of  age  .       .                      .  66  cases. 

Between  9  and  10  years  of  age  ...                  .       .       .  60  cases. 

Taking  out  the  operation  of  the  causes  directly  acting  upon  the  skin 
from  without,  above  mentioned,  and  a  few  other  extraneous  agencies,  the 
parasitic  chiefly,  White  does  not  hesitate  to  say  that  he  knows  nothing 
whatever  of  the  causes  of  the  disease  in  the  remainder.  Eczema  affects 
all  classes  of  society  alike ;  it  occurs  at  all  seasons  of  the  year ;  it  comes  in 
children  of  all  degrees  of  health,  in  the  perfectly  sound  as  well  as  in  the 
feeble,  "  and,"  says  White,  "  in  equal  proportion  among  bottle  babies  and 
those  fed  at  the  breast."  His  observation  gives  him  no  justification  for 
believing  the  various  other  assigned  causes  for  the  disease. 

Bulkley^  takes  a  somewhat  different  view  of  the  etiology  of  eczema 
from  that  expressed  by  White.  He  does  not  so  rigidly  exclude  the  opera- 
tion of  internal  causes.  Heredity,  in  Bulkley's  opinion,  has  little  influence 
in  the  j)roduction  of  eczema.  Vaccination  it  may  be  positively  asserted 
cannot  cause  eczema,  though,  like  any  other  cutaneous  irritant,  it  may  pro- 
voke an  eruption  in  one  strongly  inclined  thereto.  "  While,"  says  Bulkley, 
"  the  fact  cannot  be  denied  that  very  many  infants  with  eczema,  perhaps 
the  majority,  look  to  be  in  perfect  health,  ...  I  feel  confident  in  affirming 
that  exceedingly  careful  medical  investigation  will  always  discover  some- 
thing to  be  corrected  besides  the  disorder  of  the  skin ;  certain  it  is  that 
a  very  rigid  investigation  and  regulation  of  the  diet,  mode  of  life,  etc., 
together  with  appropriate  aid  from  medicines,  accomplishes  for  these  little 
ones  what  local  treatment  has  failed  to  do." 

For  my  own  part,  I  think  that  both  of  these  distinguished  dermatolo- 
gists are  right ;  and  while,  with  Bulkley,  I  would  urge  examination  into 
every  possible  weak  point  in  diet,  hygiene,  hereditary  tendency,  and  general 
nutrition,  I  would  at  the  same  time,  with  White,  enforce  the  necessity  of 
careful  examination  into  all  local  circumstances  and  extreme  attention  to 
local  treatment.  Of  course  neither  of  these  writers  lays  any  stress  upon  a 
specific  tendency  to  eczema,  an  hereditary  or  acquired  "  taint"  as  in  syphilis. 
Such  notions  are  no  longer  held  by  any  one  who  has  studied  the  disease 
from  a  scientific  stand-point.  However,  when  I  come  to  speak  of  treatment 
I  shall  be  found  suggesting  the  internal  use  of  various  drugs.  Not  only 
shall  I  recommend  laxatives,  etc.,  but  also  tonics,  and  in  scrofulous  cases 
iodine  compounds.     Do  I  then  consider   eczema  a  "scrofulous"  disease? 

'  Eczema  and  its  Management,  New  York,  1881. 
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By  no  means.  I  do  not  even  know  what  definition  should  be  given  to  this 
term.  But  one  thing  I  feel  sure  of;  that  is,  that  eczema,  or  at  least  the  pre- 
disposition to  eczema,  is  induced  by  any  cause  which  depraves  the  general 
nutrition,  and  that  the  various  signs  which  are  generally  recognized  as 
indicative  of  the  scrofulous  tendency  go  hand  in  hand  with  symptoms  of 
impaired  nutrition,  and  point  also,  when  found  in  connection  with  eczema, 
towards  a  certain  plan  of  treatment  which  may  perhaps  be  called  anti-scrof- 
ulous. Dyspepsia,  too,  is  a  predisposing  cause  of  eczema,  and  likewise  the 
aueemia  which  accompanies  and  results  from  mal-assimilation  of  food. 
These  etiological  factors  must,  I  think,  be  considered  in  our  study  of  the 
disease.  That  eczema  is  caused  by  teething  I  do  not  assert ;  but  that  out- 
breaks or  relapses  of  eczema  occur  with  great  frequency  during  the  pressure 
of  teeth  upon  the  gum  just  previous  to  their  breaking  through  is  a  matter 
of  daily  observation. 

Among  older  children  the  local  conditions  favoring  the  occurrence  and 
persistence  of  eczema  are  those  which  can  be  traced  to  original  and  in- 
herent vulnerability  of  the  skin.  There  are  persons  whose  skins,  though 
apparently  healthy,  are  dry  and  what  are  called  "thin."  They  seem  too 
soft  to  resist  external  irritants.  Others  have  that  peculiar  congenital  failure 
in  development  of  the  skin  known  as  ichthyosis,  which  markedly  predis- 
poses to  eczema.  I  think  I  can  sometimes  observe  the  ichthyotic  tendency 
even  in  very  young  infants ;  but  with  each  month  of  life  it  develops  more 
and  more,  until  at  from  one  to  two  years  of  age  it  is  often  perceptible,  while 
a  few  years  later  it  is  so  obvious  as  to  strike  even  an  unpractised  eye. 

The  ichthyotic  skin  is  abnormally  dry,  rough  in  some  parts  of  the  body, 
as  the  elbows  and  knees,  smooth,  tight-drawn,  and  shining  in  others,  as 
over  the  nose  and  cheeks  and  about  the  hands.  The  insides  of  the  hands 
and  fingers  in  a  child  of  seven  to  ten  who  has  the  ichthyotic  skin  even  to 
a  slight  degree  will  be  found  smooth,  thin,  wrinkled  almost  like  the  inside 
of  a  monkey's  paw.  The  condition  is  peculiar.  It  is  the  one  local  predis- 
posing cause  of  eczema  in  older  children  which  is  characteristic.  With  it 
often  goes  asthma,  and,  as  I  have  observed  in  some  cases,  hypertrophy  of 
the  mucous  membrane  of  the  nasal  cavity.  I  have  never  been  able  to 
satisfy  myself  as  to  the  connection  between  these  affections,  but  content 
myself  with  noting  their  concurrence. 

Symptomatology. — The  varieties  of  eczema  are  named  according  to 
the  lesions  which  the  disease  presents  at  its  beginning.  These  are  the 
erythematous,  the  vesicular,  the  pustular,  the  papular,  the  red  or  eczema 
rubrum,  and  the  squamous.  All  of  these  may  occur  in  children  and  infants 
as  well  as  in  adults,  but  the  appearances  they  present  are  different,  owing  to 
the  anatomical  and  physiological  characteristics  of  the  skin  during  the  early 
weeks,  months,  or  years  of  life.  For  this  reason  I  shall  here  diverge  from 
the  general  description  of  eczema,  and  go  on  to  describe  the  various  forms 
of  the  disease  as  they  are  encountered  in  infancy  and  childhood. 

Erythematous  eczema  shows  itself  in  typical  cases  as  an  erythematous 
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state  of  the  skin,  of  which  that  chafing  so  common  about  the  groins  and 
nates  is  a  characteristic  example.  In  fact,  the  border-line  between  what  is 
known  as  simple  erythema  and  erythematous  eczema  is  a  very  indefinite 
one.  We  can  say  little  more  than  that  in  one  instance  we  find  congestion 
only,  and  in  the  other  more  or  less  exudation  and  infiltration,  usually,  how- 
ever, very  slight  in  degree.  Erythematous  eczema  in  infants  may  occur  in 
large  or  small  patches  without  discharge  or  moisture.  Commonly  the  patch 
is  covered  with  fine  thin  scales  of  epidermis,  and  now  and  then  the  surface, 
especially  in  fat  infants  where  the  skin  lies  in  folds,  is  slightly  excoriated. 
The  skin  may  be  bright  or  dark  red ;  it  sometimes  has  a  yellowish  tinge. 
It  is  not  unfrequently  mottled.  The  process  may  affect  a  large  surface  or  a 
small  one  or  may  occur  in  scattered  patches.  It  is  often  better  one  day  and 
worse  the  next,  and  it  may  even  go  away  entirely  only  to  return  a  little  later. 

The  localities  affected  by  this  form  of  eczema  in  infants  are  chiefly  those 
where  warmth,  moisture,  and  irritative  discharge  favor  and  provoke  con- 
gestion and  maceration.  Thus,  the  folds  of  the  buttocks,  the  groins,  and 
the  genitals  ai-e  usually  the  first  seat  of  the  eruption,  which  may  from  these 
points  spread  to  other  contiguous  surfaces.  The  neck,  chest,  and  shoulders 
are  likewise  favorite  seats  of  this  form  of  eczema,  although  it  may  occur 
on  any  part  of  the  cutaneous  surface.  It  is  the  earliest  of  all  the  forms  of 
eczema  to  appear,  and  may  be  encountered  within  a  few  days — one  may 
almost  say  hours — after  birth.  Of  the  causes  which  may  produce  it,  we 
shall  speak  under  the  head  of  the  general  etiology  of  the  disease,  and  of 
the  diagnosis,  which,  in  respect  to  its  possible  confusion  with  syphilis,  is  a 
matter  of  moment,  we  shall  likewise  deal  ui\der  the  general  head  of  diag- 
nosis. 

Eczema  erythematosum  may  run  its  course  as  such,  gradually  im- 
proving when  the  causes  producing  it  have  been  done  away  with,  or  when 
it  has  been  relieved  by  appropriate  medication,  or  it  may  develop  into 
eczema  vesiculosum  or  eczema  rubrum  or  rarely  into  eczema  squamosum. 

This  form  of  eczema,  as  has  been  said,  is  peculiar  to  infancy ;  it  is  much 
rarer  in  children  of  older  growth. 

Vesicular  eczema  is  one  of  the  commonest  forms  of  the  disease  both  in 
infants  and  in  older  children.  It  is  rare  during  the  first  weeks  of  infancy, 
but  may  develop  after  the  third  or  fourth  week,  and  is  the  form  most  com- 
monly met  with  from  the  sixth  week  to  the  third  year  of  life  and  even 
much  beyond. 

Vesicular  eczema  commonly  begins  by  a  feeling  of  heat  and  irritation 
in  the  part,  which  shows  a  diffused  or  punctate  redness,  with  itching  and 
burning,  and  small  vesicles  soon  show  themselves,  either  alone  or  grouped, 
or  sometimes  running  together.  They  are  soon  filled  with  a  yellowish 
gummy  fluid,  and  then  they  ordinarily  break  and  form  a  crust.  Sometimes, 
however,  the  vesicles  simply  dry  up  without  breaking.  In  more  marked 
cases,  new  crops  of  vesicles  continue  to  come  out,  and,  when  a  considerable 

surface  is  covered,  the  quantity  of  fluid  poured  out  is  quite  large  and  the 
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underclothing  or  dressings  are  saturated.  When  the  secretion  dries,  it  is 
very  sticky  and  tenacious ;  and  this  is  characteristic  of  this  form  of  eczema. 

Typical  vesicular  eczema,  as  described,  is  not  so  common  as  the  more 
complex  varieties  where  the  lesions  are  multiform, — papules,  papulo-vesi- 
cles,  vesicles,  pustules,  and  other  lesions  being  found  in  conjunction.  The 
two  chief  characteristics  of  this  form  of  eczema,  wherever  found,  are  the 
itching  and  the  gummy  secretion,  leaving  a  yellow  stain  upon  the  linen. 
As  found  upon  the  face  and  scalp  of  infants,  this  form  of  eczema  constitutes 
the  affection  popularly  known  as  milk-arust,  scalled  head,  tooth-rash,  or  moist 
tetter. 

Pustular  eczema,  in  some  of  its  forms  termed  iinpetiginous  eczema,  is 
likewise  met  with  both  in  infants  and  in  older  children.  It  is  very  much 
the  same  in  its  original  appearance  as  vesicular  eczema,  only  that  the  lesions 
assume  the  form  of  pustules  rather  than  of  vesicles.  There  is  usually  less 
heat  and  itching.  A  strict  line  cannot  always  be  drawn  between  the  two 
forms,  for  they  are  apt  to  run  into  each  other,  and  may  coexist  upon  the 
same  subject  and  even  in  the  same  patch.  The  scalp  and  face  are  favorite 
seats  of  pustular  eczema,  and  it. is  apt  to  occur  in  children  who  are  badly 
nourished  or  scrofulous.  The  same  causes  which  would  bring  out  a  vesicular 
eczema  in  a  tolerably  healthy  child  will  give  rise  to  the  pustular  form  in 
the  weakly  or  poorly  nourished.  This  is  shown  in  the  production  of  boils, 
so  common  in  the  latter  case. 

Papular  eczema  is  not  often  encountered  in  the  infant,  and  is  unusual 
even  in  older  children.  It  is  a  form  of  eczema  much  more  frequently 
found  in  the  adult  than  in  the  young.  It  appears  in  the  form  of  small 
round  or  acuminate  papules,  varying  in  size  from  a  small  to  a  large  pin's 
head.  In  color  the  lesions  are  bright  or  dusky  red,  sometimes  violaceous. 
They  may  be  discrete,  or  may  run  together,  forming  large  patches,  and 
these  are  often  hard  and  iniiltrated.  Now  and  then  they  become  abraded 
and  moist,  forming  one  variety  of  eczema  rubrum.  Papular  eczema  is  apt 
to  occur  on  the  arms,  trunk,  and  thighs,  especially  the  flexor  surfaces.  In 
children  this  form  of  eczema  rarely  if  ever  reaches  the  extent  that  it  does  in 
adults,  but  the  lesions,  like  those  of  papular  eczema,  are  the  seat  very  often 
of  violent  itching. 

Eczema  rubrum  is  rather  a  secondary  than  a  primary  form  of  disease, 
always  resulting  from  a  previous  condition  of  eczema  erythematosum  or 
eczema  vesiculosum,  more  rarely  from  eczema  pustulosum  or  eczema  papu- 
losum.  In  eczema  rubrum  the  surface  of  the  skin  is  inflamed  and  infiltrated, 
red,  moist,  and  weeping ;  occasionally  the  diseased  area  is  more  or  less 
covered  with  yellowish  or  broAvnish  crusts,  often  completely  overspreading 
the  part.  When  these  crusts  are  not  removed,  but  are  allowed  to  adhere, 
secretion  or  rather  exudation  meanwhile  goes  on  underneath,  and  the  ap- 
pearance presented  is  that  of  a  thick  rough  yellowish,  greenish,  or  brownish 
crust,  cracked  here  and  there,  and  oozing  the  gummy  fluid  noted  above 
under  vesicular  eczema. 
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Eczema  rubrum  may  occur  in  any  part  of  the  body.  In  infants,  how- 
ever, the  scalp  and  cheeks  are  the  ordinary  seat  of  the  disease.  A  more 
superficial  form  of  the  disease,  with  less  discharge  and  little  or  no  crusting, 
is  observed  especially  about  the  genitals  of  male  children  and  sometimes 
about  the  buttocks  and  thighs. 

In  older  children,  when  eczema  rubrum  occurs,  which  it  does  much  less 
frequently  than  in  infants,  the  arms  and  legs,  as  in  adults,  are  apt  to  be 
attacked.  The  affection  in  these  latter  cases  is  not  often  so  extensive  or 
severe  as  it  is  among  adults  or  among  young  infants. 

Squamous  eczema,  like  eczema  rubrum,  is  rather  a  secondary  than  a 
primary  condition.  It  results  from  a  previous  erythematous,  vesicular, 
pustular,  or  papular  eczema.  Usually  in  children  it  follows  erythematous 
eczema.  When  typical,  it  shows  itself  in  the  form  of  variously  sized  and 
shaped  reddish  patches,  which  are  diy  and  more  or  less  scaly.  The  skin  is 
usually  slightly  infiltrated  or  thickened,  but  this  thickening  is  rarely  present 
to  a  perceptible  degree  in  infants  and  young  children.  The  condition  is 
commonly  ephemeral,  but  may  become  chronic. 

Having  now  described  the  symptoms  of  each  form  of  eczema,  let  us 
observe  how  these  appearances  are  grouped  to  form  a  picture  of  the  disease 
as  met  with  in  practice.  And,  first,  the  eczema  of  infants  at  the  breast  and 
of  very  young  children. 

An  infant  born  healthy  and  with  a  pare  unspotted  skin,  save  only 
for  the  remains  of  the  pre-natal  smegma  on  the  scalp  over  the  fontanels, 
which  has  been  left  there  by  the  too  cautious  mother  or  nurse  fearful  of 
injury  to  those  tender  parts,  begins  to  develop  a  slight  redness  and  dis- 
charge, with  crusting,  around  these  patches.  In  a  day  or  two  papulo- 
vesicles, vesicles,  and  vesico-pustules  appear  in  increasing  numbers  in  the 
neighborhood  of  the  original  patches.  These  rapidly  coalesce,  the  weeping 
and  crusting  increase,  and  in  a  very  short  time  the  entire  scalp  is  a  mass  of 
scales  and  crusts  and  the  seat  of  violent  itching.  The  infant  shows  signs 
of  distress  by  moving  its  head  from  side  to  side,  and,  when  lying  down, 
rubs  the  occiput  constantly  against  the  pillow  until  it  is  often  nearly  de- 
nuded of  hair,  the  hairs  being  broken  off  short  near  the  surface  by  constant 
attrition. 

If  allowed  to  run  on  without  attention,  the  eczema  may  spread  beyond 
the  scalp  down  behind  the  ears,  when  the  skin  soon  becomes  red,  glazed, 
and  weeping.  Fissui'es  form  behind  the  ears,  which  in  extreme  cases  seem 
so  deep  that  it  appears  as  if  the  ear  must  be  on  the  point  of  dropping  off. 
Sometimes  the  weeping  is  so  profuse  that  dried  serum  and  crusts  attach 
themselves  to  the  lobe  of  the  ear,  while  the  discharge  runs  down  over  them 
and  hangs  and  drops  like  stalactites. 

The  face  may  become  the  seat  of  eczema  in  connection  with  the  disease 
of  the  scalp,  and  we  here  usually  find  the  eruption  spreading  from  three 
centres, — the  forehead  and  the  middle  of  each  cheek.  The  lesions  are  very 
similar  to  those  on  the  scalp,  rapidly-forming  vesicles,  crusts,  raw  and 
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cracked  surface  with  considerable  weeping.  The  itching  is  as  severe  here 
as  on  the  scalp,  and  infants  learn  to  rub  and  tear  the  cheeks  at  a  very  early 
age,  so  that  excoriations,  blood-crusts,  and  drops  of  fluid  blood  go  to  make 
up  the  picture. 

Occasionally,  in  connection  with  this  form  of  infantile  eczema,  the  erup- 
tion breaks  out  about  the  neck  and  shoulders,  when  it  is  apt  to  take  on  the 
erythematous  form.  The  amount  of  vesiculation,  weeping,  crusting,  etc., 
is  much  less  in  this  locality. 

The  course  of  this  form  of  eczema  is  apt  to  be  chronic,  and,  unless 
treated  with  great  vigor,  it  may  go  on  from  bad  to  worse,  lasting  for 
months,  dying  away  for  a  time  and  then  with  the  approach  of  teething 
lighting  up  again  into  a  fresh  exacerbation.  It  is  the  form  of  eczema  which 
is  perhaps  most  frequently  encountered  during  the  first  two  or  three  years 
of  infantile  existence. 

Various  degrees  of  the  affection  are  encountered,  from  that  just  described 
down  to  the  mildest  form,  which  is  characterized  by  little  more  than  a  red- 
ness with  slight  infiltration  in  the  cheeks,  and  an  occasional  eruption  of 
small  scattered  vesicles  or  vesico-pustules.  Or  there  may  be  a  slight  scaling 
or  crusting  in  the  scalp,  and  no  more. 

Another  typical  form  of  eczematous  eruption  is  that  which  finds  its 
origin  about  the  anus,  buttocks,  and  genitals  and  spreads  from  these  points 
down  the  thighs  and  up  over  the  back  and  abdomen.  I  cannot  better  convey 
the  idea  of  this  eruption  than  by  describing  a  case  which  came  under  my 
care  some  time  ago. 

A  lady  brought  to  bed  of  her  second  child  was  attended  in  the  country 
by  an  ignorant  and  inefficient  monthly  nurse.  She  suffered  from  peri- 
tonitis after  confinement,  and  the  nurse  in  her  anxiety  for  the  mother 
neglected  the  proper  care  of  the  infant,  who,  moreover,  was  fed  with  more 
or  less  carefully  prepared  artificial  nourishment  at  various  irregular  intervals 
and  was  probably  not  kept  very  scrupulously  clean. 

At  the  end  of  a  month  eczema  had  developed  to  a  marked  degree,  and 
I  was  called  in  to  examine  and  prescribe.  I  found  the  infant  in  a  pitiable 
condition.  Sleeplessness,  insufficient  and  improper  food,  colic,  and  con- 
tinued suffering  from  itching  and  burning  had  affected  the  little  patient's 
nutrition ;  he  was  thin  almost  to  emaciation,  the  dry  skin  hung  in  wrinkles 
and  folds  about  his  limbs,  and  his  wizened  face  presented  a  pitiable  expres- 
sion. On  taking  off  the  clothing  and  making  a  thorough  examination,  the 
head,  face,  chest,  arms,  and  legs  below  the  knees  were  found  free  from  dis- 
ease, but  the  buttocks,  thighs,  back,  and  genitals  were  the  seat  of  a  severe 
eruption  of  erythematous  and  red  eczema.  The  integument  was  slightly 
infihrated,  dry,  red,  shining,  and  tense.  About  the  folds  of  the  groins,  tes- 
ticles, and  penis,  and  around  the  anus,  were  moist  fissures  and  cracks.  The 
frequent  acrid  discharges  from  the  bowels,  coming  in  contact  with  the  fis- 
sures about  the  anus,  gave  rise  to  acute  pain,  and  each  passage  caused  the 
infant  to  shriek  with  anguish.    There  was  in  this  case  no  inherited  tendency 
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to  scrofula  or  eczema.  The  eczema  was  evidently  the  result  of  local  causes 
combined  with  insufficient  and  improper  nourishment,  and  removal  of  the 
cause,  with  appropriate  local  applications,  resulted  in  a  speedy  cure. 

A  form  of  eczema  sometimes  met  with  in  very  young  infants,  but  more 
frequently  in  older  nurslings  and  young  children,  is  characterized  by  the 
appearance  of  circumscribed  patches  of  disease,  usually  red,  infiltrated, 
slightly  moist  patches  of  eczema  rubrum,  about  the  arms  and  legs,  and 
occasionally  accompanied  by  vesicular  eczema  of  the  hands  and  feet.  This 
form  of  eczema  is  more  chronic  and  intractable  than  those  above  described. 
At  times  it  breaks  out  anew  with  the  eruption  of  teeth,  at  other  times  it 
continues  without  marked  change,  unless  active  treatment  be  instituted,  and 
may  linger  on  during  the  first  three  or  four  years  of  the  child's  life.  Unlike 
the  other  forms,  it  seems  connected  with  some  ill-defined  condition  of  the 
general  system  or  some  inborn  defect  of  the  skin,  as  will  be  mentioned  a 
little  later  in  the  description  of  eczema  as  it  occurs  in  older  children. 

Although  the  varieties  of  eczema  above  described  form  well-defined 
types,  such  as  will  be  recognized  by  any  one  who  has  seen  many  cases  of 
eczema  in  children,  it  must  not  be  supposed  that  all  cases  will  conform  to 
one  or  another  variety.  It  not  unfrequently  occurs  that  two  or  even  all  of 
these  forms  are  encountered  in  a  single  case  or  at  one  period  or  another  of 
the  disease.  A  recognition  of  th'e  various  forms  will,  however,  I  am  inclined 
to  think,  aid  in  the  investigation  of  a  given  case  and  in  ascertaining  what 
etiological  factors  enter  into  its  occurrence. 

Among  older  children  who  have  been  subject  to  eczema  in  infancy,  and 
even  among  those  who  have  not  previously  shown  signs  of  the  disease, 
eczema  may  break  out  at  any  age,  but  not  often  with  such  severity  as  in 
early  infancy.  The  eruption  may  here  take  on  any  of  its  forms.  We  may 
have  pustular  eczema  of  the  scalp  (to  be  carefully  differentiated,  it  should  be 
said,  from  pediculosis  capillitii),  vesicular  eczema  about  the  face,  hands,  body, 
or  limbs,  and  eczema  rubrum  behind  or  within  the  ears.  In  older  children, 
too,  we  are  more  apt  to  encounter  the  papular  varietj'  of  the  disease. 
Eczema  here  does  not  differ  very  greatly  from  the  disease  as  met  with  in 
adults,  only,  however,  owing  to  the  greater  delicacy  and  vulnerability  of 
the  skin,  the  eruption  may  occur  more  suddenly  and  yield  more  readily  to 
treatment.  Besides  this,  I  have  observed  that  pustular  eczema  is  more  apt 
to  occur  in  children  than  in  adults,  and  also  that  eczema  rubrum  in  large 
areas  over  the  lower  limbs,  so  often  encountered  in  older  persons,  is  rarely 
if  ever  met  with  in  children. 

Diag-nosis. — The  diagnosis  of  eczema  in  children  does  not  usually  offer 
much  difficulty.  When,  in  scrofulous  infants,  a  pustular  eczema  occurs 
upon  the  face,  and  especially  about  the  mouth  and  nostrils,  and  when,  in 
addition,  there  is  a  certain  amount  of  nasal  catarrh,  often  a  chronic  condi- 
tion among  poor  and  neglected  infants,  syphilis  might  be  suspected.  The 
syphilitic  pustules,  however,  are  much  larger,  more  severe-looking,  and  'are 
apt  to  rest  upon  a  red,  hard  base  of  new  cell- formation.     Not  unfrequently 
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furunculoid  lesions,  which,  however,  are  not,  strictly  speaking,  furuncles,  but 
in  reality  gummata,  are  met  with  in  connection  with  the  syphilitic  eruption. 
Moreover,  the  "snuffles"  of  hereditary  syphilis  is  a  greenish  purulent 
discharge  tending  to  dry  and  clog  in  the  nasal  passages,  while  the  nasal 
discharge  in  chronic  eczema  is  mucus  or  at  most  muco-pus. 

When,  in  infants,  the  disease  is  confined  to  the  buttocks  and  adjacent . 
parts,  it  is  sometimes  difficult  to  make  the  diagnosis  between  eczema  and 
syphilis.  Commonly,  however,  if  a  close  examination  is  made,  some  infil- 
trated and  cracked  papules  will  be  found  about  the  anal  orifice  in  syphilis, 
or  some  patch  of  induration  more  deep  than  that  met  with  in  eczema,  or 
some  characteristic  patch  of  disease  will  be  met  with  elsewhere,  notably  in 
the  form  of  fissures  at  the  edge  of  the  lips  or  crusts  in  the  nostrils. 

Eczema  is  liable  to  be  confounded  with  pediculosis  capillitii,  more  com- 
monly in  very  young  infants,  although  indeed  lice  may  be  found  at  any  age. 
The  diagnosis  may  usually  be  made,  first,  by  observing  the  locality  of  the 
disease.  Eczema  may  occur  all  over  the  scalp ;  pediculosis  affects  the  occipi- 
tal region,  the  crusts  and  scales  with  pustules  being  found  only  there  and 
extending  down  over  the  back  of  the  neck.  In  the  second  place,  the  insects 
themselves  may  often  be  found,  and  their  nits  attached  to  the  hairs  almost 
always. 

Eczema  in  infants  and  young  children  may  be  confounded  with  scabies. 
Here,  too,  the  distribution  of  the  parasitic  disease  is  regular  and  uniform. 
The  hands,  anterior  fold  of  the  axillae,  abdomen,  buttocks,  thighs,  and  feet 
are  the  favorite  seats  of  the  pustules.  Moreover,  in  infants  suffering  from 
scabies,  the  peculiar  and  characteristic  burrow  of  the  insect  can  almost 
always  be  made  out,  especially  on  the  hands.  In  eczema,  patches  of  disease 
occur  here  and  there;  in  scabies  the  eruption  is  discrete.  Though  both 
affections  are  markedly  pruritic,  scabies  itches  very  much  worse  at  night, 
while  the  itching  of  eczema  is  tolerably  constant. 

Tinea  circinata  and  tinea  tonsurans  may  be  mistaken  for  eczema,  and 
vice  versa.  When  ringworm  occurs  upon  the  body,  however,  in  children,  it 
usually  grows  so  luxuriantly  as  very  soon  to  betray  its  characteristic  features 
of  annular  shape,  fine  scales,  and  regular  progression.  When  ringworm 
occurs  on  the  scalp,  the  diagnosis  is  at  times  more  difficult,  but  the  presence 
of  the  short  broken-off  hairs  of  the  sharply-defined  ringworm-patch,  which 
presents  a  nibbled  appearance,  is  so  characteristic  that  an  attentive  examina- 
tion will  always  reveal  which  of  the  two  diseases  is  present. 

Treatment.— The  treatment  of  the  eczema  of  infants  must  often  be 
both  local  and  general,  but  the  local  treatment  is  of  the  most  importance, 
and  success  or  failure  will  in  many  cases  depend  upon  the  manner  in  which 
it  is  carried  out.  The  disease  in  young  infants  is  usually  acute.  First 
erythematous  eczema,  then  papular  rapidly  running  into  vesicular,  then,  as 
the  effect  of  scratching  and  rubbing,  pustular  and  weeping  red  eczema  result. 
A  certam  degree  of  infiltration  accompanies  most  cases  after  a  short  dura- 
tion.    All  these  forms  are  accompanied  by  severe  and  intense  itching,  and 
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the  scratching  and  rubbing  induced  tend  greatly  to  aggravate  the  disease 
and  promote  its  extension.  How  young  infants  can  bear  the  strain  on  the 
nervous  system  induced  by  such  attacks  of  itching  and  the  attendant  sleep- 
lessness, which  drive  adults  to  frenzy,  is  more  than  I  can  comjirehend. 
But  they  do  endure  it,  and  sometimes  even  flourish  under  it,  and  it  is  often 
as  much  to  give  rest  to  the  parents  and  attendants  as  to  relieve  the  patient 
that  the  physician  is  called  in.  "  A  child,"  says  Dr.  White,  "  may  lay 
waste  the  strength  and  health  of  a  household  by  the  care  it  demands 
through  months  and  months  of  nights  and  days,  and  remain  at  last  its 
only  healthy  representative  in  all  respects  save  its  skin,  retaining  its  nutri- 
tion, plumpness,  vigor  throughout.  The  health  of  those  in  charge  of  it 
becomes  in  fact  eventually  the  chief  object  in  view  in  the  care  of  the 
baby." 

How,  under  these  circumstances,  eases  of  severe  eczema  in  infants  can 
be  allowed  to  run  on  month  after  month  without  local  treatment  under  the 
advice  of  a  physician,  passes  my  imagination.  But  such  instances  are  met 
with,  and  under  the  plea  that  it  would  be  dangerous  to  cure  such  an  erup- 
tion for  fear  of  "  driving  it  in."  I  had  thought  that  such  excuses  were  no 
longer  made  except  by  unprincipled  quacks,  but  while  writing  this  article 
I  came  across  a  clinical  lecture  addressed  to  medical  students  in  which  the 
"  Professor"  actually  adduced  two  cases  of  fatal  convulsions  in  eczematous 
infants  to  prove  the  danger  of  external  applications  to  dry  up  the  eruption  ! 
Hebra,  with  an  experience  of  twenty-five  thousand  cases  of  eczema,  de- 
clared that  he  had  never  seen  any  injury  supervene  upon  the  cure  of 
eczema ;  and  such  is  the  universal  testimony  of  those  who  have  had  the 
most  experience  in  this  disease.  In  fact,  were  it  not  for  such  instances  of 
the  almost  immortal  longevity  of  error,  it  would  seem  that  no  allusion 
need  be  made  to  the  subject. 

Before  giving  examples  of  the  applications  most  likely  to  prove  useful 
in  the  peculiar  cases  of  infantile  eczema  we  are  considering,  I  wish  to 
emphasize,  by  quoting  again  from  Dr.  White's  paper,  the  importance  of  a 
thorough  application  of  whatever  is  used.  In  infantile  eczema  even  more 
than  in  other  skin-diseases  a  mere  prescription  with  general  directions  to 
ajjply,  rub  on,  etc.,  will  prove  perfectly  futile. 

So  long  as  there  is  eczema  and  hyperaemia  there  will  be  itching,  so  long 
as  there  is  itching  there  will  be  scratching,  so  long  as  there  is  scratching 
there  will  be  no  chance  for  the  excoriated  skin  to  heal.  As  it  is  impossible 
that  the  infant  can  be  constantly  held  day  and  night  by  nurses  and  attend- 
ants, some  form  of  mechanical  restraint  must  be  applied,  and  this  is  what 
is  recommended  by  Dr.  White  : 

"  A  skull-cap  is  to  be  made  of  fine  old  cotton  or  linen  cloth  so  as  closely 
to  fit  the  calvarium ;  a  mask  of  the  same  material  is  then  shaped  to  the 
face,  with  exactly-placed  apertures  for  the  eyes,  nose,  and  mouth,  and  with 
slits  for  the  ears.  It  is  to  be  gathered  in  somewhat  beneath  the  chin,  and 
made  long  enough  to  lap  some  two  inches  at  the  back  of  the  head.     This 
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in  mild  cases  will  prove  to  be  a  sufficient  protection  against  the  effijrts  of 
the  infant  to  get  at  the  iri'itated  skin  with  its  hands,  and  a  shield  against 
the  damage  inflicted  by  rubbing  the  inflamed  parts  against  every  opposing 
surface  which  offers.  It  is  sometimes  sufficient  that  such  a  mask  and  cap 
should  be  worn  only  when  the  child  is  sleepy,  the  only  time  when  it  is  gen- 
erally left  unwatched  ;  but  such  partial  use  is  permissible  only  in  the  mildest 
grades  of  the  disease.  But  the  protection  from  irritation  afforded  by  the 
mask  is  only  one  of  its  important  duties :  it  may  also  be  made  to  take  a 
valuable  part  in  the  direct  treatment  of  the  disease.  Of  course  its  use  will 
never  interfere  with  the  application  of  any  other  class  of  remedies  to  the 
skin,  but  it  may  be  smeared  with  ointment,  and,  adjusted  tightly,  form  an 
impermeable  coating  to  the  inflamed  skin.  It  may  be  worn  in  this  way  for 
twenty-four  hours  without  change,  or  removed  at  shorter  intervals  for  the 
application  of  such  remedies  as  the  case  demands.  The  nose  and  ears 
should  protrude  through  their  ajDpropriate  openings  to  assist  in  retaining 
the  mask  in  position,  which  should  be  tightly  stitched  or  pinned  with 
fine  safety-pins  at  the  back  of  the  head.  But  generally  additional  means 
must  be  employed  against  mischief,  as  the  hands  of  a  strong  infant  are 
capable  of  doing  injury  both  to  the  mask  and  the  skin  beneath  during  the 
paroxysms  of  itching,  or  of  developing  the  disease  upon  the  neck  or  other 
parts.  It  is  generally,  therefore,  best  in  all  but  the  mildest  cases  of  the 
affection,  even  when  confined  to  the  head,  to  use  a  sort  of  strait-jacket  in 
addition  to  the  mask.  A  hole  is  to  be  cut  in  the  end  of  a  small  pillow-case 
large  enough  to  allow  the  child's  head  to  pass  through.  This  is  to  be  drawn 
down  over  the  body  and  arms.  The  back  and  front  surfaces  are  then  to  be 
stitched  together  between  the  arms  and  body  by  a  long  darning-needle, 
from  the  axillae  down  to  the  ends  of  the  fingers,  thus  confining  the  arms  in 
closed  sleeves  to  the  sides.  The  same  result  may  perhaps  be  more  readily 
accomplished  by  the  use  of  several  safety-pins  in  place  of  the  stitches,  by 
which  the  jacket  may  be  more  readily  taken  off  when  necessary.  The  pil- 
low-case is  then  to  be  fastened  together  by  the  j^ins  between  the  legs  from 
front  to  back,  so  that  the  arms  cannot  possibly  be  brought  up  to  the  head. 
This  lower  fastening  can  of  course  be  removed  without  trouble  as  often  as  it 
is  necessary  to  change  the  napkin.  We  have  thus  rendered  the  hands  com- 
pletely harmless.  The  mask  and  jacket  are  of  course  resisted  by  the  little 
patient  at  first,  but  in  a  day  or  two  are  worn,  when  adjusted,  without  a 
struggle.  The  jacket  should  be  worn  day  and  night,  and  while  removed  for 
the  application  of  other  dressings  or  during  the  bath  the  hands  are  not  for 
a  moment  to  be  left  unheld  by  an  additional  attendant.  ...  It  is  astonish- 
ing what  results  are  often  accomplished  within  twenty-four  or  forty-eight 
hours  by  the  mask  and  jacket.  .  .  .  Not  until  the  skin  is  completely  re- 
stored to  its  normal  condition,  or  at  least  until  all  signs  of  the  inflamma- 
tory state  and  of  pruritus  have  disappeared,  are  these  mechanical  means  of 
restraint  to  be  relaxed. 

"  When  the  disease  is  more  extensively  distributed,  covering  the  arm's 
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and  legs  or  the  whole  surface  as  well  as  the  head,  ...  it  often  becomes 
necessary  to  confine  the  feet  and  legs  as  well  as  the  upper  extremities,  to 
prevent  their  constant  friction  against  each  other.  The  same  method  of 
pinning  through  the  pillow-case  from  front  to  back  should  be  employed, 
following  the  inner  line  of  the  legs  from  the  crotch  to  the  feet,  while  they 
are  kept  some  distance  apart.  If  the  outer  edge  of  such  trousers  be  then 
fastened  to  the  bed  or  cushion  on  which  the  child  is  seated,  the  legs  can 
neither  be  drawn  up  nor  approximated  to  any  dangerous  contiguity. 

"  Whatever  ointments  are  required  may  be  apjslied  either  on  the  inside 
of  the  cap  and  mask,  or  on  cloths,  and  the  pillow-case  drawn  over  the  whole 
dressing." 

I  have  given  Dr.  White's  system  of  restraint  at  some  length  because 
I  think  it  a  very  important  adjuvant  to  our  means  of  treatment.  When  I 
describe,  as  I  am  about  to  do,  the  various  local  applications  which  may  be 
made  in  infantile  eczema,  it  must  be  understood  that  these  are  to  be  applied, 
in  severe  cases  and  when  practicable,  on  the  plan  given  above. 

Parents  will  sometimes  rebel  against  the  disfigurement  of  the  child  by 
these  forms  of  dressing,  and  tender-hearted  persons  may  consider  a  method 
which  prevents  the  infant  from  scratching  himself  when  he  itches  to  be 
reprehensibly  cruel.  But  what  seems  to  be  cruelty  at  first  will  prove  in  the 
long  run  the  greatest  kindness,  and  the  rapid  relief  given  must  outweigh 
sentimental  considerations. 

When  we  come  to  consider  the  remedies  employed  in  the  local  treatment 
of  the  eczema  of  infants,  we  are  appalled  at  the  innumerable  formulse  with 
which  we  are  presented,  particularly  in  the  medical  press.  Lotions,  powders, 
pastes,  ointments,  of  every  possible  sort  and  in  all  imaginable  combina- 
tions, are  recommended  as  specifics  in  many  cases,  and  too  often  without 
regard  to  the  circumstances  of  locality,  nature,  or  stage  of  the  eruption. 
What  will  suit  admirably  one  stage  or  variety  of  eczema  will  be  injurious 
in  another,  and  we  must  select  our  remedies  with  reference  to  the  character 
of  the  lesions  in  each  individual  ease. 

Before  specifying  the  particular  remedies  which  will  be  most  useful,  one 
or  two  principles  of  treatment  may  be  mentioned.  In  the  first  place,  an 
acute  eruption  should  generally  be  treated  with  soothing  remedies.  But 
when  a  fresh  exacerbation  of  a  long-standing  eruption  occurs,  we  may  some- 
times employ  more  stimulating  applications  at  once.  Instances  of  this  will 
be  given  below.  In  the  second  place,  vesicular  eruptions  should  not  ordi- 
narily be  treated  with  soap  and  water.  The  crusts  which  form  over  vesicles, 
if  there  is  not  much  itching,  should  not  be  washed  off  or  picked  off  unless 
it  is  certain  that  decomposition  is  taking  place  underneath.  They  may 
be  softened  and  gently  removed  by  soothing  cataplasms.  W^lien,  however, 
there  is  purulent  exudation,  the  resulting  crusts  and  other  debris  should 
usually  be  removed  as  soon  a.s  ■  possible,  because  decomposition  rapidly 
sets  in,  with  the  production  of  irritating  compounds.  In  the  third  place, 
when  itching  is  severe  and  when  this  symptom  is  evidently  aggravated  by 
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the  rapid  formation  of  vesicles,  these  may  be  broken  open  to  give  exit  to 
the  secretion  and  relieve  the  itching.  When  there  is  itching  with  infiltra- 
tion, stimulating  remedies  come  into  play. 

It  must  also  be  remembered  that  the  infant's  skin  absorbs  more  readily 
than  that  of  older  persons,  and  consequently  a  certain  caution  must  be 
observed  in  the  employment  of  mercurial  and  lead  preparations,  which 
should  not  be  employed  over  too  large  a  surface,  for  fear  of  producing  toxic 
symptoms. 

In  very  acute  eczema  lotions  are  often  of  value.  One  of  the  best  of 
these  is  the  loHo  nigra,  or  black-wash.  This  is  made,  as  is  known,  of 
calomel  and  lime-water,  and  consists  of  a  light  precipitate  of  black  oxide 
of  mercury  with  a  large  proportion  of  supernatant  solution  of  chloride  of 
calcium.  Which  of  the  ingredients  is  most  active  I  cannot  say,  but  it  is 
usually  best  to  shake  the  mixture  well  before  applying,  to  get  the  virtues 
of  the  solution  and  precipitate.  I  do  not  think  that  the  black  oxide  of 
mercury  can  be  absorbed  by  the  skin,  and  therefore  this  preparation  can  be 
used  freely  even  over  large  surfaces.  It  may  be  dabbed  on  with  a  rag,  or 
bits  of  soft  rag  may  be  wet  with  it  and  employed  as  an  evaporating  appli- 
cation ;  the  rags  may  be  allowed  to  become  nearly  dry  and  should  then  be 
wet  again.  If  allowed  to  become  perfectly  dry,  they  are  apt  to  stick  to  the 
skin  and  to  cause  irritation  and  pain  when  removed.  If  covered  with  an 
impermeable  covering,  they  are  converted  into  cataplasms  and  may  do  injury 
by  macerating  the  skin.  Sometimes,  after  dabbing  on  the  black-wash  for 
some  moments,  it  may  be  followed  by  some  mild  ointment,  as  the  oxide-of- 
zinc  ointment,  pure  or  diluted  with  vaseline.  This  plan  may  be  used  at 
night  or  when  for  any  reason  the  eruption  cannot  soon  again  be  dressed. 
The  ointment  may  be  applied  with  the  finger  or  on  rags  and  bound  on  with 
bandages,  or  in  severe  cases  with  the  harness  above  described. 

If  for  any  reason  it  is  desirable  to  use  ointments  alone,  those  which  are 
most  soothing  are  first  to  be  chosen,  unless  the  eruption  is  decidedly  chronic 
in  character.  The  following  formulae  represent  the  best  qualities  of  soothing 
preparations.  The  first  is  the  ungueMum  diachylon  of  Hehra, — not  the 
mess  which  is  now  unhappily  officinal,  and  which  will  usually  be  dispensed 
by  the  apothecary  as  a  tough  and  stringy  mass  or  as  a  slimy  fluid.^ 

'  Hebra's  formula  is  as  follows : 

R    Olei  olivie  opt.,  f^xv; 

Pulv.  lithargyri,  giii  gvi; 

Aquse,  q.  s. 
Coque.     Fiat  unguent. 

The  oil  is  to  be  mixed  with  a  pint  of  water  and  heated,  by  means  of  a  steam-bath,  to 
boiling,  the  finely-powdered  litharge  being  sifted  in  and  stirred  continually  ;  the  boiling  is 
to  be  kept  up  until  the  minute  particles  of  litharge  have  entirely  disappeared.  During  the 
cooking  process  a  few  more  ounces  of  water  are  to  be  added  from  time  to  time,  so  that, 
■when  completed,  water  still  remains  in  the  vessel.  The  mixture  is  to  be  stirred  until  cool. 
The  ointment  is  difficult  to  prepare  and  requires  skilful  manipulation.     When  properly 
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I  think  unguentum  diachylon,  properly  made,  is  one  of  the  most  sooth- 
ing and  sedative  of  all  ointments,  and  it  will  agree  when  ointment  of  any 
kind  can  be  borne,  though  there  are  some  cases  in  which  no  unguent  will 
agree  with  the  inflamed  skin  and  when  lotions  alone  can  be  employed. 

Next  to  diachylon  ointment  in  my  estimation  comes  the  oleate-of-bis- 
muth  ointment  of  McCall  Anderson,  whicli  I  introduced  to  the  profession 
in  this  country  some  years  ago,  giving  it  the  name  of  the  distinguished 
dermatologist  who  devised  it.     This  is  composed  as  follows : 

B   Pulv.  bismuthi  oxidi,  3!; 

Acidi  oleici,  gi  ; 

Cerse  albse,  g  iii  ; 

Vaselini,  gix  ; 

Olei  rosse,  n\Jiii. 
M. 

This  when  well  made  is,  in  the  pharmaceutical  sense  of  the  word, 
"  elegant."  It  resembles  butter  in  appearance  and  color,  and  when  skil- 
fully perfumed  is  a  most  agreeable  preparation. 

Other  soothing  ointments  may  be  made  of  carbonate  of  zinc  or  sub- 
nitrate  of  bismuth,  in  the  proportion  of  a  drachm  to  the  ounce  of  cucumber 
ointment. 

It  is  useless  to  multiply  formulae  further  in  this  direction.  Properly 
applied,  one  of  those  above  given  will  provide  the  necessary  protection  for 
the  parts,  with  a  sedative  and  slightly  astringent  effect. 

When  the  eruption  has  reached  the  chronic  stage  or  when  it  presents 
itself  in  a  subacute  condition,  somewhat  more  stimulating  applications  may 
be  made.     The  following  combination  is  useftil : 

B   Pulv.  hydrarg.  chlor.  mite,  gr.  v-x ; 

Ung.  zinci  oxidi,  ^i. 
M. 

An  equal  quantity  of  carbolic  acid  may  be  added  as  an  antipruritic. 
The  mercurial  is  not  likely  to  produce  any  constitutional  effect  when  used 
about  the  face  and  scalp  in  the  strength  above  given.  I  have  never  seen 
mercurialism  from  its  use. 

When  the  eruption  has  reached  the  subacute  or  chronic  stage,  or  in 
carefully-selected  cases  even  earlier,  tar  in  several  shapes  will  often  be  found 
useful.  This  is  particularly  the  case  in  those  instances  of  the  disease  where 
the   eruption   is   dry,   red,   shining,   and    infiltrated.     Especially  in  small 

made,  it  should  be  of  a  light  yellowish  color  and  of  the  consistence  of  butter.  To  insure  a 
good  article  it  is  essential  that  the  very  best  olive  oil  and  the  finest  litharge  be  employed. 
The  physician  should  examine  each  lot  as  made  up  when  this  is  possible,  and  he  should  in 
all  cases  decline  to  employ  any  ointment  which  has  been  on  hand  over  a  week.  Unguen- 
tum diachylon  is  probably  more  apt  to  be  ill  made  or  decomposed  when  dispensed  than  any 
other,  and  it  behooves  the  physician  to  look  carefully  after  his  prescription  if  he  desires  to 
avoid  a  possible  catastrophe  to  his  reputation. 
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patches  of  red  eczema  of  the  cheeks  will  this  drug  be  found  useful.     I  use 
the  following  formulae  with  satisfaction  : 

R   Picis  liquidiB,  51; 
Adipis,  51. 

Or 

R   Picis  liquidje,  ji; 
Ung.  zinci  oxidi,  g  i. 

Sulphur  may  be  used  in  combination  with  tar,  and  very  often  with  the 

happiest  results : 

R   Sulphur,  prfecipitat. , 
Picis  liquidie,  aa,  gss  ; 
Ung.  zinci  oxidi,  5  i. 
M. 

This  preparation  may  be  used  in  cases  where  not  only  the  head  is  attacked 
but  where  the  arms  and  legs  or  body  also  show  numerous  infiltrated  patches 
of  disease.  It,  as  well  as  the  other  tarry  preparations,  should  be  used  in 
small  quantity  and  rubbed  thoroughly  into  the  skin,  not  merely  applied 
upon  the  surface  like  the  more  soothing  preparations. 

Infantile  eczema  occurring  in  the  erythematous  form  in  the  axillae, 
about  the  groins,  genitals,  anus,  buttocks,  thighs,  etc.,  requires  somewhat 
different  local  treatment  from  that  just  described  as  suitable  for  the  scalp, 
face,  etc.  The  cause  of  this  form  of  eczema  is  usually  local  irritation ; 
either  excessive  sweating  from  too  warm  clothing  or  the  irritation  of  urine 
and  acid  fermenting  faeces. 

One  of  the  first  things  to  do  in  eczema  of  this  kind  is  to  abate  the 
cause,  whether  it  be  sweating  or  acrid  discharges.  Something  will  be  said 
of  the  internal  treatment  of  such  cases  farther  on,  but  here  I  may  remark 
that  in  mild  cases  simply  coating  the  surface  from  time  to  time  with  vase- 
line, especially  about  the  anus,  for  the  purpose  of  protecting  the  skin,  will 
often  cure  the  eruption.  In  this  form  of  eczema — eczema  intertrigo  in 
many  cases  and  little  more — powders  and  lotions  are  effective.  Powdered 
starch  may  be  used  in  the  mildest  cases,  but  if  there  is  much  moisture  or 
discharge  we  cannot  employ  this,  because  it  quickly  becomes  converted  into 
a  paste,  and  in  a  short  time  this  paste  decomposes,  grows  sour,  and  acts  as 
an  irritant.  Lycopodium  is  a  good  powder ;  better  perhaps  is  finely  levi- 
gated kaolin,  subnitrate  of  bismuth,  or  carbonate  of  zinc. 

When  there  is  evidently  much  itching  and  burning,  but  no  discharge,  the 
following  combined  powder  gives  great  relief  It  should  not  be  applied  on 
raw  surfaces  : 

R   Pulv.  camphoriB,  3  i ; 
Puly.  amyli, 

Pulv.  zinci  oxidi,  aa,  5sg. 
M. 

These  powders  may  be  dusted  on,  or  may  be  rubbed  abundantly  with 
the  woolly  side  of  a  piece  of  patent  lint  and  bound  upon  the  skin. 
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In  some  cases  lotions  are  to  be  preferred  to  ointments.  The  best  of 
these  is  black-wash,  described  above.  Dilute  lead-water  may  also  be  em- 
ployed. The  lotions  should  be  applied  on  rags,  and,  unless  there  is  con- 
siderable discharge,  the  rags  can  be  allowed  to  dry  between  each  fresh 
apjilication. 

Eczema  about  the  buttocks,  genitals,  etc.,  will  sometimes  bear  the  appli- 
cation of  tarry  preparations,  especially  the  tar  and  sulphur  ointment  above 
given.  Extreme  cleanliness  is  essential,  especially  in  this  form  of  eczema, 
while  in  that  about  the  head  and  face  soap-and-water  sometimes  does  harm. 

When  the  eczema  is  acute  and  extensive,  covering  large  areas  or  scattered 
over  the  body  and  limbs,  warm  medicated  baths  are  often  of  the  greatest 
service  in  connection  with  other  forms  of  treatment.  Two  ounces  of  car- 
bonate of  sodium  dissolved  in  about  fifteen  gallons  of  water  with  half  a 
pint  of  clear  starch  stirred  through  the  water  is  a  good  formula.  When 
the  infant  or  child  is  taken  out  of  the  bath,  any  appropriate  application  of 
those  mentioned  above  can  be  used. 

Older  children  suffering  from  eczema  may  be  treated  in  the  same  manner 
as  adults,  and  will  usually  bear  the  use  of  the  same  local  applications. 
When  the  occurrence  of  eczema  seems  to  be  favored  by  an  ichthyotic  con- 
dition of  the  skin,  daily  warm  ba,ths  with  soap,  followed  by  general  inunc- 
tions with  some  bland  oleaginous  material,  aid  in  the  preservation  of  the 
skin  from  eczematous  attacks.  When  these  occur,  they  are  to  be  treated  in 
the  same  way  as  the  eczema  of  adults,  for  which  reference  may  be  made  to 
well-known  text-books  on  dermatology. 

The  general  treatment  of  infantile  eczema,  though  important,  has  nothing 
specific  about  it.  It  is  directed  towards  removing  all  sources  of  irritation, 
internal  and  external,  which  may  excite  the  inflammation  of  the  skin,  and 
improving  the  general  nutrition  when  this  is  impaired. 

In  early  infantile  eczema  digestive  disturbances  are  very  commonly  at 
the  bottom  of  the  disease,  while  in  the  eczema  of  older  children  some  fault 
of  nutrition  must  be  combated.  It  would  be  easy  to  give  a  list  of  diges- 
tives, antacids,  anti-fermentive  remedies,  tonics,  etc.,  but  these  are  familiar 
to  all,  and  their  employment,  with  the  indications  for  it,  will  be  found 
pointed  out  at  greater  length  and  more  thoroughly  in  other  parts  of  this 
work. 

Prognosis. — The  prognosis  of  eczema  in  children  is  favorable.  Most 
cases  of  infantile  eczema  can  be  cured  in  periods  varying  from  a  few  weeks 
to  months,  if  the  source  of  irritation  can  be  removed.  When  the  eczema 
depends  upon  some  general  defect  of  the  skin,  as  ichthyosis,  the  prognosis 
must  be  more  guarded.  In  some  cases  relapses  may  occur  at  intervals 
during  the  whole  period  of  childhood  to  adolescence,  in  spite  of  all  treatment. 
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By  AETHUfi   VAN   HAELINGEN,   M.D. 


Definition. — Purpura  is  an  ailectioo  of  the  skin  characterized  by  the 
development  of  variously  sized  and  shaped,  smooth,  reddish  or  purplish 
hemorrhagic  patches,  which  may  or  may  not  be  elevated  above  the  surface, 
and  which  do  not  disappear  under  pressure. 

History. — The  affection  is  one  which  has  attracted  attention  in  modern 
times  only.  We  find  but  scanty  and  vagne  mention  of  hemorrhages  into 
the  skin  in  the  writings  of  classic  and  mediseval  authors.  Werlhof  in  the 
early  part  of  the  eighteenth  century  first  describetl  j)urpura  with  sufficient 
detail  to  induce  a  general  recognition  of  the  affection  as  a  morbid  entity. 
The  severe  forms  of  the  disease  have  since  been  called  in  Germany  "  morbus 
maculosus  Werlhofii,"  but  neither  the  importance  of  Werlhof 's  work  in  this 
direction  nor  the  clinical  histories  he  gives  are  sufficient  to  substantiate  his 
claim  to  give  a  name  to  the  disease,  nor  even  to  establish  its  existence  as  a 
type.  The  name  purpura  is  and  should  remain  the  true  designation  of  the 
affection. 

Of  late  years  our  knowledge  of  the  clinical  history  of  purpura  has  been 
greatly  increased  by  numerous  reports  on  the  subject  with  histories  of  cases. 
A  great  number  of  varieties  and  subdivisions  of  the  disease  have  been 
described,  with  the  result  hitherto  of  rather  confusing  the  subject  than 
simplifying  it.  Some  knowledge  has  been  gained  as  to  the  etiology  of  the 
disease,  and  many  theories  have  been  put  forth  regarding  its  pathology; 
but  little  real  advance  in  our  knowledge  of  this  aspect  of  the  affection  has 
been  gained. 

Etiology. — The  chief  predisposing  causes  to  purpura,  so  far  as  these  are 
known,  appear  to  be  derangements  of  the  digestive  organs,  hiemophilia,  and 
the  condition  known  as  scurvy,  induced  by  improper  food  and  damp  and 
unwholesome  dwellings.  Sudden  changes  in  the  circulation,  as  in  the  so- 
called  "  purpura  neonatorum,"  are  said  to  bring  on  purpuric  extravasations. 
Want  of  support  to  the  vessels  due  to  the  relaxation  of  the  tissues  after 
long  illness,  etc.,  may  induce  the  same  condition.  Diseases  of  the  viscera, 
of  the  spleen,  liver,  kidney,  and  cardio-vascular  system,  diseases  of  the 
nervous  system,  specific  fevers,  acute  septicaemia,  pyaemia,  and  syphilis,  and 

also  the  ingestion  of  certain  drugs,  as  iodine,  quinine,  salicylic  acid,  copaiba, 
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belladonna,  ergot  of  rye,  chloral,  chloroform-  and  benzoic-acid-inhalations, 
phosphorus,  mercury,  and  the  mineral  acids, — all  this  long  list  of  causes 
may  be  mentioned  as  giving  rise  to  hemorrhagic  exudation.  But  only  those 
first  named  are  cited  as  producing  idiopathic  purpura,  and  those  causes  are 
so  vague  that  it  would  almost  seem  better  to  confess  our  ignorance  and  to 
say  that  in  most  cases  of  idiopathic  purpura  no  predisposing  cause  can  be 
adduced. 

Purpura  is  more  common  in  females  than  in  males,  and  is  decidedly 
more  common  among  the  young,  as  the  following  table  from  Gintrac  will 
show: 

FREQUENCY  OF  OCCURRENCE  OF  PURPURA  AT  VARIOUS  AGES. 

.  2,  3,  and  8  days. 

-,..-,.  1  to  10  years. 

....  10  to  20 

.    .  20  to  30 

,  .  30  to  40 

-    .    .  40  to  50 

........  50  to  60 

60  to  70 


In    3 

cases 

the 

age 

was 

"  51 

"  46 

"  30 

"  22 

"  16 

"  16 

"     6 

One  hundred  cases,  therefore,  were  observed  before  the  age  of  twenty 
years,  and  only  ninety  in  all  the  subsequent  five  decennial  periods. 

Pathology. — Of  the  pathology  of  purpura  something  more  is  known 
than  of  its  etiology,  but  not  very  much.  The  immediate  cause  of  the  ex- 
travasation of  blood  is  probably  to  be  found  either  in  some  change  in  the 
quality  of  the  blood  itself,  some  alteration  in  the  structure  of  the  vessels,  or 
some  fault  of  innervation. 

The  blood-changes  found  to  exist  in  connection  with  purpura  are — 
1,  greater  or  less  diminution  in  the  number  of  red  corpuscles  and  in  the 
quantity  of  solid  materials ;  2,  inconstant  variations  in  the  proportion  of 
fibrin  (diminution  in  purpura  hsemorrhagica  and  infectious  diseases,  increase 
in  purpura  simplex  and  scurvy) ;  3,  increase  in  the  proportion  of  white 
corpuscles ;  4,  change  of  form  in  the  red  corpuscles ;  and,  5,  the  presence 
of  abnormal  elements,  as  embrj'onal  elements  and  bacteria.  The  latter  are 
known  to  act  mechanically  in  plugging  up  the  capillaries. 

As  to  the  vascular  changes  in  purpura,  fatty  or  amyloid  degeneration  in 
the  walls  of  the  capillaries  has  been  brought  forward  as  one  cause  of  hemor- 
rhagic extravasation.  Few  cases,  however,  have  been  adduced  in  support 
of  this  view.  Inflammation  of  the  smaller  vessels  (endarteritis)  has  been 
observed  in  several  cases  of  purpura ;  whether,  however,  this  has  been  the 
cause  or  the  result  of  the  extravasation  has  not  as  yet  been  made  clear.  In 
some  cases  examined,  vascular  dilatation  with  stasis  has  been  observed. 
The  fact  that  purpura  so  often  occurs  in  connection  with  other  stasis-affec- 
tions of  the  skin,  such  as  the  exanthemata,  seems  to  point  to  this  condition 
of  congestion  and  stasis  as  playing  an  important  part  in  the  hemorrhagic 
eruption.     Disturbance  of  the  capillary  circulation  and  augmentation  of 
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blood-tension  are  two  elements  which  should  be  considered  in  any  fiiture 
inquiry  into  the  pathology  of  purpura. 

As  to  the  question  how  these  disturbances  of  the  capillary  circulation 
originate,  it  appears  that  in  many  cases  they  seem  to  arise  from  some  vaso- 
motor disturbance  of  innervation.  The  fact  that  ecchymoses  have  been 
produced  by  injuries  inilicted  upon  the  spinal  cord,  and  the  observation 
long  ago  made  by  "Weir  Mitchell  that  severe  painful  points  developed  in 
the  skin  are  in  some  cases  followed  by  the  appearance  of  ecchymoses,  seem 
to  add  weight  to  the  theory  of  a  nervous  origin  of  the  disease. 

Symptomatology. — The  symptomatology  of  purpura  as  this  occurs 
in  children  is  not  markedly  different  from  that  met  with  in  adults,  except 
as  regards  a  certain  class  of  cases  to  be  described  farther  on.  It  is  my 
opinion,  however,  that  the  severer  forms  of  purpura  are  moi'e  common 
among  children. 

Setting  aside  the  symptomatic  forms  of  purpura,  which  will  also  be 
touched  upon  under  the  various  diseases  in  which  they  are  liable  to  occur, 
we  shall  here  consider  only  those  forms  of  the  disease  which  are  properly 
called  idiopathic. 

These  are  customarily  divided  into  purpura  simplex  and  purpura  hsemor- 
rhagica.  Although  an  arbitrary  division,  this  is  a  convenient  one,  and  we 
shall  first  consider  the  symptoms  presented  by  purpura  simplex. 

In  pmrpura  simplex  the  first  symptom  is  usually  the  eruption  of  a 
greater  or  less  number  of  pin-point-  to  pea-sized  ecchymoses,  generally  un- 
accompanied by  any  subjective  symptom  whatever.  The  mother  or  attend- 
ant of  a  child  who  appears  at  the  tune  to  be  in  the  enjoyment  of  perfect 
health  may  observe  in  dressing  or  undressing  him  a  few  minute  bluish  or 
purplish  spots  on  the  upper  or  lower  limbs.  Next  day  a  few  more  appear, 
and  the  physician  is  called  in.  At  first  the  history  given  may  be  that  of 
perfect  health,  but  close  questioning  will  frequently  elicit  the  fact  that  there 
has  been  some  lassitude,  want  of  appetite,  and  malaise  for  the  previous  day 
or  two.  The  spots  on  examination  are  found  to  be  of  various  size,  from 
pin-head  to  split-pea  size,  or  in  rare  cases  as  large  as  a  cent.  Some  of  the 
smaller  ones  are  of  a  bright  or  dark  red  color,  and  if  only  a  few  hours  old 
may  be  slightly  raised  above  the  surrounding  skin  and  may  partly  disappear 
under  pressure  of  the  finger.  The  older  lesions,  however,  are  bluish  or 
purplish,  not  raised  above  the  level  of  the  skin,  and  do  not  at  all  disappear 
under  pressure.  The  spots  are  rounded  in  outline  and  sharply  defined 
from  the  neighboring  skin,  which  preserves  its  normal  color. 

The  locality  chiefly  affected  by  the  eruption  is  the  surface  of  the  legs,  to 
which  indeed  it  may  be  confined.  The  feet,  both  the  instep  and  the  hollow 
of  the  sole,  the  thighs,  buttocks,  scrotum,  and  prepuce,  are  the  localities  next 
most  frequently  affected.  Of  the  upper  portion  of  the  body  the  forearms 
are  most  commonly  invaded.  The  trunk  and  face  are  generally  spared.  In 
addition  to  the  lesions  above  described,  one  or  two  patches  of  ecchymosis 
resembling  bruises  may  at  times  be  observed. 
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The  mucous  membranes  are  not  attacked  in  purpura  simplex.  The 
gums  are  healthy  :  there  is  no  fetor  or  swelling  about  the  teeth.  Occasion- 
ally there  is  slight  epistaxis.  The  eruption  gives  rise  to  no  subjective 
symptoms.  There  is  no  pain,  itching,  or  heat  in  the  disease-patches.  Chil- 
dren often  play  about  as  usual.  The  pulse  is  natural ;  the  digestion,  the 
respiration,  the  excretions,  and  the  nervous  functions  all  seem  normal. 

The  spots  have  scarcely  appeared  in  the  skin  before  they  begin  to 
undergo  evolution.  The  color  becomes  darker,  then  yellowish  or  greenish 
yellow,  and  then  begins  to  fade,  usually  from  the  circumference  towards  the 
centre.  Occasionally,  however,  the  involution  begins  at  the  centre  and 
works  outward,  giving  the  older  lesions  a  ringed  look.  A  given  macule 
commonly  goes  through  the  various  degrees  of  evolution  in  about  two 
weeks, — depending,  however,  on  the  patient's  health.  As  the  eruption 
appears  by  successive  outbreaks  of  new  lesions,  it  is  usual  in  examining  a 
case  in  full  career  to  observe  the  lesions  in  every  stage  of  evolution,  from 
the  pin-head-sized,  red,  slightly-elevated  lesions  of  a  few  hours,  to  the  dusky 
or  fading  yellowish-brown  patches  about  to  disappear  by  absorption. 

The  duration  of  purpura  simplex  is  variable.  If  the  patient  remains 
in  bed  there  may  be  only  a  few  successive  crops  of  lesions.  But  if  the 
patient  is  about  on  his  feet,  and  especially  if  he  stands  or  walks  for  hours 
together,  new  crops  come  out  daily,  and  the  disease  may  continue  indefi- 
nitely. Of  course  in  children  this  state  of  things  does  not  often  obtain, 
and,  so  far  as  my  personal  experience  goes,  this  form  of  purpura  does  not 
last  usually  more  than  a  few  weeks  to  a  month. 

Purpura  hsemorrhagica,  or  the  severer  form  of  purpura,  may  occur  either 
in  persons  enjoying  apparently  the  best  health,  where  it  usually  manifests 
itself  suddenly  and,  so  to  speak,  in  a  sthenic  form,  or  in  persons  of  depressed 
vigor  and  poor  health  in  a  slow  and  chronic  form. 

As  has  been  remarked  in  speaking  of  the  general  etiology  of  purpura, 
the  predisposing  causes  are  not  accurately  known.  Cold  weather  and  cold 
and  damp  dwellings  seem  to  be  the  only  predisposing  conditions  which  are 
generally  accepted  as  inducing  purpura  hsemorrhagica.  Perhaps  the  existence 
of  a  tendency  to  haemophilia  may  be  included  as  predisposing  to  purpuric 
eruptions  ;  but  many  "  bleeders"  do  not  have  purpura.  Eecently  masses 
of  bacteria  have  been  found  in  the  ecchymotic  patches,  and  the  occurrence 
of  a  number  of  cases  simultaneously  has  given  rise  to  the  term  "  infectious 
purpura"  to  describe  this  variety. 

The  severer  forms  of  purpura  are  usually  ushered  in  by  some  precur- 
sory symptoms, — a  feeling  of  weight  in  the  head,  pain  in  the  limbs,  and 
general  malaise.  At  times  the  first  symptoms  are  similar  to  those  which 
mark  the  onset  of  a  severe  exanthematic  fever.  The  skin  is  hot,  the  face 
flushed  and  the  expression  excited,  the  eyes  bright  and  injected,  the  pulse 
full,  hard,  and  frequent.  The  eruption  when  it  appears  is  first  seen  upon 
the  lower  extremities,  and  later  comes  out  on  the  trunk,  the  arms,  and  even 
the  face.  The  lesions  are  similar  to  those  seen  in  purpura  simplex,  but,  in 
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addition  to  the  small  patches  called  petechise,  larger  areas,  known  as  ecchy- 
ruoses,  are  also  observed,  and  the  lesions  are  more  numerous,  more  sudden 
and  general  in  appearance,  and  last  longer.  The  symptom  usually  con- 
sidered to  mark  the  distinction  between  purpura  simplex  and  purpura 
hsemorrhagica  is  the  occurrence  of  hemorrhages  into  the  mucous  membranes 
in  the  latter.  These  are  not  always  present  even  in  severe  and  fatal  cases, 
but  when  they  occur  add  to  the  gravity  of  the  prognosis.  Occasionally  the 
effusion  of  blood  in  purpura  hsemorrhagica  is  so  superficial  or  so  intense  as 
to  give  rise  to  the  formation  of  blebs  containing  blood  or  bloody  serum. 

The  duration  of  the  individual  lesions  in  purpura  hsemorrhagica  is 
longer  than  in  purpura  simj^lex.  Once  fully  developed,  the  color  remains 
unaltered  about  a  week ;  then  it  begins  to  change  to  brown,  then  to  yellow, 
and  then  to  fade.  Commonly  the  entire  evolution  of  the  lesion  exceeds 
over  a  month  or  six  weeks. 

The  hemorrhage  in  purpura  hsemorrhagica  may  occur  not  only  into  the 
skin,  but  also  wherever  there  is  a  mucous  membrane.  Epistaxis  is  most 
frequent  in  children.  Hsematemesis  is  less  common,  and  bleeding  from 
about  the  pharynx  and  tonsils  is  rare.  When  hsematemesis  occurs,  there  is 
usually  some  pain  in  the  left  hypochondrium,  with  splenic  enlargement. 
When  the  stools  contain  blood,  this  is  usually  dark  and  grumous,  rarely 
pure  and  bright  red.  Hsematuria  is  marked  by  discoloration  with  clots, 
the  proportion  of  blood  being  at  times  so  considerable  that  the  urinary  odor 
is  lost.  Menorrhagia  sometimes  occurs.  Hemorrhages  from  the  lungs  and 
intestines  are  among  the  commoner  symptoms  among  children  as  among 
adults.     Cerebral  hemorrhage  may  also  occur  among  children. 

In  connection  with  purpura,  especially  of  the  severer  forms,  oedema, 
circumscribed  or  general,  may  occur  and  form  a  marked  symptom. 

Somewhat  different  in  appearance  from  the  forms  of  purpura  just 
described,  and  perhaps  between  them  with  respect  to  severity,  are  the  varie- 
ties known  as  "  purpura  urticans"  and  "  purpura  rheumatica."  In  the  first 
of  these,  itching  is  a  marked  symptom  of  the  disease,  and  occasionally  urti- 
carious  lesions  precede  and  accompany  the  purpura.  Sometimes  a  small 
urticarial  wheal  appears,  and  shortly  after  a  hemorrhagic  spot  appears  in  the 
centre  of  the  lesion,  which  gradually  sinks  to  a  level  with  the  skin,  leaving 
the  simple  purpuric  stain  behind  it.  In  purpura  rheumatica,  rheumatoid 
pains  about  the  joints  constitute  a  very  marked  accompaniment.  By  some 
observers  this  affection  has  been  considered  a  purpura  due  to  or  accompany- 
ing rheumatism.  Others  consider  the  joint-pains  to  be  simply  the  result 
of  hemorrhagic  effusions  in  the  serous  membrane  of  the  joints.  I  believe 
that  the  results  of  post-mortem  examinations  have  supported  the  latter 
view,  purpuric  effusions  having  been  found  in  the  synovial  membranes. 

A  variety  of  the  so-called  purpura  rheumatica  is  that  not  unfrequently 
met  with  when,  in  addition  to  the  rheumatoid  pains,  there  is  violent  epi- 
gastric pain,  colic,  and  pain  in  the  back,  followed  not  unfrequently  by  bloody 
vomiting  and  bloody  stools.     Albuminuria  is  likewise  met  with.     In  rare 
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cases  the  large  effusions  of  blood  under  the  skin  give  rise  to  gangrene ;  and, 
as  this  may  happen  at  various  points,  on  the  face  as  well  as  on  the  limbs, 
death,  or  survival  with  hideous  cicatricial  deformity,  has  been  recorded. 

A  form  of  purpura  called  "  fulminant"  (foudroyant)  by  the  French  has 
recently  been  described.  The  following  case  reported  by  Herve  is  typical 
of  this  variety : 

An  infant,  three  months  of  age,  after  twenty-four  hours  of  restlessness  and  malaise, 
was  examined,  and  found  pale,  with  rapid  respiration  and  pulse  and  slight  mucous  rales  in 
the  chest.  No  vomiting  or  diarrhoea.  The  legs,  thighs,  and  abdomen  showed  a  dozen 
hemorrhagic  spots  the  size  of  a  ten-cent  piece.  A  second  examination  four  or  five  hours 
later  showed  a  marked  increase  in  the  number  and  size  of  the  ecchymoses,  which  now 
appeared  over  the  mouth  and  face.  The  pulse  was  imperceptible,  the  infant  extremely 
agitated  and  weeping,  while  still  taking  the  breast  with  avidity.  There  were  no  hemor- 
rhages in  the  mucous  membranes.  The  ecchymotic  patches  continued  to  spread,  so  that  the 
lower  limbs  looked  as  if  dyed  in  wine-lees  and  were  quite  oedematous  and  cold.  Ecchy- 
motic patches  appeared  at  all  points,  and  the  patient  died  in  about  ten  hours  after  the  first 
appearance  of  the  ecchymoses. 

This  frightful  form  of  the  disease  is,  fortunately,  very  rare :  not  more 
than  seven  or  eight  cases  have  been  reported,  to  my  knowledge. 

Diagnosis. — The  diagnosis  of  purpura  is  not  usually  difficult.  No 
other  disease  is  characterized  by  the  appearance  of  hemorrhagic  patches 
which  do  not  disappear  under  pressure  with  the  finger,  and  which  are 
without  some  definite  local  or  general  cause  to  account  for  them.  In  chil- 
dren, flea-  and  bug-bites  present  in  their  later  stages  precisely  the  appearance 
of  the  petechife  of  purpura.  Almost  invariably,  however,  the  central  punc- 
ture of  the  parasite  can  be  distinguished.  Scurvy  rarely  occurs  without 
such  circumstances  of  bad  hygiene  and  improper  diet  as  will  at  once  suggest 
the  cause,  and,  in  addition,  the  general  prostration,  swelling  of  the  gums, 
loose  teeth,  and  deep  infiltrations  in  the  subcutaneous  tissues  will  serve  to 
differentiate  the  two  conditions.  Haemophilia  does  not  ordinarily  occur  in 
young  children.  Severe  puncture,  loss  of  a  tooth,  or  some  accident  followed 
by  profuse  bleeding,  which  never  occurs  in  idiopathic  purpura,  marks  the 
first  outbreak  of  the  hemorrhagic  diathesis.  It  is  important  to  distinguish 
between  idiopathic  and  symptomatic  purpura,  particularly  that  due  to  the 
ingestion  of  drugs.  Among  the  drugs  above  mentioned,  under  etiology,  as 
liable  to  produce  purpuric  eruptions  in  persons  having  that  idiosyncrasy, 
quinine  and  iodide  of  potassium  are  most  likely  to  give  rise  to  such  out- 
breaks. Even  the  most  minute  doses  have  been  known  to  cause  an  erup- 
tion of  ecchymotic  spots ;  and  at  least  one  fatal  case  has  been  recorded. 

The  prognosis  of  purpura  varies  greatly  between  that  of  the  benign  and 
almost  trifling  purpura  simplex  and  the  almost  certainly  fatal  infectious 
and  "foudroyant"  varieties.  If  the  eruption  occurs  in  an  infant  it  is  more 
serious  than  in  an  older  child,  all  things  being  equal.  If  the  lesions  are 
small  and  scattered,  if  they  come  out  a  few  at  a  time,  if  the  little  patient's 
general  health  continues  fair  or  good,  the  prognosis  is  favorable.  The 
variety  known  as  purpura  rheumatica,  even  where,  in  addition  to  the  pain 
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and  swelling  of  the  joints,  severe  epigastric  pain,  colic,  and  constipation 
followed  by  hsematemesis  and  bloody  stools  supervene,  usually  ends  favor- 
ably. On  the  other  hand,  where  large  areas  become  ecchymosed,  especially 
where  the  face  is  attacked  and  gangrene  threatens,  the  prognosis  is  much 
more  serious.  Where  the  mucous  membranes  are  affected,  where  there  is 
bleeding  from  the  mouth,  and  still  more  where  there  is  epistaxis,  the  prog- 
nosis becomes  grave.  A  rise  in  temperature  forming  the  "pyretic"  varieties 
of  purpura  is  of  grave  import,  and  in  proportion  to  the  suddenness  of 
onset  and  severity  of  the  fever.  The  "  infectious"  forms  of  purpura  are 
usually  fatal. 

The  prognosis  of  symptomatic  purpura  will  of  course  depend  upon 
the  character  of  the  chief  affection.  Purpura  medicamentosa  usually  gets 
better  when  the  drug  is  withdrawn ;  but,  as  noted  above,  the  possibility  of 
a  fatal  termination  must  be  considered. 

Treatment. — The  treatment  of  purpura  must  depend  somewhat  upon 
the  patient's  general  physical  condition  and  surroundings.  Fresh,  airy 
habitation,  good  food,  tonics  and  stimulants,  must  often  be  at  once  pre- 
scribed. It  is  of  the  utmost  importance  that  the  patient  should  be  kept 
quiet  in  bed.  The  room  should  be  cool,  and  the  diet  should  be  nourishing. 
A  pure  milk  diet,  in  children  as  in  older  persons,  is  usually  the  best.  In 
some  cases  laxatives  are  required,  and  preferably  castor  oil.  This  may  be 
employed  when  there  is  constipation,  even  when  the  stools  contain  blood, 
especially  if  this  is  coagulated  and  altered.  Ice  may  be  given  in  some 
instances. 

Among  more  specific  medicaments  may  be  mentioned  dilute  sulphuric 
acid,  belladonna,  arsenic,  and  quinine.  It  is  better  to  leave  the  administra- 
tion of  iron  to  the  later  stages  of  the  disease,  or  subsequently  to  combat  the 
anaemia  following.  Turpentine  is  of  great  value  in  many  cases.  Ergot  in 
the  form  of  fluid  extract,  or  ergotin  hypodermically,'  is  of  great  use  in  some 
forms  of  purpura. 

Quinine  should  be  given  in  antiperiodic  doses  in  cases  where  malarial 
influence  is  suspected.  In  a  case  reported  by  a  French  writer,  purpura 
rheumatica  with  agonizing  colic  was  relieved,  after  the  vain  use  of  large 
doses  of  opiates,  by  a  full  dose  of  quinine. 

Locally,  sponging  with  cold  water,  astringents,  as  tannic  acid,  alum,  and 
vinegar,  with  local  applications  of  tincture  of  cinchona  and  tincture  of 
myrrh  or  of  rhatany  to  the  gums  when  required,  are  customary  forms  of 
treatment. 

'  Minich,  of  Philadelphia,  in  a  child  seven  years  of  age  suffering  from  severe  purpura 
hemorrhagica  gave  one  grain  of  Bonjean's  ergotin  hypodermically  every  four  hours  until 
three  doses  had  been  given,  with  excellent  result.. 
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ICHTHYOSIS. 


Synonymes. — Xeroderma,  Ichthyosis  vera,  Ichthyosis  congenita ;  Ger- 
man, Fischschuppenkrankheit ;  French,  Ichthyose. 

Definition. — Ichthyosis  is  a  disease  of  the  skin  marked  by  the  forma- 
tion of  white  masses  of  epidermis  which  peel  off  like  thin  paper,  or  of 
green,  brown,  or  black  masses  firmly  fixed  to  the  skin  and  separated  from 
one  another  by  deep  furrows  and  lines.  It  affects  usually  the  whole  integu- 
ment, is  congenital,  and  of  a  decidedly  chronic  character. 

History. — The  disease  has  been  frequently  mentioned  by  the  older 
writers.  Avicenna  first  described  it  under  the  head  of  Albarras  nigra. 
During  the  Middle  Ages  it  was  frequently  noticed  by  physicians,  and, 
owing  to  its  striking  appearance,  received  many  fanciful  names,  such  as 
leontiasis,  hystricismus,  etc.  A  celebrated  case,  Edward  Lambert,  born  in 
Ireland  in  1710,  suffered  from  the  disease  in  its  worst  form.  He  was  the 
father  of  a  family  all  of  whom  were  affected  by  ichthyosis.  This  patient 
with  two  of  his  sons  made  a  tour  through  England,  Germany,  and  France. 
He  was  described  by  Tilesius,  a  physician  of  Leipsic,  under  the  name  of 
Stachelschwein-Mensch  ("  porcupine-man"). 

Willan  was  the  first  author  who  gave  an  accurate  and  comprehensive 
description  of  ichthyosis.  Of  late  years,  owing  to  more  minute  micro- 
scopical investigation,  the  true  nature  of  the  disease  is  better  understood. 

Clinical  History. — I  shall  describe  the  disease  principally  as  it  appears 
in  children.  It  will,  however,  be  necessary  to  give  a  brief  account  of  its 
whole  course.  Although  ichthyosis  is  frequently  spoken  of  as  a  congenital 
disease,  it  is  never  found  in  children  at  birth,  and  does  not  usually  appear 
until  after  the  age  of  two  years.  The  writer  has  recently  seen  a  child 
suffering  from  ichthyosis  in  whom  the  disease  appeared  on  the  third  or 
fourth  day  after  birth.  It  first  develops  in  the  mildest  form,  which  has 
been  called  a  pityriasis,  then  it  increases  in  intensity  to  form  the  ichthyosis 
simplex,  and  in  some  cases  it  goes  on  to  the  most  aggravated  condition, 
the  ichthyosis  hystrix  or  cornea. 

For  purposes  of  description  the  disease  has  been  divided  into  two  varie- 

85 


86  HYPERTROPHIES   AND   ATROPHIES. 

ties, — ichthyosis  simplex  aud  ichthyosis  hystrix.  These,  however,  merge 
one  into  the  other,  and,  as  has  just  been  stated,  the  two  varieties  may  occur 
in  the  same  patient  at  different  periods  of  life. 

Ichthyosis  Simplex. — This  variety  has  also  been  described  under  the 
term  xeroderma.  In  it  there  is  a  defective  action  of  the  sebaceous  glands 
and  sweat-glands,  and  an  exfoliation  of  the  epidermis  in  the  form  of  branny 
scales.  In  a  more  pronounced  form  the  scales  may  be  small,  or  they  may 
assume  the  form  of  small  plates  which  are  separated  by  well-marked  lines. 
This  latter  condition  frequently  gives  the  appearance  of  a  fish-skin,  and  has 
given  rise  to  the  term  fish-skin  disease.  If  the  scales  are  not  removed  by 
frequent  bathing  or  some  emollient  application,  they  accumulate  and  form 
layers  of  considerable  thickness.  The  skin  may  then  present  a  grayish- 
white,  glistening  appearance,  or  it  may  be  yellow,  green,  or  brown  in  color. 
In  all  forms,  even  when  the  disease  is  slightly  developed,  the  skin  presents 
a  dull  dirty  surface,  as  if  it  had  not  been  washed  for  some  time. 

In  many  cases  of  xeroderma  the  epidermal  scales  accumulate  on  the 
edges  of  the  axillae  and  over  the  elbows  and  knees  in  polygonal  warty-like 
masses  which  are  separated  from  one  another  by  deep  fissures.  The  diseased 
condition  when  fully  developed  extends  over  the  whole  surface  of  the  body 
except  the  flexor  surfaces  of  the  joints,  the  genitals,  the  palms  of  the  hands, 
the  soles  of  the  feet,  and  the  face.  In  some  rare  cases,  however,  it  has  been 
found  over  some  of  these  excepted  parts  also.  The  parts  most  severely 
afiected  in  ichthyosis  simplex  are  the  lower  extremities,  except  the  feet. 

Ichthyosis  Hystrix. — This  is  a  more  severe  form  of  the  disease,  and  is 
often  found  in  its  greatest  intensity  in  localized  patches.  In  this  condition 
the  epidermis,  instead  of  exfoliating,  is  retained  in  the  form  of  thick  layers. 
This  retention  is  due  to  its  capability  of  being  longer  nourished.  In  time, 
however,  the  crust  or  layer  loosens  from  the  cerium  and  drops  off,  in  some 
cases  leaving  the  cerium  quite  bare,  and  in  others  leaving  it  still  covered  by 
a  more  or  less  thick  layer.  The  masses  of  epidermis  when  fully  developed 
either  present  large  wart-like  excrescences  separated  by  deep  fissures,  or 
occur  in  the  form  of  long  ridges  which  are  also  separated  by  fissures.  In 
different  patients  these  growths  appear  in  different  regions,  sometimes  on 
the  arms  alone,  and  sometimes  over  the  back.  Occasionally,  however,  they 
are  widely  diffused  over  the  body.  Often  the  wart-like  masses  are  more  or 
less  accumulated  and  form  the  porcupine  variety.  As  before  stated,  the 
disease  appears  in  childhood  at  about  the  second  year.  It  then  rapidly 
develops  into  that  particular  form  in  which  it  will  continue  throughout  the 
remainder  of  life.  The  usual  form  found  in  children  is  that  of  ichthyosis 
simplex.  Some  cases  of  the  most  severe  variety  have,  however,  been  re- 
ported. As  a  rule,  in  ichthyotic  patients  the  scalp  and  hair  are  dry,  and 
the  latter  very  brittle.  The  skin  of  the  hands  and  feet  is  wrinkled,  and 
there  is  marked  coldness  of  the  extremities.  In  a  few  cases  the  presence  of 
a  severe  form  of  some  one  of  the  exanthemata  has  effected  a  temporary  or 
permanent  cure  of  ichthyosis.     Hebra  mentions  the  case  of  a  girl  in  whom 
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a  severe  attack  of  measles  caused  the  disappearance  of  a  previously  existing 
ichthyosis  simplex,  and  another  in  whom  an  attack  of  variola  produced  a 
permanent  cure.  In  the  latter  case  pocks  occurred  only  on  parts  not  affected 
by  the  ichthyosis,  but  the  whole  epidermis  exfoliated  and  the  disease  never 
returned. 

The  affection  occurs  equally  in  males  and  females.  It  is  worse  in 
winter  than  in  summer.  It  is  not  unusual  to  find  that  ichthyotic  patients 
suffer  severely  from  asthma.     They,  as  a  rule,  perspire  slightly. 

Morbid  Anatomy. — Upon  examining  a  section  of  the  skin,  the  epi- 
dermal layer  is  seen  to  be  much  thickened,  and  to  be  made  up  of  cells 
bound  together  by  a  structureless  mass  which  is  not  found  in  the  normal 
epidermis.  The  discoloration  of  the  masses  is  due  to  the  incorporation  of 
fat  and  particles  of  dirt  which  adhere  to  the  diseased  surface.  The  corium 
is  thickened  and  infiltrated.  The  papillae  are  more  or  less  enlarged  from 
hypertrophy  of  connective  tissue  and  the  presence  of  exudation-corpuscles. 
A  chemical  analysis  of  the  ichthyotic  masses  has  revealed  some  interesting 
facts.  There  is  an  increased  quantity  of  lime  salts.  Marchand  has  found 
silicic  acid  in  considerable  quantity.  Schlossberger  has  found  silica  and 
oxide  of  iron. 

Etiology. — That  form  of  the  disease  which  comes  on  in  childhood  and 
gradually  develops  until  adult  life  and  then  remains  throughout  life  must 
be  looked  upon  as  a  congenital  disease.  The  diseased  condition  has  been 
born  with  the  individual. 

The  more  localized  form,  according  to  Hebra,  is  frequently  acquired. 
Evidence  of  the  hereditary  nature  of  ichthyosis  is  easily  found.  There  are, 
however,  cases  where  only  one  member  of  the  family  has  been  attacked, 
and  no  trace  of  hereditary  taint  discovered.  It  occurs  in  all  climates,  and 
in  all  circumstances  of  life.     Both  sexes  suffer  equally. 

Diagnosis. — The  peculiar  and  well-marked  character  of  the  skin, 
together  with  its  history  of  extreme  chronicity,  renders  the  diagnosis  of 
ichthyosis  a  comparatively  easy  matter.  The  thickening  of  the  skin,  the 
large  scales  with  well-marked  lines  separating  them,  the  wart-like  excres- 
cences or  ridges  separated  by  furrows  which  pass  deep  down  to  the  corium, 
are  very  characteristic  of  this  disease.  Then  its  chronic  and  congenital 
character  will  also  assist  in  making  a  diagnosis. 

Treatment. — Internal  treatment  is  of  little  avail.  Cod-liver  oil  has 
been  found  of  benefit  in  some  cases.  The  other  alterative  remedies — 
iodide  of  potassium,  arsenic,  etc. — are  of  no  use  whatever. 

For  the  mitigation  of  the  condition  of  those  affected  by  the  severe  form 
of  ichthyosis  we  must  depend  entirely  upon  local  treatment.  We  cannot 
hope  to  cure  the  affection,  but  we  can  in  many  cases  give  such  aid  as  to  make 
life  more  comfortable.  In  children  the  severe  form  does  not,  as  a  rule,  exist, 
and  the  treatment  is  therefore  not  so  necessary  as  in  adults. 

The  main  object  of  the  external  management  is  to  soften  and  get  rid  of 
the  epidermal  masses  and  at  the  same  time  to  make  the  skin  more  soft  and 
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pliable.     "Hebra  accomplished  this  by  rubbing  the  patient  twice  a  day 

with  soft  soap  for  from  six  to  twelve  days,  and  placing  him  naked  between 

blankets  till  the  epidermis  began  to  peel  off  in  large  lamellse.     Then  the 

patient  had  a  bath  daily  for  one  or  two  hours  or,  if  possible,  for  a  longer 

time,  and  anointed  the  skin  with  oil  or  an  emollient  salve.     By  this  plan 

we  can  cause  an  ichthyosis  to  disappear  to  a  great  extent;    but  after  a 

longer  or  a  shorter  time  the  epidermal  covering  will  be  reproduced  in  its 

former  thickness."     The  emollient  application  may  be  made  of  lanoline  or 

glycerin  mixed  with  two  or  three  parts  of  cold  cream.     Glycerin  may  be 

combined  with  oleate  of  bismuth.     The  author  has  found  equal  parts  of 

vaseline  and  glycerin  of  starch  of  very  great  use.     Duhring  recommends 

the  following  formula : 

R   Adipis  benzoati,  ^i; 

Glycerini,  rr\,xl ; 

TJng.  petrolei,  §ss. 

Sig.     Apply  daily  after  washing. 

There  is  no  remedy  which  will  prevent  the  return  of  the  epidermal 
masses.  The  local  treatment  must  therefore  be  repeated  as  often  as  it  is 
found  necessary. 

Prognosis. — Ichthyosis  is  an  incurable  disease.  As  a  rule,  however, 
the  patient's  health  is  not  otherwise  injured.  Nor  does  life  seem  to  be 
shortened  by  it.  The  functions  of  the  internal  organs  appear,  as  a  rule,  to 
be  unaffected  by  it. 


SCLERODERMA. 

Definition. — Scleroderma  is  a  chronic  affection  of  the  skin  marked  by 
a  localized  or  general,  more  or  less  diffuse,  indurated,  stiffened  or  hide- 
bound condition  of  the  skin.  It  is  usually  accompanied  by  pigmentation, 
and  the  patches  are  often  partially  ansesthetic. 

History. — This  disease  was  first  described  by  Alibert.  Recently  it  has 
received  a  good  deal  of  attention  from  several  authors. 

Clinical  History. — It  would  seem  to  occur  in  two  different  forms, — 
one  of  a  more  or  less  acute  character  which  may  last  for  a  few  months,  and 
another  of  a  very  chronic  nature.  The  latter  variety  is  the  most  frequent. 
In  the  acute  form  the  induration  is  very  diffuse.  It  generally  begins  in 
the  neck,  and  gradually  extends  down  over  the  trunk  and  extremities,  and 
upwards  over  the  face.  The  skin  does  not  change  much  in  color,  becoming 
in  some  cases  a  little  paler.  It  becomes  tense,  and  an  impression  of  marble 
is  given  on  touching  the  affected  parts.  When,  for  instance,  the  neck  and 
face  are  affected,  the  parts  become  rigid  as  if  the  intermuscular  spaces  had 
been  filled  with  a  dense,  hard,  wax-like  substance.  The  countenance  is 
immovable  and  looks  perfectly  smooth.  Often  the  mouth  is  so  fixed  that  it 
can  scarcely  be  opened.     Two  cases  of  this  form  have  come  under  the 
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author's  observation.  Both  had  suffered  from  pneumonia  previous  to  the 
onset  of  the  scleroderma,  and  both  were  girls  about  the  age  of  twenty. 
This  form  lasts  from  six  months  to  a  year,  when  the  induration  gradually 
passes  away,  leaving  the  skin  in  a  perfectly  healthy  condition.  The  chronic 
variety,  which  seems  to  be  by  far  the  most  frequent,  pursues  quite  a  different 
course.  It  begins  by  a  more  or  less  pi'onounced  induration,  diilfiise  in  char- 
acter, which  is  usually  first  noticed  about  the  neck,  but  may  appear  on  any 
part  of  the  body.  Often  the  induration  is  preceded  by  a  distinct  pigmenta- 
tion. Attention  is  sometimes  first  drawn  to  the  part  by  the  stiffness  expe- 
rienced by  the  patient,  and  sometimes  by  the  presence  of  slight  febrile  dis- 
turbance. The  disease  usually  spreads  slowly,  so  that  in  some  cases  after 
many  months  the  whole  body  may  become  affected.  When  fully  developed, 
the  skin  is  tense,  hard,  and  resisting.  It  is  more  or  less  darkly  pigmented, 
and  in  some  cases  is  partially  ansesthetic.  The  pigmentation  is  often  regu- 
larly distributed,  so  as  to  give  the  appearance  of  freckles.  The  integument 
seems  to  be  bound  down  tightly  to  the  subjacent  parts,  which  are  hard  and 
inelastic. 

The  temperature  of  the  indurated  patches  is  lowered,  as  shown  by  the 
surface  thermometer.  The  difference  between  it  and  that  of  the  normal 
skin  is  usually  from  one  to  one  and  a  half  degrees.  Generally  the  affected 
skin  is  dry,  indicating  a  cessation  of  the  function  of  both  sebaceous  glands 
and  sweat-glands.  This  is,  however,  not  always  the  case.  The  diseased  skin 
does  not  lose  much  if  any  of  its  vitality,  as  is  shown  by  the  course  which 
the  exanthemata  take  when  they  attack  a  scleroderma  patient.  Intense 
irritation  or  inflammation  will  produce  an  ulcer  more  readily  in  an  indurated 
than  in  a  healthy  part. 

In  some  cases  the  mucous  membranes  of  the  tongue,  gums,  and  mouth 
are  affected.  Sometimes  the  sclerosis  appears  in  bands  and  sometimes  in 
patches.  The  sense  of  taste  is  not  usually  affected.  In  scleroderma  there 
are  very  few  constitutional  symptoms.  Patients  generally  enjoy  fair  health, 
and  are  discomforted  only  by  the  condition  of  the  affected  parts.  The  inter- 
current affections,  such  as  tuberculosis,  etc.,  are  not  the  result  of  the  sclero- 
,  dermic  condition.  Rheumatic  and  neuralgic  pains  are  frequently  present. 
This  chronic  variety  may  terminate  in  either  of  two  ways.  In  some  cases, 
after  the  affection  has  lasted  months  or  years,  it  may  end  in  resolution,  the 
parts  resuming  their  normal  functions.  Such  cases  are  on  the  border-land 
between  the  acute  and  the  chronic  form.  Most  frequently,  however,  the 
indurated  patches  undergo  more  or  less  atrophy.  The  skin,  which  was 
previously  thick  and  hard,  may  now  become  thin  and  parchment-like.  At 
the  same  time  atrophy  of  the  subjacent  parts  may  take  place,  so  that  the 
whole  patch  may  become  firmly  attached  to  the  bony  parts  beneath.  The 
skin  loses  its  glossy  aspect,  and  becomes  brown  and  wrinkled.  Very  often 
the  disease  is  found  in  its  different  stages  in  the  same  individual.  It  is  in 
this  latter  condition  that  scleroderma  resembles  morphoea.  In  fact,  some  of 
the  atrophic  patches  seem  identical  with  morphcea. 
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Diagnosis. — lu  a  few  cases  it  is  extremely  difficult  to  distinguish  be- 
tween this  affection  and  morphoea.  In  the  majority,  however,  the  diagnosis 
is  easily  made.  Scleroderma  affects  larger  areas  and  is  more  diffused  than 
morphoea.     The  line  of  demarcation  is  not  so  plainly  marked. 

In  scleroderma,  also,  there  is  more  hardness  and  rigidity,  whereas  in 
morphoea  the  subjacent  parts  and  even  the  patch  itself  may  be  soft  and 
pliable. 

Morphoea  is  frequently  symmetrical  and  follows  the  course  of  nerve- 
trunks.     Scleroderma  is  unsymmetrical  and  more  diffuse. 

In  many  cases  scleroderma  comes  on  much  more  rapidly  than  morphoea. 

From  other  affections  of  the  skin  scleroderma  is  easily  diagnosed,  as  the 
signs  are  of  a  definite  and  positive  character. 

Etiology. — Scleroderma  occurs  more  frequently  in  females  than  in 
males.  According  to  Van  Harlingen's  statistics,  in  twenty-eight  cases 
twenty  were  females  and  eight  were  males.  It  may  occur  at  any  age.  As 
a  rule,  however,  children  are  seldom  affected  by  it.  In  a  large  number  of 
cases  rheumatism  has  preceded  or  accomj^anied  the  disease,  or  else  there 
has  been  a  family  history  of  rheumatism.  For  this  reason,  it  is  not  unusual 
to  find  organic  affection  of  the  heart  present  in  sclerodermic  subjects. 
Exposure  to  cold  and  shock  to  the  nervous  system  have  been  set  down  as 
causes. 

Treatment. — Cases  of  scleroderma  are  not  frequent  even  in  adults,  and 
no  well-defined  line  of  treatment  has  been  laid  down.  Tonics  and  altera- 
tives, such  as  potassium  iodide,  cod-liver  oil,  iron,  quinine,  and  strychnine, 
have  been  recommended.  Gentle  frictions  with  olive  oil  and  the  use  of  the 
galvanic  current  have  been  found  beneficial  in  some  cases.  The  main  object 
of  treatment  is  to  improve  the  general  health.  This  may  be  accomplished 
by  change  of  surroundings,  the  administration  of  remedies  to  improve  the 
condition  of  the  digestive  system,  and  the  use  of  plain,  easily-digested, 
strengthening  food. 

Prognosis. — Recovery  takes  place  in  a  certain  proportion  of  cases,  but 
in  many  the  condition  remains  throughout  life.  Patients  are  often  weak- 
ened by  contraction  and  deformity,  and  are  more  liable  to  be  carried  off  by. 
intercun'ent  diseases. 


SCLEREMA  I^EOl^ATOEUM. 

Synonymes. — Scleroma  neonatorum.  Scleroderma  neonatorum,  Algor 
progressivus ;  German,  Sclerem  der  Neugeboreneu,  Greisenhaftigkeit  der 
Kinder ;  French,  Algidite  progressive,  Decrepitude  infantile. 

Definition. — Sclerema  neonatorum  is  a  disease  which  attacks  children 
immediately  or  soon  after  birth,  and  is  distinguished  by  a  peculiar,  oedema- 
tous,  corpse-like  hardening  of  the  skin.  It  is  accompanied  by  steadily  pro- 
gressive weakness  of  the  constitution,  and  nearly  always  terminates  fatally. 
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History. — The  disease  was  first  fully  described  by  Choussier  in  the 
beginning  of  the  present  century.  It  was  afterwards  treated  of  by  Gilbert 
and  Alibert.  Full  accounts  of  the  affection  have  since  appeared  in  many 
text-books  on  diseases  of  children  as  well  as  in  works  on  dermatology. 

Clinical  History. — Sclerema  may  be  present  when  the  child  is  born,  or 
it  may  appear  shortly  afterwards.  Very  often  the  first  circumstance  which 
attracts  attention  is  the  unusual  coldness  of  the  extremities.  The  peculiar 
hardened  condition  appears  in  patches  on  the  legs  or  thighs,  and  then 
gradually  spreads  over  the  body.  The  indurated  parts  often  present  an 
intensely  red,  glossy  appearance,  often  a  livid-red  or  purplish,  and  some- 
times even  a  brownish  color.  Occasionally  intense  pallor  is  noticed.  The 
skin  seems  to  be  stretched  over  the  parts,  and  the  epidermis  has  a  very 
smooth  and  sometimes  a  fissured  appearance.  As  the  patches  increase  in 
size  they  unite,  so  as  to  produce  a  general  hardening  and  stiffening  of  the 
lower  extremities.  While  this  is  going  on,  the  child  exhibits  symptoms  of 
increasing  marasmus.  The  temperature  falls  two  or  three  degrees  each 
day.  The  parts  have  a  hard  resisting  feel,  but  at  the  same  time  they  pit  on 
pressure.  The  sensation  on  touching  them  is  similar  to  that  produced  by 
a  corpse  in  rigor  mortis.  The  disease  then  gradually  spreads  upwards, 
appearing  on  the  arms,  the  face,  and  the  greater  part  of  the  trunk.  The 
child  is  then  unable  to  move.  The  breathing  is  feeble  and  shallow,  and 
the  patient  sinks  in  two  or  three  days.  The  face  when  severely  affected 
presents  a  peculiar  appearance.  The  parts  are  hard  and  immobile.  The 
mouth  is  partly  closed,  and  the  lips  are  stiff.  The  wrinkles  and  furrows 
in  the  epidermis  give  the  appearance  of  an  old  person.  The  immobility  of 
the  lips  prevents  the  child  from  taking  nourishment,  a  circumstance  which 
increases  the  tendency  to  a  fatal  result.  This  takes  place  often  in  a  few 
days.  If  life  is  further  prolonged  to  two  or  three  weeks,  fatal  complica- 
tions, such  as  bronchitis,  pneumonia,  peritonitis,  are  apt  to  ensue.  In  a 
few  eases  there  is  a  temporary  improvement  in  the  condition,  during  which 
the  temperature  rises  and  some  lessening  in  the  size  of  the  patches  occurs. 
In  still  rarer  cases  gradual  and  complete  recovery  takes  place. 

Morbid  Anatomy. — The  indurated  portions  of  the  integument  do  not 
change  much  after  death  ;  even  the  color,  in  place  of  diminishing,  becomes 
often  more  intense.  When  cut  into,  a  yellowish  fluid  escapes,  causing  the 
part  to  become  softer.  A  dense  "  stearine-like"  deposit  is  found  in  the  sub- 
cutaneous areolar  tissue.  According  to  Kaposi,  there  is  no  marked  increase 
in  the  connective  tissue  of  the  part.  The  post-mortem  changes,  therefore, 
are  of  a  much  more  negative  character  than  one  might  expect  from  such  a 
pronounced  pathological  condition.  It  might  be  well  to  state  here  that 
Loschner  and  Jenks  have  found  in  some  cases  an  hypertrophied  condition 

of  the  corium. 

Etiology. — This  disease  is  frequently  found  in  premature  children.  It 
seems  to  occur  in  all  conditions  of  life,  a  circumstance  which  has  given  rise 
to  various  opinions  as  to  its  causation.     There  is  no  doubt,  however,  that 
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the  capillary  circulation  in  the  peripheral  parts  is  much  involved.  Whether 
this  is  a  primary  or  a  secondary  condition  has  not  been  well  established.  It 
is  also  a  matter  of  doubt  whether  the  peculiar  pathological  state  of  the 
internal  organs,  a  state  which  is  found  in  many  cases  and  which  is  frequently 
the  cause  of  a  fatal  issue,  is  primary  or  secondary  to  the  peripheral  condition. 
The  following  diseases  have  been  found  to  precede  sclerema,  and  may  have 
been  etiological  factors  in  producing  it, — viz.,  chronic  intestinal  catarrh, 
ulceration  of  the  mucous  membrane  of  the  intestine,  atelectasis  pulmonum, 
pleuro-pneumonia,  chronic  bronchial  catarrh,  malformation  of  the  heart, 
patency  of  the  foetal  orifices  of  the  heart  and  great  vessels,  meningeal 
apoplexy,  hydrocephalus,  etc. 

According  to  Kaposi,  an  hereditary  feeble  condition,  bad  nursing,  and 
bad  food  may  also  predispose  to  sclerema.  In  some  cases  the  disease  has 
been  arrested  by  an  improved  hygienic  treatment  of  the  child.  Syphilis 
also  appears  sometimes  to  cause  the  disease.  It  has  frequently  been  found 
in  syphilitic  children. 

Pathology. — As  the  cause  is  a  matter  of  uncertainty,  the  pathology 
is  also  obscure.  It  is  probable  that  through  the  vaso-motor  system  the 
capillaries  are  first  involved,  and  the  other  morbid  conditions  follow  as  a 
result. 

Diagnosis. — The  marked  character  of  the  lesion  renders  the  diagnosis 
a  comparatively  easy  matter.  The  hardened  and  oedematous  condition  of 
the  skin,  the  peculiar  color,  and  the  singular  corpse-like  feel  are  found  only 
in  this  disease.  Then,  in  addition,  the  cold  extremities,  the  poor  circulation, 
and  the  feeble  breathing  are  all  marked  features  of  this  aifection.  The 
only  disease  at  all  resembling  it  is  the  scleroderma  of  adults,  and  this  runs 
an  entirely  different  course. 

Prognosis. — These  cases  nearly  always  terminate  fatally  after  a  few 
days'  illness.  They  may,  however,  last  two  or  three  weeks.  A  few  cases 
have  been  known  to  recover. 

Treatment. — The  principal  object  in  treatment  is  to  improve  the  gen- 
eral health.  This  is  best  accomplished  by  improving  as  much  as  possible 
the  surrounding  hygienic  conditions.  If  the  child  is  not  nursing,  or  if  the 
milk  does  not  agree  with  it,  a  healthy  wet-nurse  should  be  procured.  The 
circulation  should  be  stimulated  by  gentle  cutaneous  frictions,  together  with 
the  application  of  external  warmth.  If  intestinal  inflammation  be  present, 
measures  should  be  taken  to  remove  it.  When  these  efforts  are  persevered 
in,  a  successful  issue  occasionally  follows. 

Antisyphilitic  remedies  should  be  employed  if  there  is  any  taint  of 
syphilis  present. 
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ELEPHANTIASIS. 


Synonymes. — Barbadoes  leg,  Bucnemia  tropica,  Pachydermia  spar- 
gosis,  Elephantiasis  Arabum. 

Definition. — Elephantiasis  is  a  chronic  hypertrophic  disease  of  the  skin, 
which  usually  attacks  the  inferior  extremities,  but  may  also  aifect  the  penis 
and  scrotum  in  the  male  and  the  labia  in  the  female.  It  commences  in  the 
connective  tissue  and  spreads  from  it  to  surrounding  structures.  It  is 
accompanied  by  subacute  and  recurrent  inflammations  of  the  blood-vessels 
and  the  lymphatic  ducts,  as  well  as  of  the  neighboring  glands. 

The  disease  is  found  in  all  parts  of  the  world,  but  most  frequently  in 
tropical  regions. 

Clinical  History. — Whether  the  leg  or  scrotum  is  attacked,  the  disease 
is  ushered  in  by  an  erysipelatous  inflammation  of  the  part,  accompanied  by 
fever.  The  parts  are  swollen,  red,  and  tender,  and  when  the  inflammation 
subsides  there  remains  a  permanent  enlargement  of  the  part.  Frequently, 
after  the  disease  has  existed  for  some  time,  abscesses  result  from  the  re- 
current inflammation.  From  these  pus  continues  to  ooze  after  the  active 
process  subsides.  The  outlets  of  pus  are  frequently  marked  by  wart-like  ex- 
crescences, which  form  one  of  the  marked  signs  of  the  disease.  As  a  result 
of  these  frequent  attacks,  the  parts  become  enormously  hypertrophied.  The 
weight  of  the  leg  or  scrotum  may  be  so  great  as  to  interfere  with  walking. 

Elephantiasis  does  not  occur  until  after  puberty;  hence  any  more 
lengthened  description  would  be  out  of  place  here.  The  brief  account  given 
will,  however,  serve  to  introduce  a  subject  which  is  of  considerable  interest 
in  connection  with  the  diseases  of  children. 

Hebra,  in  his  manual,  calls  attention  to  a  third  form  of  elephantiasis 
which  he  terms,  after  Virchow  and  Hecker,  elephantiasis  teleangiectodes  or 
lymphangiectodes.  Some  authors,  perhaps  correctly,  treat  of  this  affection 
as  a  new  growth,  and  separate  it  entirely  from  elephantiasis.  It,  however, 
resembles  the  latter  disease  sufficiently  to  be  classed  along  with  it. 

This  condition  is  always  congenital,  and  has  been  described  under  vari- 
ous names.     Dr.  Busey,  of  Washington,  has  recorded  a  number  of  cases. 

It  sometimes  remains  during  life  in  the  same  state  as  at  birth,  but  often 
it  develops  so  as  to  produce  great  deformity.  In  two  cases  which  I  had  the 
opportunity  of  observing,  the  disease  began  in  the  leg.  The  affected  limb 
became  larger  and  longer  than  the  sound  one,  and  presented  in  places  a 
rough  nodular  surface,  produced  by  the  presence  of  soft  round  tumors. 
These  were  of  smooth  surface,  and  made  up  principally  of  enlarged  vessels. 
There  was  also  an  hypertrophy  of  all  the  connective  tissues.  Even  the 
bones  on  the  affected  side  were  longer  and  thicker  than  on  the  other. 

The  skin  is  also  hypertrophied,  and  exists  sometimes  in  immense  loose 
folds.  This  general  hypertrophic  condition  gives  the  leg  an  appearance  very 
similar  to  that  of  elephantiasis  Arabum.     In  many  cases,  owing  to  hyper- 
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trophy  of  the  papillae,  the  skin  has  a  soft  velvety  feel,  and  presents  a 
roughened  appearance  somewhat  similar  to  that  of  the  normal  integument 
when  viewed  under  a  magnif^dng-glass.  In  some  cases  the  color  is  normal, 
but  there  is  often  deep  pigmentation,  as  in  true  elephantiasis,  and  for  this 
reason  it  is  described  by  Hebra  as  a  variety  of  that  disease. 

Elephantiasis  telangiectodes  may  appear  in  any  part  of  the  body,  and 
some  rare  cases  have  been  reported  in  which  the  whole  surface  was  affected. 

Pathology. — It  is  probable  that  a  dilatation  of  the  lymphatics,  and  in 
some  cases  of  the  blood-vessels,  is  the  first  abnormal  condition  present. 
Hypertrophy  of  the  subcutaneous  connective  tissue  and  of  the  corium  fol- 
lows. The  enlargement  of  the  papillae  produces  a  peculiar  soft  sponge-like 
condition  which  is  often  found. 

Treatment. — The  treatment  of  the  affection  is  altogether  surgical.  In 
some  cases,  where  the  disease  is  localized,  it  is  often  possible  to  remove 
the  enlarged  vessels  by  the  electro-cautery  and  thus  prevent  the  spread  of 
the  disease.  It  may  also  be  removed  sometimes  after  the  hypertrophy  has 
become  quite  extensive. 

Patients  who  suffer  from  congenital  elephantiasis  in  whom  a  limb  is 
affected  throughout  cannot  be  benefited  by  surgical  treatment,  unless  it  is 
thought  desirable  to  amputate  the  diseased  member. 

Prognosis. — Many  of  these  cases  pursue  an  unfavorable  course.  There 
is  in  the  majority  deformity  more  or  less  pronounced.  Very  often  this 
deformity  prevents  the  natural  movements  of  the  limb  and  becomes  bur- 
densome to  the  patient.  When  such  diseases  as  erysipelous  eczema  or  other 
acute  inflammations  attack  the  limb,  they  run  a  very  unfavorable  course. 
Gangrene  sometimes  results  from  the  low  vitality  and  from  the  occlusion 
of  a  leading  blood-vessel. 


MORPHCEA. 


Much  difference  of  opinion  has  been  expressed  by  dermatologists  as  to 
the  relation  which  this  disease  bears  to  scleroderma  adultorum.  It  has  been 
demonstrated  that  cases  of  difPused  scleroderma  have  also  exhibited  patches 
of  morphcea;  but  a  number  of  cases  of  the  latter  affection  have  been 
observed  in  which  the  diffused  hardening  was  not  present.  It  is  better, 
then,  to  consider  it  as  a  distinct  form  of  disease. 

Morphcea  manifests  itself  in  the  form  of  patches,  which  may  be  round, 
oval,  or  elongated.  In  its  early  development  the  patch  presents  a  whitish 
or  grayish-white  appearance,  is  somewhat  harder  than  the  surrounding  skin, 
and  is  frequently  a  little  depressed.  Sometimes  there  is  no  perceptible 
degree  of  hardness,  and  sometimes  it  has  a  tough,  leathery  feel.  At  first, 
and  for  some  months  after  its  commencement,  the  patch  presents  a  smooth, 
shming  surface.  It  then  frequently  becomes  wrinkled,  having  more  the 
appearance  of  parchment. 
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The  lesions  may  appear  on  any  part  of  the  body,  but  are  found  most 
frequently  on  the  extremities  and  on  the  face,  neck,  and  chest.  They  are 
occasionally  found  along  the  course  of  nerves.  There  are  usually  few  sub- 
jective symptoms,  and,  were  it  not  for  the  deformity  sometimes  produced, 
the  disease  would  be  of  little  moment.  Itching  and  even  pain  have  been 
present  in  some  cases.  The  patches  are  often  found  quite  anesthetic,  so 
that  the  skin  may  be  pierced  by  a  pin  without  pain. 

The  patches  vary  both  in  size  and  in  shape.  On  the  same  patient  some 
occur  not  larger  than  a  large  pin-head,  and  others,  again,  as  large  as  the  palm 
of  the  hand.     Occasionally  they  assume  a  narrow  linear  appearance. 

The  course  pursued  also  varies  much.  The  patches  often  remain  station- 
ary for  months,  when  they  quite  disappear,  leaving  the  skin  in  a  healthy 
condition.  They  may  run  a  comparatively  short  course  and  disappear,  only 
to  reappear  in  other  parts  of  the  body.  In  other  cases,  again,  they  remain, 
producing  a  permanent  deformity.  If  the  disease  occur  in  the  neighbor- 
hood of  a  joint,  it  will  make  it  stiff  and  useless,  and  when  on  the  face  it 
may  also  produce  marked  disfigurement. 

The  disease  has  a  general  tendency  to  recover,  notwithstanding  its  usual 
chronic  course. 

Morbid  Anatomy. — Crocker,  who  has  made  a  careful  microscopical 
examination  of  sections  of  affected  skin,  gave  the  following  description  : 
disintegration  of  the  deep  layers  of  the  epidermis,  atrophy  of  the  papillie, 
and  infiltration  of  cells  around  the  sebaceous  glands,  hair-follicles,  and 
vessels;  in  its  later  stages  these  cells  become  developed  into  connective 
tissue,  and  atrophy  of  the  glands,  follicles,  and  vessels  speedily  follows. 
Thrombosis  of  the  superficial  plexus  of  vessels  has  also  been  noticed. 

There  is  evidently  an  intimate  connection  between  the  nervous  system 
and  the  development  of  morphoea.  The  latter  is  frequently  found  along  the 
course  of  nerves,  and  the  disease  is  often  found  in  those  who  suffer  from 
trophic  nerve-lesions,  such  as  alopecia  areata  and  canities. 

The  disease  is  identical  with  that  described  by  Addison  under  the  head 
of  true  keloid  and  by  Dr.  Tagge  as  Addison's  keloid.  Its  nervous  origin 
is  supported  by  Wilson,  Hutchinson,  Crocker,  and  Duhring. 

Diagnosis. — Morphoea  differs  from  the  diffused  scleroderma  adultorum 
in  many  points.  It  is  more  circumscribed,  and  the  lesions  are  of  a  deeper 
character  and  are  followed  by  cicatrization  and  contraction.  In  scleroderma 
the  hardness  is  more  general  and  the  lesions  are  not  so  likely  to  form  cicatrices. 
The  latter,  again,  often  runs  a  comparatively  short  course, — that  is,  not  longer 
than  two  or  three  months.  This  never  occurs  in  morphoea.  Morphoea  also 
resembles  the  white  patches  found  in  macular  leprosy.  This  i-esemblance 
is  so  close  that  Erasmus  Wilson  considered  morphoea  to  be  a  symptom  of 
leprosy  which  still  lingered  in  the  Anglo-Saxon  race.  No  doubt  in  both 
cases  the  lesions  are  the  result  of  nerve-affection ;  but  in  leprosy  the  nerve- 
infiltration  is  produced  by  the  bacillus  leprae,  whereas  the  nature  of  the 
lesion  in  morphoea  has  hot  yet  been  discovered.     There  is  no  difficulty, 
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however,  in  distinguishing  between  a  case  of  morphcea  and  one  of  leprosy, 
as  in  the  latter  other  symptoms  of  the  disease  will  present  themselves. 
A  more  difficult  diagnosis  to  make  is  that  between  morphcea  and  vitiligo. 
In  the  latter  the  pigmentary  layer  alone  is  affected,  and  the  texture  of  the 
skin  is  quite  normal.     There  is  also  no  anaesthesia  present. 

Etiology. — Morphcea  may  occur  at  any  age,  and  is  frequently  found 
in  children.  It  occurs  more  frequently  in  females  than  in  males.  The 
strong  and  robust  suffer  equally  with  the  weak  and  debilitated. 

Prognosis. — The  chronic  character  of  the  affection  has  been  already 
dwelt  upon.  In  the  most  severe  cases  the  prognosis  is  not  entirely  hopeless, 
as  in  some  improvement,  partial  or  complete,  takes  place  after  a  consider- 
able length  of  time.  In  mild  cases  a  more  rapid  change  is  noticed  in  the 
diseased  patches. 

Treatment. — As  this  is  essentially  a  nervous  affection,  our  efforts  should 
be  directed  towards  the  improvement  of  the  general  health  of  the  patient, 
and  more  particularly  to  that  of  the  nervous  system.  Such  remedies  as 
cod-liver  oil,  iron,  and  arsenic  have  been  found  of  value.  The  latter,  in 
order  to  be  of  service,  must  be  given  in  moderate  doses  for  months.  The 
use  of  the  galvanic  current  when  persistently  applied  is  sometimes  of  benefit. 
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By   henry    W.    STELWAGON,  M.D} 


LENTIGO. 


Lentigo,  or  freckle,  consists  of  a  localized  increase  of  pigment-matter  in 
the  skin,  appearing  as  pin-head-  to  pea-sized,  rounded  or  irregularly-shaped, 
yellowish-brown  to  dark-brown  spots,  occurring  most  frequently  upon  the 
face,  neck,  and  backs  of  the  hands.  They  may  appear,  however,  upon 
other  parts  of  the  body.  They  are  usually  discrete,  but  occasionally  may 
be  so  numerous  as  to  form  close  aggregations.  Exposure  to  the  sun  deepens 
their  color,  and  they  are,  therefore,  most  conspicuous  in  summer,  fading  to 
a  great  extent  or  even  disappearing  in  the  winter  season.  Individuals  of 
fair  complexion,  and  especially  those  having  red  hair,  are  most  commonly 
the  subjects  of  these  blemishes,  although  dark-skinned  persons  are  not 
exempt.  Freckles  are  not  congenital,  but  first  appear  about  the  sixth  or 
eighth  year,  and  last  usually  till  after  middle  age  or  throughout  life. 
Anatomically  the  affection  consists  of  a  localized  increase  of  the  pigment 
normally  found  in  the  skin. 

Freckles  may  be  removed  by  appropriate  external  applications,  but  a 
return  to  the  same  condition  is  almost  invariable.  Treatment  is  purely 
local,  and  consists  in  the  application  of  such  remedies  as  will  tend  to  remove 
or  destroy  the  pigment-containing  cells  of  the  epidermis.  Corrosive  subli- 
mate, in  the  form  of  a  lotion  of  the  strength  of  one-half  to  five  grains  to 
the  ounce,  applied  once  or  twice  daily,  is  one  of  the  most  efficient.  Another 
excellent  remedy  is  lactic  acid :  this  is  applied  to  the  spots,  diluted  with 
one  to  several  parts  of  water.  Tincture  of  iodine  and  acetic  acid  may  also 
be  applied  with  more  or  less  benefit.  Ointments  may  likewise  be  employed, 
such  as  one  containing  thirty  to  sixty  grains  of  ammoniated  mercury  to  the 
ounce.     An  ointment  containing  one-half  to  one  drachm  each  of  the  sub- 

>  I  am  indebted  to  Dr.  Milton  B.  Hartzell,  assistant  in  the  Skin  Dispensary  of  the 
Hospital  of  the  University  of  Pennsylvania,  for  material  aid  in  the  preparation  of  the 
various  articles  appearing  under  my  name  in  this  work. 
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nitrate  of  bismuth  and  ammoniated  mercury  is  highly  recommended  by 
Neumaim.  In  young  children  and  those  with  sensitive  skins,  care  should 
be  taken  that  the  preparation  employed  is  not  too  strong. 


K^YUS  PIGMENTOSUS. 

Nsevus  pigmentosus,  commonly  known  as  mole,  consists  of  a  circum- 
scribed increase  in  the  pigment  of  the  skin,  usually  associated  with  hyper- 
trophy of  other  portions  of  the  integument.  When  the  nsevus  is  smooth 
and  flat,  consisting  essentially  of  augmented  pigmentation  alone,  it  is  desig- 
nated nsevus  spilus ;  if,  in  addition,  it  is  the  seat  of  an  abnormal  growth 
of  hair,  it  is  termed  nsevus  pilosus ;  and  when  to  the  excessive  pigmentation 
there  is  added  an  increase  in  the  size  of  the  papillae  of  the  corium,  causing 
the  surface  to  present  a  furrowed  or  uneven  surface,  there  results  the  variety 
known  as  nsevus  verrucosus ;  if  the  connective-tissue  hypertrophy  is  exces- 
sive, it  is  designated  ntevus  lipomatodes. 

Pigmented  nsevi  vary  greatly  as  to  shape  and  size,  being  usually,  how- 
ever, circular  or  oval,  and  varying  in  dimension  from  a  pea  to  a  bean, 
although  they  may  reach  or  exceed  the  size  of  the  palm.  They  may  occur 
upon  any  portion  of  the  body,  singly  or  in  numbers,  but  are  somewhat  more 
frequent  upon  the  back,  face,  and  neck.  They  vary  in  color  from  a  light  to 
dark  brown  or  black,  and  the  hair  usually  found  growing  upon  them  may 
be  either  colorless,  very  fine,  and  short,  or  deeply  pigmented,  coarse,  and 
of  considerable  length.  They  are  usually  congenital,  but  the  smooth  non- 
hairy  moles  may  be  acquired ;  the  hairy  and  verrucous  varieties  are,  on  the 
contrary,  almost  invariably  born  with  the  individual.  As  a  rule,  ntevi  are 
permanent.  Microscopical  examination  shows  a  marked  increase  in  the 
pigment  in  the  lowest  layers  of  the  rete  mucosum,  as  well  as  more  or  less 
pigmentation  in  the  corium  usually  following  the  course  of  the  blood-ves- 
sels. In  the  verrucous  variety  the  papillae  are  greatly  hypertrophied,  in 
addition  to  the  increased  pigmentation. 

Treatment,  when  demanded,  consists  in  removal,  either  by  the  knife, 
by  caustics,  or  by  electrolysis.  This  last  is,  in  the  milder  varieties  at  least, 
perhaps  the  best  method,  as  it  is  less  likely  to  be  followed  by  disfiguring 
cicatrices.  In  nsevus  pilosus  the  removal  of  the  hair  by  electrolysis  is 
frequently  followed  by  a  decided  diminution  of  the  pigmentation. 


ALBmiSMUS. 

The  term  albinismus  is  employed  to  designate  the  condition  character- 
ized by  the  congenital  absence,  either  partial  or  complete,  of  the  pigment 
normally  present  in  the  skin,  hair,  and  eyes.     The  individuals  in  whom 
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this  absence  of  pigment  is  complete  have  received  the  name  of  albinos. 
In  such  the  skin  is  white,  the  hair  very  fine,  soft,  and  white  or  whitish- 
yellow  in  color,  the  irides  are  colorless  or  light  blue,  and  the  pupils,  owing 
to  absence  of  pigment  in  the  choroid,  are  red.  The  absence  of  pigment  in 
the  eyes  gives  rise  to  photophobia  and  nystagmus.  Albinos  are  commonly 
of  feeble  constitution  and  are  apt  to  exhibit  imperfect  mental  development : 
to  this  statement,  however,  there  are  exceptions. 

Partial  albinismus  is  met  with  most  frequently  in  the  colored  race,  but 
in  exceptional  instances  occurs  also  in  Caucasians.  In  this  form  of  the 
affection  the  pigment  is  absent  in  one  or  several  variously-sized  patches. 
The  hair  growing  in  these  areas  is  likewise  colorless.  The  patches,  as  a 
rule,  undergo  no  change,  but  in  occasional  cases  continue  to  increase  in  size 
until  a  great  part  of  the  integument  is  involved.  In  rare  instances  restora- 
tion of  pigment  has  been  observed. 

The  functions  of  the  skin  are  performed  in  a  perfectly  normal  manner, 
and  microscopical  examination  shows  no  departure  from  normal  structure 
save  the  complete  absence  of  pigment.  Little  is  known  of  the  causes  pro- 
ducing this  anomaly  beyond  the  single  fact  that  heredity  frequently,  but  not 
invariably,  plays  an  important  part  in  its  production.  The  condition  is 
without  remedy. 


AI.OPEOIA  AEEATA. 

Definition. — Alopecia  areata,  also  known  as  alopecia  circumscripta,  area 
Celsi,  and  tinea  decalvans,  is  an  affection  of  the  hairy  system,  in  which  there 
occur  one  or  more  circumscribed,  round  or  oval  patches  of  complete  bald- 
ness, unattended  by  any  marked  alteration  in  the  skin. 

Symptoms  and  Clinical  History. — The  scalp  is  the  region  most  fre- 
quently affected.  The  disease  may  begin  suddenly,  without  premonitory 
symptoms,  a  patch  being  formed  in  a  few  hours  ;  or,  as  is  more  usually  the 
case,  several  days  or  weeks  may  elapse  before  the  bald  area  is  sufficiently 
large  to  become  noticeable.  The  patches  continue  to  extend  peripherally 
for  a  variable  period,  and  then  remain  stationary,  or  several  may  gradually 
coalesce  and  form  a  large,  irregular  area  involving  the  greater  portion  of  the 
scalp.  The  skin  in  the  affected  regions  is  smooth,  faintly  pink  or  milky 
white,  and  at  first  presents  no  departure  from  the  normal.  Sooner  or  later, 
however,  the  follicles  become  less  prominent,  and  slight  atrophy  occurs,  the 
bald  plaque  being  slightly  depressed  below  the  level  of  the  surrounding 
healthy  skin.  After  the  lapse  of  a  variable  period,  the  patches  cease  to 
extend,  the  hairs  at  the  margin  of  the  bald  areas  being  firmly  fixed  in  the 
follicles. 

In  the  beginning  of  the  malady,  and  for  some  weeks,  the  skin  of  the 
affected  area  is  perfectly  smooth,  entirely  devoid  of  hair,  presenting  an 
ivory-like  appearance ;  but  after  a  time  a  fine  colorless  lanugo,  or  down, 
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usually  shows  itself,  which  may  continue  to  grow  until  it  attains  a  consider- 
able length  and  then  drops  out ;  or  it  may  remain,  become  coarser  and  pig- 
mented, and  the  patch  resume  its  normal  condition.  Not  infrequently, 
however,  after  growing  for  a  time  the  ueAV  hair  again  falls  out,  and  this 
may  happen  several  times  before  the  termination  of  the  disease,  months  or 
even  years  elapsing  before  a  definite  cure  takes  place.  Occasionally  the 
new  growth  of  hair  may  be  white  and  remain  so ;  as  a  rule,  however,  it 
finally  resumes  its  normal  coloration. 

In  the  large  majority  of  cases  the  disease  is  limited  to  the  scalp ;  but 
it  may  invade  other  portions  of  the  body.  The  eyebrows  and  the  lashes 
may  be  affected,  and  in  rare  instances  every  hair  of  the  whole  integument 
may  be  involved.  Subjective  symptoms  are  rarely  present ;  but  occasion- 
ally its  appearance  is  preceded  by  severe  headache,  itching  or  burning  of 
the  scalp,  or  other  manifestations  of  disturbed  innervation.  Neither  sex, 
age,  nor  hygienic  surroundings  seem  to  exert  any  appreciable  influence 
upon  its  occurrence.  It  is,  however,  probably  most  common  between  the 
ages  of  ten  and  forty.  Microscopic  examination  of  the  skin  of  the  diseased 
areas  shows  little  or  no  alteration  in  its  structure. 

The  etiology  is  exceedingly  obscure.  There  are  two  theories  as  to  its 
causation :  one  of  these  regards  it  as  of  a  parasitic  nature  and  therefore 
possessing  contagious  properties,  and  the  other  considers  it  to  be  of  tropho- 
neurotic origin. 

Diagnosis. — The  only  disease  for  which  it  may  be  mistaken  is  tinea 
tonsurans,  but,  with  moderate  care  in  the  examination  of  the  diseased  parts, 
an  error  can  scarcely  occur :  the  plaques  of  alopecia  areata  are  smooth, 
entirely  devoid  of  hair,  and  free  from  scales ;  while  those  of  tinea  show 
numerous  broken  hairs  and  stumps,  desquamation,  and  symptoms  of  in- 
flammation.    In  doubtful  cases  recourse  should  be  had  to  the  microscope. 

Prognosis  and  Treatment. — The  prognosis  in  children  and  young 
adults  is  almost  invariably  favorable,  permanent  loss  of  hair  being  ex- 
ceedingly unconuuon.  The  uncertain  duration,  however,  must  be  borne  in 
mind ;  months  and  in  some  instances  several  years  may  elapse  before  com- 
plete restoration  of  the  hair  takes  place.  Moreover,  the  possibility  of 
relapses  should  not  be  forgotten. 

Treatment  should  be  both  local  and  constitutional.  Internally  arsenic 
is  perhaps  the  most  valuable  remedy,  while  quinine,  cod-liver  oil,  and  ferru- 
ginous tonics  may  in  suitable  cases  often  be  administered  with  benefit. 
Locally  such  applications  as  will  exert  a  stimulating  effect  are  to  be  used. 
Ointments  of  tar  or  sulphur,  of  varying  strength,  may  be  applied  for  this 
purpose.  The  various  mercurial  ointments  are  also  valuable.  The  tar  oils, 
either  pure  or  with  alcohol,  may  also  be  used.  Stimulating  lotions,  contain- 
ing varying  proportions,  alone  or  in  combination,  of  tincture  of  capsicum, 
tincture  of  cantharides,  aqua  ammonise,  and  oil  of  turpentine,  are  also 
valuable.  Frequent  blistering  of  the  bald  patches  is  advisable  in  obstinate 
cases,  and  is  often  of  great  service  in  hastening  the  growth  of  the  hair. 
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Robinson  extols  highly  the  cautious  use  of  an  ointment  of  chrysarobin, 
twenty  to  forty  grains  to  the  ounce.  Gah-auization  or  faradization  of  the 
aifected  parts  may  be  employed,  and  not  infrequently  Mdtli  beneficial  effect. 

The  strength  of  the  application  will  depend  upon  circumstances,  a  mild 
degree  of  irritation  being  desirable.  Ointments  and  oils,  if  used,  should 
be  thoroughly  nibbed  in,  the  friction  employed  being  not  without  value. 
Watery  or  alcoholic  lotions  are  usually  to  be  dabbed  on,  several  times  over 
at  each  application. 

For  a  successful  result  in  alopecia  areata,  persistent  treatment  is  almost 
invariably  demanded. 


DISEASES  OF  THE  TRAILS. 

The  nails  may  be  increased  in  number,  double  nails  occurring  upon 
a  finger  or  a  toe ;  or  they  may  be  augmented  in  bulk.  Rarely  they  are  found 
in  abnormal  situations. 

As  the  result  of  a  deviation  from  the  normal  direction  of  growth,  the 
nail  may  press  upon  the  surrounding  tissues,  producing  varying  degrees  of 
inflammation, — paronychia. 

The  matrix  of  the  nail  may  become  inflamed  as  the  result  of  a  pre- 
ceding eczema  or  psoriasis,  or  it  may  be  a  manifestation  of  syphilis.  In 
this  affection,  known  as  onychia,  the  tissues  about  the  root  of  one  or  more 
nails  become  red,  swollen,  and  23ainful,  ajid  suppuration  may  occur  beneath 
the  nails,  which  are  thus  loosened  and  finally  cast  off.  In  the  non-syphi- 
litic variety  resolution  may  occur  before  the  formation  of  pus,  and  the  nails 
be  preserved. 

Treatment  must  be  directed  against  the  cause.  In  paronj^chia  the  nail 
should  be  fi'equently  trimmed  and  a  pledget  of  lint  or  cotton  be  interposed 
between  the  edge  of  the  nail  and  the  soft  parts  adjoining.  Astringent  pow- 
ders or  lotions  may  often  be  employed  with  advantage. 

Hypertrophy  of  the  nail,  or  onychauxis,  may  be  either  congenital 
or  acquired.  In  the  latter  instance  it  is  usually  the  result  of  the  extension 
to  the  matrix  of  such  cutaneous  diseases  as  psoriasis  or  eczema,  or  is  pro- 
duced by  constitutional  maladies,  such  as  syphilis.  The  hypertrophy  may 
take  place  in  one  or  all  directions,  and  this  increase  may  be,  and  often  is, 
accompanied  by  changes  in  shape,  color,  and  direction  of  growth.  One  or 
all  of  the  nails  may  share  in  the  process. 

Treatment  consists  in  the  removal  of  the  redundant  nail-tissue  by  means 
of  the  knife  or  scissors,  and,  when  dependent  upon  eczema  or  psoriasis,  the 
employment  of  remedies  suitable  to  these  latter  diseases.  When  it  is  the 
result  of  constitutional  syphilis,  the  medication  apj^ropriate  to  this  disease 
should  be  prescribed. 
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Atrophy  of  the  nails,  or  onychatrophia,  may  be  either  congenital 
or  acquired ;  most  frequently  it  exists  as  the  result  of  some  local  or  consti- 
tutional disease.  The  nails  are  soft,  thin  and  brittle,  splitting  easily,  and 
are  often  opaque  and  lustreless.  This  condition  may  result  from  trauma,  or 
be  produced  by  certain  cutaneous  diseases,  notably  eczema  and  psoriasis,  or 
follow  injuries  or  diseases  of  the  nerves.  Syphilis  and  chronic  wasting 
constitutional  diseases  may  also  interfere  with  the  normal  production  of  the 
nail-substance,  producing  varying  degrees  of  atrophy.  The  fungi  of  the 
various  mycoses  of  the  skin  may  at  times  invade  these  structures  and  lead 
to  more  or  less  complete  disintegration, — onychomycosis. 

Treatment  of  atrophy  of  the  nails  will  depend  upon  the  cause.  When 
it  is  due  to  eczema  or  psoriasis,  appropriate  constitutional  and  local  reme- 
dies should  be  prescribed.  If  it  is  the  result  of  syphilis,  mercury  and 
potassium  iodide  are  to  be  advised.  In  onychomycosis,  an  exceedingly 
obstinate  aiFection,  the  nails  should  be  kept  closely  cut  and  pared,  and  a 
one-  to  five-grain  solution  of  corrosive  sublimate  applied  several  times  a 
day.  A  lotion  of  hyposulphite  of  sodium,  a  drachm  to  the  ounce,  is  also 
a  valuable  and  safe  application. 


N^VDS,  OR  BIRTH-MARK. 

By  lewis   S.  PILCHEE,  M.D. 


Under  the  term  nsevns  are  included  all  congenital  markings  of  the 
skin,  both  those  which  are  visible  at  birth  and  those  which  make  their 
appearance  soon  after  birth.  They  may  be  due  to  simple  excess  of  pig- 
ment (macula,  nsevus  spilus,  nsevus  pigmentosus),  or  to  circumscribed  hyper- 
trophy of  all  the  dermoid  elements  (mole,  nsevus  verrucosus,  nsevus  pilosus), 
or  to  vascular  dilatations  of  varying  degree  and  extent  (port-wine  stain, 
spider-mark,  fire-mark,  nsevus  vasculosus,  angioma,  caveruoma).  An  exten- 
sive birth-mark  may  unite  in  itself  all  these  characteristics. 

Birth-marks  are  extremely  common  :  children  without  blemish  of  some 
kind  are  the  exception.  In  their  simplest  form  of  small  pigmented  spots, 
or  of  minute  capillary  dilatations,  they  may  escape  notice  altogether.  Tem- 
porary birth-marks  in  the  form  of  quite  extended  bright-red  patches  may 
often  be  noticed,  especially  upon  the  forehead,  the  eyelids,  the  nose,  the 
scalp,  or  the  nape  of  the  neck  of  new-born  children,  M'hich  after  a  few 
weeks,  or  months  at  farthest,  undergo  spontaneous  regression  and  disappear 
altogether.  The  discussion  of  maculae  and  moles  calls  for  but  very  brief 
consideration,  but  the  remaining  class,  vascular  dilatations,  will  present  for 
study  a  very  extensive  and  important  field. 

In  repeated  instances  the  development  and  growth  of  nsevi,  of  all 
varieties,  have  been  noticed  to  follow  accurately  the  distribution  of  certain 
cutaneous  nerves,  trigeminus  or  various  spinal  nerves,  and  to  be  strictly 
localized  on  one  side  of  the  body  :  hence  the  terms  nerven-naevus,  nsevus 
unius  lateris,  papilloma  neuropathicum.  The  nsevoid  degeneration  may  be 
diffuse,  as  in  a  case  reported  by  Simon  of  a  vascular  nsvus  occupying  the 
territory  supplied  by  the  second  branch  of  the  left  trigeminal  nerve,  in 
which  the  left  cheek,  the  mucous  membrane  of  the  left  half  of  the  hard  and 
soft  palates,  and  the  left  tonsil  were  strongly  injected  and  the  coloring 
stopped  exactly  at  the  middle  line,  or  as  in  cases  reported  by  Neumann,  in 
which  even  one  entire  half  of  the  body  was  darkly  pigmented  and  partly 
covered  with  papillary  excrescences.  Usually,  however,  the  whole  field  of 
distribution  of  the  nerve  is  not  occupied,  but  only  multiple  islets  between 
which  normal  skin  remains. 

Etiology. — The   causes  of  nsevi   are  wholly  obscure.      Even    in  the 
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nerven-nsevi, — Avhicli  have  beeu  considered  by  some  as  plainly  the  result  of 
a  neurosis,  in  some  instances  trophic,  in  others  vaso-motor  in  character, — 
both  the  nature  of  the  lesion  and  its  modus  operandi  are  entirely  hyjjo- 
thetical.  No  less  an  observer  than  Kaposi  denies  the  neuroijathic  origin 
even  of  this  class.  The  fact  that  vascular  na;vi  frequently  occur  in  the 
neighborhood  of  fissures,  either  temporary  fissures,  as  the  branchial  clefts,  or 
permanent,  as  the  labial,  palpebral,  or  those  for  the  fingers,  caused  Virchow 
to  suggest  the  possibility  that  slight  irritative  conditions  during  embryonal 
life  at  the  borders  of  these  fissures,  where  the  vessel-development  is  natu- 
rally abundant,  might  provoke  excessive  vessel-development,  and  thus  lead 
possibly  to  the  formation  of  angiomata,  appearing  either  as  congenital  con- 
ditions, or  as  growths  develo^jing  later  in  life  through  the  awakening  into 
activity  of  congenital  predispositions.  This  theory,  even  if  accepted  in 
explanation  of  the  production  of  the  ntevi  occurring  in  the  neighborhood  of 
such  fissures,  leaves  unexplained  a  very  large  number  of  cases  which  are 
found  in  locations  distant  from  fissures.  In  any  case  it  removes  the  inquiry 
only  one  step  backward,  and  leaves  in  the  dark  the  primary  cause. 

Heredity  in  certain  cases  may  be  accepted  as  the  cause  of  nsevi.  Pre- 
natal maternal  impressions  are  often  claimed  as  the  cause  of  these  marks, 
and  many  cases  are  cited  which  lend  a  considerable  degree  of  plausibility 
to  the  claim.  It  is  more  rational,  however,  to  explain  these  cases  by  the 
principle  of  coincidence. 

Pathology. — The  anatomical  structure  of  nsevi  varies  extremely  in  the 
diiferent  varieties,  but  in  all  cases  there  are  to  be  found  changes  simply  of  a 
hypertrophic  character. 

Ifaculse. — The  smooth  pigmented  spots  present  abnormal  accumulations 
of  pigment  in  the  deeper  layers  of  the  rete  mucosum,  together  with  more  or 
less  great  accumulation  of  jDigment  in  the  corium.  These  flat  moles  grow 
only  in  proportion  to  the  growth  of  the  tissue  of  which  they  form  a  part. 
The  skin  is  normal  in  its  functions.  The  spots  are  simply  blemishes  in  so 
far  as  they  depart  from  the  natural  color  of  the  skin. 

Verrucose  nsevi  pi'esent  in  varying  degrees  hypertrophies  of  the  various 
elements  of  the  skin,  involving  in  some  cases  the  subcutaneous  connective 
tissue.  The  growth  is  always  more  or  less  elevated  above  the  surface  of 
the  skin,  and  may  vary  in  extent  from  a  small  wart-like  growth  to  widely- 
extended  excrescences  covering  considerable  portions  of  the  body-surface. 
These  more  widely-extended  hypertrophies,  when  they  involve  the  sub- 
cutaneous connective  tissue,  are  closely  allied  with  elephantiasis.  The  ac- 
tivity of  the  elements  of  the  hair-follicles  often  causes  them  to  be  covered 
with  alnmdant,  often  coarse  hair,  and  thus  to  increase  their  unsightliness 
and  to  win  for  them  the  appellation  of  "  hairy  moles."  The  hypertrophied 
sebaceous  follicles  may  produce  abundant  secretion,  whose  odor  is  apt  to  be 
disagreeable,  a  peculiarity  which  becomes  more  marked  later  in  life.  A 
striking  example  of  this  was  reported  at  the  1888  meeting  of  the  American 
Medical  Association,  by  Eeynolds,  of  Chicago,  in  the  case  of  a  ten-year-old 
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boy,  who  had  a  congenital,  elevated,  dark-purple  verrucose  nsevus  on  the 
left  thigh  and  hip,  which  nearly  encircled  the  limb  and  extended  from  a 
little  below  the  knee  upward  as  high  as  the  crest  of  the  ilium.  The  dis- 
charge from  it  was  profuse,  and  of  such  offensive  odor  that  he  was  deemed 
unfit  to  be  in  school  with  other  children. 

The  corneous  layer  of  the  epidermis  may  be  greatly  thickened,  causing 
the  more  protuberant  portions  of  the  excrescence  to  be  covered  with  a  horny 
mass,  producing  the  appearance  of  ichthyosis. 

The  amount  of  pigment,  always  in  excess,  still  presents  variations,  causing 
gradations  in  the  color  of  these  nsevi  from  light  brown  to  dark  purple. 

Vascular  ncevi  present  themselves  in  three  broad  classes  as  regards  their 
anatomical  conformation,  although  there  is  no  absolute  boundary  dividing 
them,  but  a  gradual  transition  from  one  to  the  other,  illustrated  by  many 
cases. 

1.  The  more  common  wine-marks  or  fire-marks  are  the  result  of  dilata- 
tion of  the  superficial  skin-capillaries.  They  range  in  color  from  a  faint 
pink  to  bright  red  and  dark  pui-jile,  according  to  the  extent  of  the  dilata- 
tion and  whether  this  has  been  toward  the  arterial  or  the  venous  termina- 
tion of  the  capillaries.  Their  color  disappears  momentarily  under  pressure. 
They  present  a  smooth  surface,  with  irregular,  sharply-defined  outlines. 
The  spontaneous  regression  and  disappearance  of  many  of  these  patches  of 
capillary  dilatation  which  are  visible  at  birth  has  been  already  referred  to. 
These  temporary  patches,  however,  are,  according  to  my  observation,  fainter 
in  their  color  and  less  strongly  defined  in  their  outline  than  those  which  are 
to  be  permanent.  The  permanent  patches,  as  a  rule,  remain  unchanged 
throughout  life,  growing  simply  with  the  growth  of  the  part  on  which  they 
are  situated.  They  do  not  extend  into  the  deeper  tissues  and  form  small 
tumors.  Nevertheless,  as  Fox  has  pointed  out,  with  advancing  years  there 
may  develop,  at  points  upon  their  surface,  small  erectile  tumors  the  size  of 
a  pin's  head  or  of  a  pea,  which  break  the  smoothness  of  their  surface. 

Weinlechner  has  reported  a  case  which  presents  further  exception  to 
this  rule  and  illustrates  the  possibility  of  peripheral  growth.  A  superficial 
fire-mark,  which  was  only  a  speck  the  size  of  a  linseed  at  birth,  had  by  the 
time  the  child  had  reached  eighteen  years  of  age  spread  over  a  large  part  of 
the  face  and  neck,  and,  moreover,  had  extended  to  the  mucous  membrane 
of  the  gums,  the  cheeks,  the  floor  of  the  mouth,  the  tongue,  the  soft  palate, 
and  the  posterior  wall  of  the  pharynx,  on  the  right  side. 

2.  Simple  Vessel-tumors,  Angioma  Simplex,  Angioma  Plexiformis. — The 
distinguishing  characteristic  of  this  group  of  nsevi  is  that  the  vessels  of 
which  they  are  composed  still  possess  their  own  walls.  The  construction  of 
these  tumors  is  described  by  Weinlechner  as  follows  :  "  The  simple  vessel- 
tumor  is  made  up  of  vessels,  as  a  rule,  entirely  of  new  formation,  seated  in 
the  skin  or  in  the  subcutaneous  connective  tissue,  which  are  intricately  inter- 
twined, and  are  dilated  and  hypertrophied.  These  are  held  together  by  a 
slight  connective-tissue  stroma,  which  in  rare  instances  becomes  thickened 
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into  a  capsule-like  envelope.  As  a  rule,  however,  dilated  vessels  are  found 
running  out  from  the  tumor  into  the  adjacent  tissues,  and  sometimes  iso- 
lated, island-like,  ectasic  spots  may  be  found  among  these  outnmning  ves- 
sels. The  changed  appearance  of  the  skin  is  produced  by  the  dilatation  and 
hypertrophy  of  its  capillaries.  The  exuberant  growth  of  the  vessels  is  con- 
fined often  externally  to  the  vessel-districts  which  belong  to  existing  organs 
in  the  skin  and  the  subcutaneous  connective  tissue,  as  the  hair-follicles,  the 
sebaceous  and  sweat  glands,  fat-cells,  etc.,  so  that  both  to  the  naked  eye  and 
under  the  microscope  the  tumor  has  a  lobulated  formation,  each  lobe  corre- 
sponding to  the  vascular  system  of  one  of  these  organs.  The  new  vessels 
are  produced  by  outgrowths  from  the  old  vessels." ' 

When  the  capillaries  of  the  corion  only  are  first  involved,  there  is 
formed  a  superficial  vascular  nsevus  which  closely  resembles  the  first  class 
already  described,  from  which  the  subsequent  course  alone  distinguishes  it. 
They  are,  however,  more  commonly  minute  when  first  noticed,  like  a  flea- 
bite,  or  of  the  size  of  a  small  pea ;  their  borders  are  not  sharply  defined ; 
they  are  prone  to  extend  their  borders,  in  some  cases  along  the  surface  only, 
in  others  inward  into  the  subcutaneous  connective  tissue,  in  which  case  they 
become  converted  into  distinct  vascular  tumors.  Gross,  in  his  "  System  of 
Surgery,"  relates  the  case  of  a  child  who  at  birth  presented  a  red  spot  as 
large  as  a  dime  at  the  centre  of  the  left  cheek.  At  the  end  of  five  weeks 
it  had  nearly  doubled  its  dimensions.  It  was  then  partially  destroyed  by 
an  escharotic,  after  which  it  took  on  a  more  rapid  growth,  until  by  the  time 
the  child  was  thirteen  months  of  age  it  had  spread  over  the  whole  of  the 
left  side  of  the  face,  horribly  disfiguring  the  features ;  it  involved  the  whole 
thickness  of  the  cheek,  and,  by  the  swelling  which  it  had  produced  of  the 
gum  of  the  upper  jaw,  was  seriously  encroaching  upon  the  mouth.  A  more 
aggravated  case  yet  is  reported  by  Hulke,^  in  which  the  nsevus,  beginning 
at  birth  as  a  few  telangiectatic  spots  in  the  left  groin,  gradually  spread 
over  the  whole  surface  of  the  body,  acquiring  its  greatest  development  on 
the  left  half  of  the  body.  Repeated  bleedings,  ulcerations,  and  erysipelas 
caused  death  in  the  ninth  year. 

The  course  of  these  nsevi  is  more  commonly  one  of  slow  extension  for 
a  while,  followed  by  a  period  during  which  they  remain  stationary ;  possibly 
they  then  shrink  away  and  even  may  disappear  entirely,  or  on  the  other 
hand  may  be  excited  into  much  activity  of  growth.  In  illustration  of  the 
latter  may  be  cited  a  case,  related  by  Saint-Germain,^  of  a  girl  who  from 
birth  had  had  an  insignificant  violet  spot  behind  her  right  ear.  It  remained 
quiescent  until  she  was  ten  years  of  age,  when  it  suddenly  took  on  so  rapid 
a  growth  that  in  two  years  it  had  become  developed  into  a  reddish  pulsating 
tumor,  nearly  three  inches  long,  two  inches  broad,  and  one  and  a  quarter 
inches  high. 


'  Gephardt's  Handbuch  der  Kinderkrankheitpn. 

^  Med.-Chirurg.  Trans.,  1877.  ^  Cliirurgie  des  Enfants. 
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When  the  primary  vascular  liypertrophy  has  its  seat  in  the  subcutaneous 
connective  tissue,  it  forms  a  roundish,  soft,  elastic,  often  apparently  fluctu- 
ating tumor,  which  causes  the  overlying  skin  to  project  as  an  ill-defined 
swelling  from  the  size  of  a  pea  upwards,  the  skin  itself  showing  no  altera- 
tion in  its  color  or  texture,  except  possibly  that  it  looks  bluish  when  the 
tumor  is  made  turgid.  With  the  further  extension  of  the  vessel-growth, 
if  the  skin  becomes  involved,  its  vessels  appear  dilated  more  and  more, 
until  finally  the  full  appearances  of  the  superficial  angioma  are  superin- 
duced upon  the  deeper  conditions.  Thus  these  growths  may  begin  in  the 
superficial  capillaries  and  later  extend  into  the  deeper  districts,  or  the 
reverse  may  be  the  case,  so  that  all  degrees  of  mixed  forms  may  be  de- 
veloped. It  should  be  noted  that  in  some  of  these  subcutaneous  tumors 
there  is  also  an  increased  formation  of  fat  and  connective  tissue,  making 
the  tumor  a  mixed  angioma  and  lipoma. 

The  variation  in  color  of  these  simple  vessel-tumors  depends  in  part  on 
the  abundance  of  the  vessels,  in  part  on  the  thickness  of  the  skin  which 
covers  them,  and  in  part  upon  the  relative  amount  of  arterial  and  venous 
blood  within  them.     The  epidermis  is,  as  a  rule,  unaltered. 

3.  Cavernous  vascular  tumors,  angioma  cavernosa,  cavernoma,  are 
vessel-tumors  in  which  the  vessel-walls  are  in  part  absorbed  and  the  blood 
circulates  in  a  net-work  of  spaces.  On  section  they  present  anatomical  con- 
ditions identical  with  those  of  the  corpus  cavernosum  penis.  The  cavernous 
tissue  may  be  more  or  less  distinctly  bounded  by  a  sort  of  capsule  of  con- 
densed connective  tissue,  or  it  may  be  diflxised,  losing  itself  imperceptibly 
in  the  adjacent  tissues.  The  stroma  of  the  tumor  is  formed  of  the  remains 
of  the  tissue  in  which  the  ectasia  has  occurred,  and  the  blood-spaces  are 
lined  by  venous  endothelium.  They  either  are  connected  to  large  venous 
trunks,  or  numerous  small  arteries  and  veins  sink  into  their  capsules. 
These  tumors  usually  contain  venous  blood,  but  in  exceptional  cases  large 
arteries  feed  them.  They  then  pulsate,  and  give  a  murmur  when  auscul- 
tated. The  favorite  site  for  these  growths  is  the  subcutaneous  connective 
tissue,  and  their  size  may  vary  from  that  of  a  pea  to  that  of  a  man's  fist. 

Cavernous  tumors  are  not  infrequently  developed  after  the  age  of  child- 
hood is  passed,  usually  as  the  result  of  some  trauma,  but  about  one-half  of 
the  cases  appear  in  ciiildhood,  and  most  frequently  either  congenitally  or  in 
the  course  of  the  growth  of  simple  vessel-tumors.  The  remarks  that  have 
been  made  as  to  the  relations  of  the  skin  in  simple  vessel-tumors  apply 
equally  to  cavernous  tumors. 

Symptomatolog-y  and  Diagnosis. — The  greater  number  of  nsevi 
present  no  special  symptoms  other  than  those  superficial  appearances  which 
have  already  been  detailed  in  describing  varieties.  It  is  only  in  the  case 
of  purely  subcutaneous  tumors  that  any  doubt  in  diagnosis  is  likely  to 
arise,  when  in  some  instances  their  diiferentiation  from  other  soft  varieties, 
as  cysts,  lipomata,  sarcomata,  may  require  attention.  The  pathognomonic 
diagnostic  sign  is  variation  in  the  size  of  the  tumor.     Pressui-e  upon  an 


108  N.EVUS,    OR    BIRTH-MARK. 

angioma  flattens  it  and  reduces  it  in  size ;  as  soon  as  the  pressure  is  re- 
moved it  quickly  swells  out  again  to  its  original  size.  The  act  of  crying, 
strong  expiratory  efforts,  a  dependent  position,  cause  it  to  swell  still  more 
and  become  tense.  In  cavernoma  the  filling  up  after  removal  of  pressure 
is  much  more  gradual  than  in  the  case  of  simple  angioma.  The  degree  to 
which  a  vascular  tumor  can  be  reduced  in  size  by  pressure  varies,  being 
dependent  upon  the  relative  proportion  of  vessels,  or  spaces,  and  stroma. 
Pain  is  a  frequent  symptom  presented  by  cavernoma,  and  most  frequently 
accompanies  the  small,  more  circumscribed  forms.  Pain  induced  by  the 
dependent  position  in  such  tumors  of  the  lower  limbs  may  make  walking 
impossible. 

Location. — The  smooth  pigmented  nsevi  and  the  verrucose  ntevi  occur 
in  all  parts  of  the  body,  and  no  predilection  for  certain  sites  can  be  observed. 
Vascular  nsevi  likewise  occur  on  all  parts  of  the  body,  but  the  favorite  site 
for  them  is  the  head,  and  especially  the  face.  Thus,  of  three  hundred  and 
thirty-three  cases  of  vascular  nsevi  noted  by  Weinlechner,  two  hundred  and 
forty-three  were  on  the  head,  two  hundred  of  these  being  on  some  part  of 
the  face,  while  forty-three  were  on  the  scalp.  Of  the  facial  nsevi,  fifty-four 
were  frontal,  thirty-five  palpebral,  thirty  labial,  thirty-two  nasal,  twenty-six 
buccal,  fifteen  auricular ;  over  the  mastoid  process  were  three,  on  the  side 
of  the  lower  jaw  three,  on  the  chin  two.  There  were  fifty-six  on  the  trank, 
fifteen  on  the  upper  extremity,  nine  on  the  lower,  seven  on  the  neck,  three 
on  the  genitals. 

Prognosis. — Pigmented  and  verrucose  nsevi  remain  unchanged  through- 
out life,  as  a  rule.  In  occasional  instances  they  become  the  subject  of 
malignant  degeneration  late  in  life.  Thus,  of  fourteen  cases  of  melanoid 
cancer  affecting  the  skin  or  subcutaneous  tissue,  noted  by  Paget,'  in  ten  the 
disease  commenced  beneath  a  congenital  pigmentary  nsevus.  In  thirty-four 
cases  of  melanosis  of  the  skin  noted  by  Pemberton,  fifteen  commenced  in  or 
near  a  congenital  mole.  Malignant  growths  supervening  upon  vascular  nsevi 
are  less  frequent,  but  still  are  of  occasional  occurrence.  The  permanence  and 
nnchangeableness  of  tlie  superficial  vascular  dilatation  of  the  skin,  nsevus 
vasculosus,  were  remarked  upon  in  describing  it.  The  history  of  tumor-like 
nsevi  is,  on  the  contrary,  extremely  variable.  As  Holmes  has  pointed  out,^ 
very  often  we  see  persons  in  advanced  life  in  whom  nsevi  have  remained 
exactly  in  the  same  condition  and  of  the  same  size  as  they  were  soon 
after  birth.  Sometimes  they  wither  away  and  undergo  degeneration.  At 
other  times,  on  the  contrary,  they  advance  with  frightful  rapidity,  causing 
horrible  disfigurement,  or  giving  rise  to  hemorrhage  which  threatens  life. 
Again,  after  a  transient  period  of  activity,  they  may  become  stationary,  and 
finally,  after  standing  still  for  many  years,  they  may  again  begin  to  grow. 
Spontaneous  shrivelling  or  sloughing  may  be  determined  by  the  general 
debility  attending  prolonged  and  exhausting  illnesses.     The  vitality  of  the 
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nsevoid  tissue  is  always  less  thau  that  of  normal  tissue,  and  inflammatory 
processes,  with  ulceration  or  sloughing,  are  easily  provoked  in  it.  Only  in 
the  rarer  arterial  forms  of  vascular  tumor,  or  in  htemophiles,  does  the 
bleeding  from  erosions  of  nsevi  attain  much  importance. 

Partial  obliteration  of  a  vascular  nsevus,  either  by  spontaueous  atrophic 
obliteration  of  its  vessels  without  inflammation,  or  as  the  result  of  inflam- 
mation and  sloughing  with  cicatricial  contractions,  is  not  uncommon ;  but 
the  obliteratiou  rarely  extends  over  the  whole  nsevus, — the  periphery  either 
persists  unchanged  or  continues  to  extend.  Complete  spontaneous  disappear- 
ance of  a  nsevus  even  of  large  size  has  been  reported.'  It  is  so  rare,  how- 
ever, as  to  deserve  mention  simply  as  a  remote  possibility. 

Nsevi  are  benign  growths.  The  instances  in  which  malignant  degenera- 
tions have  later  involved  them  must  be  referred  to  the  fact  that  they  present 
lod  minoi'is  resustentiee,  favorable  to  the  fixation  of  the  malignant  influence 
whatever  it  be,  just  as  in  many  other  instances  trauma  plays  the  same  part 
in  determining  the  site  of  a  malignant  degeneration.  After  removal,  no 
recurrence  takes  place,  provided  all  the  diseased  tissue  is  taken  away. 
Special  mention  should  be  made,  however,  of  the  danger  to  the  eye  from 
vascular  tumors  developiug  in  the  deep  cellular  tissue  of  the  orbit.  Not 
only  may  the  eyeball  be  pushed  out  from  its  place  with  loss  of  sight,  but 
sloughing  of  the  cornea  may  result,  necessitating  extirpation  of  the  eyeball. 

Treatment. — Maculse  may  be  readily  removed  by  the  use  of  some  of 
the  less  severe  escharotics,  as  strong  nitric  acid  or  ethylate  of  sodium.  Ver- 
rucose  nsevi  are  best  removed  by  the  knife,  or,  if  this  is  impracticable,  by 
some  of  the  more  destructive  escharotics,  as  chloride  of  zinc  or  the  Vienna 
paste.  Superficial  vascular  nsevi,  if  they  are  of  small-  size,  are  best  treated 
by  the  actual  cautery,  the  point  of  a  heated  needle  or  of  the  thermo-cautery 
being  made  to  penetrate  the  nsevus  so  as  completely  to  destroy  it.  Punctate 
vascular  nsevi  as  soon  as  they  are  noticed  should  be  at  once  attacked,  for 
their  destruction  at  this  stage  is  simple  and  entails  no  danger,  and,  though 
many  do  not  later  increase  if  let  alone,  yet  so  considerable  a  proportion  do 
continue  to  grow  and  extend,  that  the  rule  should  be  made  general  to  destroy 
them  all  in  their  beginnings.  Extensive  superficial  nsevr,  the  wine-marks 
and  fire-marks,  are  not  easily  removed,  except  by  the  use  of  destructive 
escharotics  which  leave  cicatrices  almost  as  objectionable  as  the  original 
nsevus.  Much  improvement  in  the  more  unsightly  of  them  may  be  obtained, 
however,  by  careful  and  persistent  treatment.  Repeated  applications  of  mild 
caustics  may  suffice  for  the  most  superficial  and  light-colored  patches.  Pure 
carbolic  acid,  painted  upon  the  surface,  has  been  praised  for  this  purpose 
(Fox),  its  application  being  repeated  weekly  until  the  desired  effect  has  been 
produced.  A  solution  of  corrosive  sublimate  in  collodion,  four-per-cent. 
strength,  is  a  yet  more  efficient  application.  The  surface  of  the  nsevus 
should  be  painted  with  this  once  daily  for  four  consecutive  days,  until  a 
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thick  crust  is  formed.  The  healthy  skin  about  it  may  be  protected  by  a 
preliminary  coat  of  ordinary  collodion.  The  crust  comes  away  spontane- 
ously after  eight  or  ten  days,  leaving  a  granulating  surface  which  heals 
rapidly  under  simple  dressings,  forming  a  smooth  cicatrix  that  contracts 
very  slightlv  (Boeing).  Ethylate  of  sodium  is  a  still  stronger  escharotic. 
It  has  been  especially  praised  for  the  treatment  of  nsevi  by  B.  W.  Richard- 
son. In  its  use  the  surface  of  the  nsevus  is  first  well  dried,  and  is  then 
thoroughly  coated  with  the  ethylate,  applied  with  a  camel's-hair  brush. 
The  application  produces  some  pain,  but  it  is  easily  borne.  A  superficial 
layer  of  tissue  is  destroyed  by  the  caustic,  which  in  a  few  hours  forms  a 
thin  blackish  crust.  After  the  falling  of  this  eschar,  repeated  applications 
of  the  agent  may  be  made  until  the  cure  is  complete.  Nitric  acid  is  valu- 
able as  a  caustic  application  in  the  treatment  of  small  superficial  nsevi,  but 
it  is  objectionable  in  the  treatment  of  the  more  extended  ones,  on  account 
of  the  rough  aud  unsightly  cicatrices  which  follow  its  use. 

Linear  scarification  is  claimed  by  Balmanno  Squire  to  have  accomplished 
in  his  hands  most  satisfactory  obliteration,  without  scar,  of  very  aggravated 
port-wine  marks.  He  first  freezes  the  portion  to  be  operated  on,  by  means 
of  the  ether  spray,  aud  then  rapidly  makes  multiple  parallel  incisions  not 
more  than  a  sixteenth  of  an  inch  apart,  not  more  than  a  sixteenth  of  an  inch 
in  depth,  and  as  long  as  they  can  be  made  quickly  and  straight.  The  bleed- 
ing is  slight,  if  the  cuts  are  not  too  deep,  and  is  readily  arrested  by  pressure 
with  blotting-paper.  This  paper  should  be  gently  peeled  off  before  it  has 
dried,  and  in  the  direction  of  the  incisions.  Special  care  is  to  be  taken  to 
avoid  separating  the  wound-edges  in  the  scarifications,  so  that  no  clot  may 
be  found  in  them.  Rapid  healing  of  these  incisions,  without  visible  scar, 
takes  place.  As  soon  as  the  first  set  of  cuts  has  healed,  the  process  of  scari- 
fication is  to  be  repeated,  and  so  on  again  and  again  until  full  obliteration 
of  the  ntevus  is  secured.  At  each  operation  the  direction  of  the  parallels 
should  be  oblique  to  that  of  the  parallels  of  the  preceding  one.  The  opera- 
tion requires  great  care  and  skill,  and  many  failures  have  been  reported  by 
other  surgeons  who  have  practised  it. 

Electrolytic  tattooing  has  been  successfully  used  by  Fox,  and  others,  in 
improving,  though  not  absolutely  curing,  aggravated  and  unsightly  super- 
ficial nsevi.  A  single  needle,  or  a  number  of  needles  combined  in  one 
instrument,  is  attached  to  the  negative  cord  of  a  constant-current  battery, 
from  sixteen  to  twenty  cells  being  required.  The  needle  is  inserted  into  the 
skin,  and  the  circuit  completed  by  having  the  patient  grasp  a  moist  sponge 
or  electrode  attached  to  the  positive  cord.  The  needle  should  be  allowed  to 
remain  in  the  skin  from  ten  to  thirty  seconds,  depending  upon  the  delicacy 
of  the  skin  and  the  effect  observed.  As  many  punctures  of  this  kind  are 
made  as  the  extent  of  the  nsevus  requires.  At  the  end  of  three  weeks  the 
ultimate  effect  will  have  become  manifest.  Close  inspection  will  then  show 
the  surface  treated  to  be  covered  with  minute  whitish  dots,  which  are  the 
cicatrices  caused  by  the  destruction  of  tissue  at  the  numerous  points  of 
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needle-puncture.  The  effect  is  to  lighten  decidedly  the  line  of  the  naevoid 
patch.  Repeated  applications  may  be  made  as  the  case  may  require.  The 
treatment  is  tedious  and  painful. 

Any  discussion  of  the  treatment  of  tumor-like  vascular  nsevi  opens  up 
a  most  extensive  field  of  surgical  endeavor,  about  which  a  vast  literature 
has  gathered.  The  methods  which  have  been  fouud  of  value  consist  of  three 
principal  classes,  either  (1)  cutting  off  the  supply  of  blood  to  the  affected 
spot,  or  (2)  obliteration  of  the  affected  vessels  by  the  excitement  of  local 
inflammation,  or  (3)  extirpation  of  the  whole  diseased  tissue.  These 
methods  will  be  found  to  be  more  or  less  efiicient  and  more  or  less  perilous 
according  to  the  size  and  location  of  the  tumor.  In  the  treatment  of  exten- 
sive tumors  it  is  often  the  case  that  all  these  various  methods  of  attack  are 
simultaneously  or  consecutively  resorted  to. 

Extensive  radical  procedures  which  put  life  in  serious  jeopardy  ought 
rarely  to  be  resorted  to.  Nevertheless,  in  the  case  of  the  more  serious 
growths  about  the  face,  which  cause  a  disfigurement  that  must  make  the 
future  lives  of  their  bearers  wretched,  the  surgeon  would  be  warranted, 
after  having  first  fairly  weighed  the  possible  results  of  less  dangerous 
methods,  in  incurring  any  reasonable  risk  for  accomplishing  a  radical  cure. 
In  still  other  cases,  in  which  threatening  hemorrhage,  or  pain,  or  serious 
disturbance  of  the  function  of  important  parts  is  produced  by  the  tumor, 
tlie  surgeon  is  also  justified  in  taking  much  greater  risks  for  securing  radical 
cure  than  if  merely  cosmetic  reasons  are  to  be  considered. 

With  these  preliminary  observations,  I  will  proceed  to  the  description 
of  each  of  the  three  classes  of  methods  of  attack,  already  named. 

1.  Local  Anemia. — This  may  be  accomplished  by  compression  of  the 
tumoi',  and  to  some  degree  by  compression  or  ligation  of  the  affereut  arte- 
ries. Tumors  lying  over  bony  surfaces,  or  situated  in  regions  that  can  be 
grasped  oii  two  sides,  as  the  lips  or  the  point  of  the  nose,  may  be  subjected 
to  compi'cssion.  The  treatment  must  be  prolonged  if  any  good  is  to  be  ex- 
pected from  it ;  but  in  an}'  event  the  result  is  uncertain,  while  the  treatment 
is  tedious  and  often  painful.  Ligature  of  the  afferent  arteries,  either,  at  a 
distance,  of  the  main  trunk  supplying  the  affected  region,  or  of  the  branches 
immediately  entering  the  tumor,  has  not  been  found  to  be  a  measure  from 
which  much  permanent  benefit  is  to  be  expected,  and  its  use  should  be  re- 
stricted to  cases  in  which  there  is  immediate  danger  to  Kfe  from  hemor- 
rhage, and  to  cases  where  no  other  method  is  available,  as  in  tumors  of  the 
orbit.  Arterial  ligations  may,  however,  be  of  great  service  as  a  preparatory 
step  in  operations  for  extirpation  of  large  vascular  nsevi.  This  is  their 
chief  r6le,  which  is  a  very  important  one.  Temporary  anasmia  of  a  tumor 
effected  by  compression,  also,  is  of  value  as  an  aid  to  agents  which  are 
injected  into  the  tissue  for  the  purpose  of  exciting  plastic  inflammation. 

2.  Obliterative  Inflammation. — Small,  quite  superficial  naevi  may 
be  obliterated  by  the  inflammation  following  vaccination.  Punctures  with 
needles  garnished  with  croton  oil  or  carbolic  acid  have  also  been  success- 
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fully  used.  Rubbing  with  ten-per-cent.  tartar-emetic  ointment  has  had 
its  advocates.  None  of  these  agents  are  of  use  in  the  more  deeply  ex- 
tending UEBvi  under  consideration.  There  remain,  however,  four  general 
methods  of  exciting  obliterative  inflammation  in  these  tumors, — viz.,  setons, 
Ijarenchymatous  injections,  cautery-puncturing,  and  electrolysis.  Each  of 
these  methods  deserves  more  detailed  consideration. 

Setons. — Holmes,  who  more  than  most  authors  is  sanguine  as  to  the 
progressive  atrophy  of  nsevi  in  the  tissues  of  which  inflammation  has  been 
set  up,  gives  a  correspondingly  large  place  to  the  use  of  setons  for  this  pur- 
pose. Extensive  nsevi,  the  complete  removal  of  which  would  be  dangerous, 
or  undesirable  on  account  of  subsequent  cicatricial  contractions,  are  the  ones 
in  which  setons  are  to  be  resorted  to.  Strands  of  thick  silk  should  compose 
the  seton  ;  they  should  be  threaded  on  a  needle  just  large  enough  to  carry 
them,  so  that  the  threads  shall  themselves  fill  up  the  punctures  made  in 
their  insertion,  thus  diminishing  bleeding.  These  threads  may  also  be 
steeped  in  a  solution  of  perchloride  of  iron,  if  the  fancy  of  the  opei-ator 
dictates  it.  Holmes  recommends  to  pass  two  or  three  setons  deeply  into 
the  tumor,  if  possible  beneath  or  close  to  its  base.  In  situations  which 
allow  such  treatment,  it  is  well  to  cut  the  tumor  through  by  two  or  three 
strings  tied  firmly  round  its  whole  mass.  If  the  skin  is  sound,  it  should 
be  divided  previously ;  otherwise  it  should  be  included  in  the  loop. 

Parenchymatous  Injections. — Many  agents  have  been  used  for  injection 
into  the  substance  of  vascular  tumors  for  the  purpose  of  producing  coagu- 
lation and  adhesive  inflammation  in  them.  To  mention  them  all  would  be 
tedious  and  unprofitable.  Reference  will  here  be  made  only  to  the  agent 
which  is  unquestionably  superior  to  all  others  for  this  purpose, — viz.,  per- 
chloride of  iron  in  solution. 

The  best  results  with  this  salt  are  to  be  had  by  the  use  of  a  strong  so- 
lution, .30°  Baume,  which  is  equivalent  to  about  thiity  per  cent,  of  the  dry 
salt  in  the  solution.  No  free  hydrochloric  acid  should  be  present :  should 
litmus-paper  show  an  acid  reaction,  it  should  be  neutralized  by  carbonate  of 
sodium.  The  injection  into  the  tumor  is  made  with  a  hypodermic  syringe, 
the  needle  being  thrust  well  in  towards  the  base  of  the  tumor.  The  in- 
jection may  be  repeated  at  one  or  more  points,  according  to  the  size  of  the 
tumor.  Peripheral  compression  should  be  made  about  the  tumor  during 
the  injection,  and  should  be  kept  up  after  it  until  a  firm  coagulum  has  been 
formed.  It  is  desirable  to  have  the  tumor  as  empty  of  blood  as  possible  at 
the  time  the  injection  is  made,  so  as  to  reduce  to  a  minimum  the  diluting 
action  of  the  blood  and  to  secure  the  full  irritating  effect  of  the  iron  on  the 
vessel-walls.  The  first  injection  should  be  made  cautiously,  not  more  than 
two  drops  being  thrown  in.  Five  drops  may  be  used  in  subsequent  in- 
jections. Coagulation  of  the  blood  in  the  tumor  and  plastic  inflammation 
of  the  vessel-walls  and  the  stroma  is  the  immediate  eifect  of  the  injection. 
By  the  later  organization  of  the  thrombus  and  the  contraction  of  the  tissue 
of  inflammatory  new  formation,  the  tumor  shi'inks,  and  in  the  most  favor- 
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able  cases  is  totally  obliterated.  If,  as  is  not  uncommon,  after  a  short  time 
spots  that  are  not  obliterated  sliow  themselves,  they  shoul^  be  at  once 
attacked  by  renewed  injection,  and  so  on,  again  and  again,  until  definitive 
obliteration  of  the  whole  tumor  is  obtained ;  otherwise  relapse  is  possible. 

Not  infrequently  excessive  inflammation,  with  suppuration  and  more  or 
less  extensive  sloughing,  results.  Local  necrosis  of  the  skin  at  the  points 
of  injection  often  occurs.  Repeated  instances  of  sudden  death  during  the 
injection  of  nsevi  have  been  reported.  In  most  of  the  cases  the  tumor  has 
been  on  the  face  of  small  children.  Most  frequently  an  extension  of  the 
coagulum  to  the  right  heart  was  found  on  autopsy.  Embolism  of  the  carotid 
occurred  in  one  case  (West's).  From  six  to  ten  drops  had  been  injected  in 
all  these  cases,  and  in  none  of  them  had  pressure  upon  the  periphery  of  the 
tumor  during  the  injection  been  made. 

Cautery- Punctures. — A  red-hot  cautery-point  may  be  thrust  into  the 
substance  of  a  vascular  tumor  in  various  directions,  its  repetition  depending 
upon  the  size  of  the  tumor,  with  the  result  of  exciting  obliterative  inflam- 
mation of  that  part  of  it  not  destroyed  outright  by  the  cautery. 

Electrolym. — Consolidation  and  shrivelling  of  vascular  tumors  may  be 
secured  by  the  electrolytic  force  of  the  galvanic  current.  The  method  as 
used  by  Duncan,  of  Edinburgh,  whose  reported  results  are  most  excellent, 
is  as  follows.  A  current  of  between  forty  and  eighty  milliamperes  is  used  ; 
both  electrodes,  their  shanks  insulated,  are  inserted  into  the  tumor.  The 
negative  needle,  whose  destructive  force  is  more  powerful  and  diifuse  than 
that  of  the  positive,  is  kept  in  one  place  merely  long  enough  to  bring 
about  a  decided  effect ;  it  is  then  moved  to  another  spot,  either  with- 
drawing it  or  not,  as  the  case  may  require,  and  so  on  until  the  entire 
mass  of  the  tumor  has  been  subjected  to  the  action  of  the  current.  Anaes- 
thesia is  desirable.  Repetitions  of  the  operation  may  be  made  until  a  final 
absolute  cure  is  secured.  Electrolysis  is  an  efficient  substitute  for  coagu- 
lants, while  it  is  less  dangerous  and  more  manageable,  and,  in  cases  in 
which  it  is  important  to  avoid  a  scar  and  the  time  consumed  in  the  treat- 
ment is  a  matter  of  indiiference,  it  is  to  be  recommended. 

3.  Extirpation. — This  may  be  accomplished  either  by  the  knife,  by 
the  ligature,  or  by  escharotics.  The  thorough  extirpation  of  a  nsevus, 
whenever  it  is  practicable  without  incurring  undue  risk  to  life  or  pro- 
ducing an  unsightly  cicatrix,  is  greatly  to  be  preferred  to  any  other  method. 

The  knife  is  especially  applicable  for  the  removal  of  those  vascular 
tumors  which  are  covered  over  by  unaltered  skin,  which  by  being  reflected 
can  be  saved.  The  capsule-like  envelope  which  limits  many  subcutaneous 
nsevi,  both  simple  and  cavernous,  facilitates  greatly  their  enucleation  and 
removal.  Much  more  difficulty  and  danger  from  bleeding  attend  the 
removal  of  those  that  are  ditf'use.  In  attacking  a  large  vascular  tumor  by 
the  knife,  every  resource  for  the  control  of  hemorrhage  should  be  at  the 
command  of  the  surgeon,  and  in  operating  about  the  face  the  preliminary 
provisional  ligation  of  the  common  carotid  artery  should  be  done  if  the 
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tumor  is  extensive  and  diffuse.  The  knife  should  be  made  to  traverse 
healthy  tissue ;  larger  vessels  are  to  be  tied  as  cut,  while  capillary  bleeding 
may  be  checked  by  the  actual  cautery  or  by  tampons.  Every  portion  of 
diseased  tissue  should  be  taken  away.  Primary  union  should  not  be  sought 
for,  except  on  the  eyelids  and  about  the  nose  and  mouth  ;  but  the  M'ound 
should  be  left  open  to  granulate,  in  order  that  any  resprouting  of  the  vascu- 
lar growth  may  be  easily  detected  and  at  once  attacked. 

The  Ligature. — Subcutaneous  strangulation  of  nsevi  by  silk  or  hempen 
thread  or  by  an  elastic  cord  is  an  ancient  method  of  treatment.  It  has  now 
become  largely  displaced  in  jjractice  by  other  methods,  but  still  has  some 
place  as  a  supplementary  procedure.  In  its  application  a  needle  armed  with 
the  ligature  is  passed  subcutaneously  either  around  the  base  of  the  tumor, 
if  it  is  small,  or  so  as  to  embrace  consecutive  sections  of  it,  if  it  is  large. 
Then  the  ends  are  drawn  tightly  so  as  to  strangulate  the  tissues  included  in 
tlie  loop.  In  some  cases  transfixion  of  the  base  of  the  tiunor  by  hare-lip- 
pins  may  be  used  to  prevent  the  loop  from  slipping. 

The  ligature  is  unnecessary  for  small  tumors ;  when  applied  to  large 
tumors  it  is  tedious  and  painful  in  its  work,  and  sometimes  provokes 
serious  ulcerative  and  inflammatory  symptoms.  The  ecraseur  is  merely 
a  rapidly-cutting  ligature. 

Escharotics. — The  actual  cautery,  in  the  form  of  either  the  galvano-  or 
thermo-cautery  or  the  heated  iron,  is  a  most  valuable  and  widely-useful 
agent  for  the  destruction  of  vascular  tumors.  The  galvano-caustic  wire 
may  be  made  to  encircle  the  base  of  certain  tumors  and  quickly  and  blood- 
lessly  to  sever  their  connections.  By  repeated  applications  of  the  cautery 
in  its  various  shapes,  a  vascular  mass  may  be  safely  reduced  to  a  shrivelled 
eschar,  or  by  the  use  of  the  knife-like  cautery  it  may  be  extirpated  without 
loss  of  blood.  The  eschar  falls  in  from  six  to  eight  days,  leaving  a  granu- 
lating surface  that  quickly  heals  under  simple  dressings. 

Chemical  caustics  may  likewise  be  used  to  advantage  in  attacking 
tumors  which  by  their  size  or  their  diffused  character,  or  by  reason  of  the 
numerous  large  vessels  which  feed  them,  are  unmanageable  by  other  methods 
without  too  much  risk  to  life.  They  are  of  value  also  for  use  in  destroying 
recurring  gro^\^;hs  whenever  they  may  be  detected  in  the  surfaces  left  after 
attempt  at  extii-pation  by  other  agents.  Out  of  the  great  number  of 
caustics  that  have  been  used,  there  are  but  two  which  are  deserving  of  men- 
tion in  this  connection, — that  is,  for  the  extirpation  of  tumor-like  nsevi. 
These  are  the  Vienna  paste  (caustic  lime  and  potash,  equal  parts),  and  Can- 
quoin's  paste  (chloride  of  zinc  and  wheat  flour  in  various  proportions).  Of 
these  the  Vienna  paste  is  the  milder  and  is  easily  borne,  while  its  action  is 
prompt  and  easily  limited.  The  sound  parts  immediately  about  the  part  to 
be  attacked  should  be  covered  with  adhesive  plaster,  a  fenestra  in  which 
exposes  the  usevus.  Then  the  caustic,  made  into  a  thick  paste  with  absolute 
alcohol,  is  laid  on  to  the  thickness  of  the  back  of  an  ordinary  table-knife. 
It  is  allowed  to  remain  on  for  from  five  to  thirty  minutes,  according  to  the 


N^VUS,   OR   BIRTH-MAEK.  115 

depth  of  the  eschar  desired.  Then  it  is  washed  off  with  vinegar.  The 
eschar  falls  in  from  ten  to  sixteen  days.  Chloride  of  zinc  is  more  energetic, 
but  limits  its  action  strictly  to  the  region  to  which  it  is  applied.  It  pro- 
duces much  pain,  and  morphine  is  required  to  be  given  while  it  is  being  used. 
A  concentrated  solution  of  the  salt  may  be  made  into  a  paste  by  mixing  it 
with  wheat  or  other  ilour,  in  the  proportion  of  one  part  of  the  salt  to  two, 
three,  or  four  parts  of  flour,  according  to  the  strength  desired.  This  paste 
may  then  be  spread  upon  the  surface  to  be  attacked,  the  borders  being  pro- 
tected by  adhesive  plaster  as  alread}'  directed.  The  paste  is  then  to  be 
covered  over  with  cotton  confined  by  a  strip  of  adhesive  plastei',  and  the 
part  left  untouched  until  the  caustic  has  exhausted  itself.  The  caustic 
arrows  of  Maisonneuve,  made  by  drying  the  chloride-of-zinc  paste  and 
cutting  it  into  pencil-like  strips,  furnish  an  excellent  means  of  attacking 
an  extensive,  deeply-penetrating  tumor.  They  are  used  by  thrusting  them 
deeply  into  the  substance  of  the  tumor  through  punctures  made  previously 
for  them  by  a  sharp  bistoury ;  or  through  a  canula  which  is  first  thrust  into 
the  tumor,  the  caustic  arrow  being  then  pushed  into  the  canula  and  held  in 
place  while  the  canula  is  withdrawn.  The  number  of  arrows  thus  used 
will  be  determined  by  the  size  of  the  tumor.  The  eschar  produced  by  the 
chloride  of  zinc  is  hard,  black,  and  insensible,  and  comes  away  in  from  six 
to  twelve  days. 

The  scar  left  by  these  caustics  is  not  very  unsightly  :  still,  the  destruc- 
tion of  tissue  is  greater  than  attends  the  use  of  the  knife,  electrolysis,  or  the 
actual  cauteiy,  on  which  account  these  latter  methods  are  to  be  preferred 
whenever  practicable.  Especially  about  the  face  is  the  use  of  chemical 
caustics  undesirable. 


SYPHILITIC  SKIN-AFFECTIONS. 

By  I.  E.  ATKINSON,  M.D. 


The  cutaneous  lesions  of  acquired  syphilis  in  children  hardly  offer 
peculiarities  that  justify  their  special  consideration.  They  correspond  closely 
with  those  of  adult  life,  presenting,  however,  in  consequence  of  the  delicacy 
of  the  skiu  in  infancy  and  childhood,  a  marked  tendency  towards  the  devel- 
opment of  mucous  patches  in  those  situations  where  the  ordinaiy  erythema- 
tous or  papular  lesions  are  exposed  to  the  heat  and  maceration  fostered 
by  peculiarities  of  infantile  apparel  and  by  the  apposition  of  the  cutaneous 
folds  formed  by  redundant  subcutaneous  cellular  tissue.  The  most  favor- 
able situations  for  the  conversion  of  these  lesions  into  mucous  patches  are 
the  neck,  the  axillse,  the  groins,  the  perineum,  the  buttocks,  at  the  angles  of 
the  mouth  and  nostrils,  and  at  the  margins  of  the  anus.  In  other  respects 
the  cutaneous  lesions  of  acquired  syphilis  in  children  are  of  ty^^ical  char- 
acter. 

When,  however,  syphilis  is  inherited,  its  cutaneous  manifestations  are 
such  as  to  offer  peculiarities,  although  these  are  less  striking  than  the  lesions 
of  other  organs  and  parts.  The  skin  usually  j^resents  the  first  signs  of 
inherited  syphilis  that  attract  attention.  Its  lesions  may  be  present  at 
birth ;  they  also  constitute  important  features  of  late  hereditary  syphilis. 
The  period  of  their  greatest  prevalence  is  the  first  three  months  of  extra- 
uterine life.  A  syphilitic  foetus  aborted  as  early  as  the  seventh  month  may 
already  exhibit  evidences  of  cutaneous  alterations,  in  livid  and  other  dis- 
colorations  and  in  the  softened  and  macerated  condition  of  the  epidermis. 
Syphilitic  children  born  alive  and  at  term  may  at  birth  display  the  peculiar 
eruptions  of  their  disorder ;  more  commonly  the  skin  appears  to  be  healthy, 
an  appearance,  however,  that  rarely  continues  after  the  first  month,  the 
lesions  following  closely  after  the  peculiar  "  snuffling"  that  usually  initiates 
the  symptoms,  and  accompanying  the  more  or  less  rapidly  developing 
cachexia ;  for,  although  at  birth  these  infants  often  present  the  aspect  of 
perfect  health,  with  the  evolution  of  their  symptoms  this  cachexia  will 
almost  certainly  be  observed,  and  will  give  the  child  a  pitiable  senile  ap- 
pearance that  almost  seems  distinctive.  The  effects  are  especially  marked 
upon  the  skin,  which  becomes  drawn  and  sallow  and  as  if  dirty,  an  ap- 
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pearance  that  is  heightened  by  the  devekiping  eruptions.     These  eruptions, 
which  coexist  to  a  greater  or  less  extent,  may  be  considered  as — 

1,  Erythematous ;  2,  Papular  (condyloma) ;  3,  Vesicular ;  4,  Pustular ; 
5,  Bullous  ;  6,  Tuberculous  and  gummy ;  7,  Ulcerous. 

1.  Erythematous  Syphiloderm. 

According  to  some  writers  (Lancereaux,  Jullien),  this  eruption  is  very 
uncommon.  It  is  only  uncommon  if  we  adopt  as  the  standard  the  ordinary 
roseola  of  acquired  syphilis.  That  of  inherited  syphilis  rarely  strictly  con- 
forms to  this  type.  It  usually  begins  as  discoid  or  oval,  uuelevated  spots, 
about  the  size  of  the  finger-nail,  of  a  pale-red  color  which  fades  on  press- 
ure. These  spots  are  occasionally  livid  or  violaceous.  They  first  appear 
upon  the  lower  portion  of  the  abdomen,  quickly  extending  to  the  extremities 
and  head.  They  often  coalesce  to  form  extensive  areas,  encircling  the  neck, 
for  example,  like  a  necklace.  These  areas  may  or  may  not  be  decked  with 
a  thin  branny  desquamation.  They  are  especially  noticeable  uj)on  the  face, 
where,  as  they  slowly  fade  from  the  cheeks,  forehead,  and  chin,  they  no 
longer  disappear  on  pressure,  and  come  to  acquire  a  characteristic  muddy  or 
"  caf6-au-lait"  appearance.  Scattered  irregularly  and  occupying  continuous 
tracts  of  integument,  the  pale-red  color  early  yielding  to  the  dull-yellowish 
or  coppery  staining,  this  eruption  is  extremely  common,  and  constitutes  the 
"  macular  syphilide"  of  inherited  syphilis.  When  situated  upon  parts  of 
the  body  exposed  to  irritation,  the  erythematous  patches  sometimes  become 
fissured  and  crusted,  or  may  even  be  converted  into  mucous  patches ;  or, 
after  some  weeks,  they  may  become  infiltrated  and  gradually  transformed 
into  flattened  jjapules. 

Upon  the  palms  and  soles  a  diffiise  erythematous  condition  affords  a 
very  characteristic  feature  of  the  disorder.  The  integument  of  the  parts  is 
reddened  and  wrinkled,  and  covered  with  a  thin  desquamation,  often  in 
flakes  of  considerable  size.  This  erythema  is  very  characteristic,  and  seems 
to  indicate  a  tendency  towards  the  more  sevei'e  bullous  eruption,  or  "  pem- 
phigus," of  these  parts. 

This  erythema  or  roseola  is  one  of  the  earliest  eruptions.  It  may  be 
present  at  birth,  when,  on  account  of  the  bright-red  coloration  of  the  gen- 
eral surface,  it  may  elude  detection.  It  rarely  occurs  later  than  the  third 
month.  Zeissl  considers  a  very  late  appearance  of  this  eruption  an  evidence 
that  the  child  was  not  infected  before  birth,  but  either  during  or  subsequent 
to  delivery.  The  hyperasmia  is  often  very  evanescent ;  the  characteristic 
pigmentation  succeeding  it  may  persist  for  a  long  time.  A  non-specific 
erythema  is  often  seen  upon  the  nates,  groins,  and  other  parts  of  syphilitic 
children,  induced  by  the  same  exciting  influences  that  may  evoke  it  in  non- 
syphilitic  children. 

2.  The  Papular  Syphiloderm. 

This  is  also  an  early  manifestation  of  inherited  syphilis.  It  may  be 
present  at  birth,  alone  or  associated  with  other  symptoms,  or  it  may,  and 
usually  does,  develop  during  the  first  weeks  of  extra-uterine  life ;  or  it  may 
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appear  first  at  a  somewhat  later  period  than  the  erythematous  syphiloderm. 
It  is  usually  scattered  over  a  wide  area  as  the  lenticular  papule  (the  grouped 
miliary  papules  are  much  less  commou).  They  are  discrete,  aud  rarely 
exceed  the  size  of  a  hemp-seed.  Occasioually  only  a  few  scattered  lesions 
can  be  discovered.  Their  color  is  often  a  pale  red ;  generally,  however, 
they  rapidly  acquire  the  brownish-red  or  coppery  hue  chai'acteristic  of 
syphilitic  eruptions.  The  papules  are  distributed  over  the  trunk  and  ex- 
tremities with  more  or  less  symmetry,  and,  like  the  eruptions  in  acquired 
syphilis,  hardly  ever  excite  any  sensation  of  itching.  After  a  while  they 
often  become  surmounted  by  thin  scales.  This  is  especially  the  case  upon 
the  palms  and  soles,  where  they  are  broader  aud  flatter,  and  where  they 
may  coalesce  into  irregular  patches  with  desquamation  of  thin  bran-like 
flakes.  Where  folds  of  the  skin  are  in  contact  or  when  the  lesions  are 
kept  moist  by  wet  napkins,  etc.,  the  papules  exfoliate  their  more  superficial 
layers  of  epidermis,  and  frequently  become  converted  into  mucous  patches, 
the  ditferences  of  the  lesions  being  due  to  location  and  environment,  and  not 
to  any  essential  dissimilarity.  Such  patches  may  be  observed  about  the 
mouth  and  nares,  the  folds  of  the  neck  and  groins,  but  more  especially  in 
the  region  of  the  nates,  the  anus,  the  perineum,  and  the  external  genital 
organs.  About  the  mouth  and  nares  these  lesions  often  become  deeply 
fissured,  involving  the  destruction  of  connective  tissue.  In  after-years 
the  linear  cicatrices  remaining  after  the  healing  of  these  become  tell-tale 
witnesses  of  the  inherited  vice.  In  the  absence  of  treatment  and  of 
cleanly  attention,  these  mucous  patches  may  undergo  great  development, 
coalesce,  aud  form  elevated  surfaces  (condylomata  lata)  of  smooth  grayish 
aspect,  emitting  the  characteristic  malodorous  secretion.  Under  treatment 
the  syphilitic  papule  and  condyloma  disappear  with  more  or  less  rapidity, 
leaving  a  copper-colored  pigmentation  that  may  persist  for  months.  In 
infants  more  than  six  months  old,  the  papular  syphiloderms,  when  of  the 
pale  rose-red  variety,  may  closely  simulate  papular  eczema,  with  which 
eruption,  indeed,  it  may  be  associated.  The  lesions  are  usually  more  dis- 
crete, evoke  but  slight  pruritus,  and  are  associated  with  other  characteristic 
symptoms. 

3.  The  Vesicular  Syphiloderm. 

4.  The  Pustular  Syphiloderm. 

These  eruptions,  being  degrees  of  the  same  pathological  process,  may  be 
considered  together.  The  vesicular  syphiloderm,  except  as  a  stage  of  the 
more  common  bullous  eruption,  is  one  of  the  rarest  cutaneous  lesions  of 
inherited  syphilis.  It  occurs  early,  is  not  widely  distributed,  and  is  usually 
associated  with  other  eruptions.  The  vesicles  develop  upon  the  palms  and 
soles  (where  they  are  isolated,  and  rapidly  become  opaque  or  purulent),  the 
back  and  abdomen,  the  forearms,  the  thighs,  following  a  similar  course,  and 
upon  the  face,  where  they  are  most  often  encountered  on  the  cheeks  and 
about  the  angles  of  the  mouth.  Here  they  are  conical,  not  larger  than  pin- 
heads,  and  situated  upon  a  hypersemic,  infiltrated  base  of  dark-red  or  cop- 
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pery  color,  and  rather  closely  aggregated.  They  do  not  extend  rapidly,  but 
after  some  days  rupture  or  are  ruptured,  and  form  surfaces  of  inflammatory 
infiltration,  covered  with  thin  straw-colored  or  brownish  crusts,  beneath 
which  some  superficial  ulceration  may  take  place.  Or  they  may  gradually 
become  pustular.  This  suppuration  may  be  regarded  as  an  accident  in  the 
course  of  the  syphilitic  lesion,  arising  from  the  engrafting  of  the  pus- 
organism.  The  pustular  syphiloderm  may  occur  primarily,  and  also  forms 
one  of  the  early  symptoms  of  tlie  disease.  It  occupies  by  preference  the 
same  parts  favored  by  the  vesicular  eruption,  the  palms  and  soles,  the  fore- 
arms and  thighs,  the  back  and  buttocks,  the  face  and  head.  It  may  spring 
from  23re-existing  papules  or  vesicles.  The  earlier  the  appearance  of  this 
lesion  the  graver  will  be,  usually,  the  course  of  the  malady.  Upon  the 
palms  and  soles  and  trunk  the  eruption  tends  to  assume  a  dome  shape.  It 
is  situated  upon  dull-red  or  coppery  areolae,  and  is  discrete.  Upon  the  face 
the  pustules  are  generally  acuminated  and  aggregated  upou  infiltrated  areas. 
By  extension  they  may  coalesce,  or  remaining  discrete  they  may  rupture 
and  form  thickish  scabs,  which  may  cover  the  parts  invaded  with  an  un- 
sightly crust,  under  which  ulceration  of  greater  or  less  degree  may  take 
place.  Ujjon  the  palms  and  soles  the  rupture  of  the  pustules  maj'  be  fol- 
lowed by  excoriations  and  sometimes  by  deep  Assuring.  A  more  formidable 
termination  of  the  vesicular  and  pustular  syphiloderms  is  their  transmuta- 
tion into  the  bullous  syphiloderm. 

5.  The  Bullous  Syphiloderm. 

This  grave  eruption,  which  is  often  present  at  birth,  has  been  called,  in- 
judiciously, "  syphilitic  pemphigus."  It  is  not  at  all  uncommon.  In  one 
hundred  and  ten  syphilitic  infants  Casati  noted  "pemphigus"  ten  times.  It 
may  form  as  early  as  the  sixth  or  seventh  month  of  intra-uterine  life,  and 
only  exceptionally  develops  later  than  the  tenth  or  twelfth  day  after  de- 
hvery.  Its  situations  of  predilection  are  the  palms  and  soles,  extending 
often  to  the  legs  and  forearms,  but  not  frequently  invading  the  head  and 
trunk.  It  is  symmetrical.  It  marks  an  extreme  degree  of  syphilitic  infec- 
tion, and  is  of  very  unfavorable  augury.  The  blebs  develop  irregularly. 
They  begin  as  small  areas  of  dusky  or  violaceous  infiltration,  which  after  a 
day  or  two  become  surmounted  by  one  or  more  small  vesicles,  or,  rarely, 
pustules.  These  gradually  enlarge,  to  form,  after  a  few  days,  pea-sized  to 
bean-  or  even  pigeon' s-egg-sized  blebs.  These  blebs  sometimes  have  irreg- 
ular margins  from  coalescence,  aud  are  seated  upou  dull-red  surfaces.  At 
first  serous,  their  contents  become  turbid  and  finally  purulent  or  even  san- 
guinolent.  By  degrees  their  walls  become  flaccid  and  collapse,  or  are  rup- 
tured, and  form  more  or  less  extensive  crusts  of  dirty-brownish  or  even 
blackish  color.  More  frequently  these  are  stripped  oif  by  friction  or  by 
the  discharge,  and  expose  livid  secreting  surfaces,  which  may  ulcerate  or 
become  covered  with  pseudo-membrane  or  gangrenous.  In  favorable  cases 
they  re-form  a  healthy  epidernais.  The  evolution  of  these  lesious  accom- 
panies a  rapidly-increasing  cachexia,  and  death  not  unfrequently  supervenes 
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after  a  few  days.  When  treatment  is  followed  by  favoralile  results,  new 
lesions  cease  to  develoiJ  and  old  ones  gradually  heal,  leaving  behind  a  cop- 
pery or  violaceous,  very  persistent  pigmentation.  In  severe  cases,  blebs 
may  form  upon  the  general  surface.  A  bullous  eruption,  however,  which 
first  appears  after  the  second  week  after  birth  will  probably  prove  to  be  not 
syphilitic.  After  the  twelfth  M'eek  the  bullous-  syphiloderm  is  rarely  en- 
countered, relapses  occurring  with  great  infrequency.  In  non-syphilitic 
bullous  eruptions  in  infants  the  palms  and  soles  are  not  often  invaded,  but 
rather  the  trunk  and  limbs.  The  blebs  are  larger,  their  liquid  contents 
clearer,  their  bases  less  deeply  colored ;  desiccation  is  more  rapid,  and,  for 
a  long  time  at  least,  there  is  a  notable  absence  of  cachexia.  Some  excep- 
tions are  observed,  however.  Labtat  has  recorded  a  general  syphilitic  bul- 
lous eruption  present  at  birth,  not  involving  the  palms  and  soles,  where 
the  epidermis  was  fine,  smooth,  shining,  but  free  from  lesions. 

The  cutaneous  lesions  thus  far  enumerated  are  those  characteristic  of  the 
earliest  period  of  extra-uterine  inherited  syphilis,  and  are  often  simultane- 
ously present.  Of  these,  the  erythematous  or  macular  and  the  papular 
eruptions  are  the  most  common  ;  the  vesicular  eruption  is  rare  and  limited 
in  amount.  Concurrently  with  the  eruptions  the  child  generally  shows 
unmistakable  evidences  of  the  progress  of  the  disorder,  in  the  development 
of  those  other  symptoms  which  appertain  to  the  inherited  disease;  or, 
yielding  to  the  influence  of  treatment,  the  cutaneous  symptoms  gradually 
disappear  as  the  general  health  improves.  They  may  never  redevelop. 
More  commonly,  however,  relapses  occur.  During  the  first  two  years 
these  consist  principally  of  erythematous  or  papular  eruptions.  In  cases 
of  weak  infection  the  early  symptoms  may  be  so  insignificant  as  to  attract 
but  little  attention,  and  a  period  of  quiescence  ensue  which  may  extend  into 
or  beyond  the  second  dentition ;  or  the  frequently-recurring  manifestations 
may  begin  to  exhibit  features  that  are  comparable  to  those  of  tertiary 
syphilis.  As  these  come  into  prominence,  the  earlier  cutaneous  symptoms 
rarely  or  never  occur. 

6.  The  Tuberculous  Syphiloderm. 

7.  The  Gummy  Syphiloderm. 

8.  The  Ulcerous  Syphiloderm. 

Taylor  has  recorded  the  tuberculous  syphiloderm  as  having  occurred 
as  early  as  the  sixth  month.  This  is  exceedingly  rare.  It  is  not  often 
observed  before  the  end  of  the  first  dentition.  More  commonly  it  is 
deferred  until  the  period  of  second  dentition  or  later,  when  it  becomes  a 
prominent  symptom  of  "syphilis  hereditaria  tarda."  Fournier  noted  in 
two  hundred  and  twelve  cases  of  late  hereditary  syphilis,  cutaneous  mani- 
festations fifty-six  times.  These  developed  from  the  fourth  to  the  twenty- 
eighth  year,  most  frequently  between  the  tenth  and  nineteenth  years.  The 
lesions  now  under  consideration  usually  appear  when  the  stamp  of  heredi- 
tary syphilis  has  been  impressed  upon  the  body  of  the  patient  with  distinct- 
ness.    At  times,  however,  they  may  aff'ord  almost  the  only  signs  of  the 
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disease.  The  lesions  differ  somewhat  in  their  course  from  those  of  acquired 
syphilis.  Their  seats  of  predilection  are  the  face,  particularly  the  cheeks 
and  nose,  and  the  anterior  surface  of  the  legs  (Fournier).  They  are  hai'dly 
ever  widely  disseminated,  and  tend  to  form  close  aggregations  of  crescentic, 
semilunar,  or  horseshoe  shapes,  rarely  circular.  They  appear  as  tubercles 
or  small  gummy  tumors,  varying  from  hemjD-seed  to  chestnut  size,  and  are 
almost  painless.  The  gummy  tumors  form  in  the  subcutaneous  connective 
tissue,  and  involve  the  true  skin  secondarily.  The  lesions  slowly  acquire 
the  peculiar  violaceous  or  coppery  color,  and  remain  dry  and  scaly,  or,  what 
is  more  common,  idcerate.  When  subcutaneous,  the  nodules,  as  they 
approach  the  surface,  begin  to  fluctuate,  become  livid,  and  finally  break 
down,  forming  an  ulcerating  sore  with  free  discharge,  excavated  margins, 
and  yellowish  pultaceous  surface.  Some  authors  (R.  W.  Taylor,  Hyde) 
describe  a  furuncular  eruption  in  inherited  syphilis.  A  close  consideration 
of  the  described  characteristics  hardly  justifies  acceptance  of  this  form,  the 
resemblance  to  furuncle  being  only  apparent  and  not  disguising  the  true 
relationship  to  the  tubercular  or  gummatous  process. 

The  process  of  ulceration  in  these  lesions,  however,  is  often  much  slower 
than  in  acquired  syphilis.  When  tubercular  lesions  ulcerate,  by  the  coa- 
lescence of  the  group,  a  crescent  or  segment  of  a  circle  is  formed  by  the 
ulcer.  This  may  remain  quite  superficial  and  comparatively  inactive.  The 
coloration  of  the  original  lesion  may  have  been  pale  and  but  faintly  sug- 
gestive of  the  syphilitic  process.  These  circumstances  often  suggest  to  the 
observer  lupus  rather  than  syphilis.  The  term  "syphilitic  lupus"  is  an 
unfortunate  but  suggestive  title  for  this  disorder.  Ulceration  thus  begin- 
ning becomes  steadily  though  slowly  progressive,  and,  persisting  for  months, 
or  even  years,  may  destroy  large  surfaces,  may  indeed  entirely  efface  the 
features,  all  the  while  more  closely  simulating  lupus  than  syphilis  except 
in  amenability  to  specific  treatment.  This  form  of  ulceration  is  particu- 
larly observed  upon  the  face.  Roussel  has  included  among  the  localities 
especially  affected  by  the  tertiary  syphilis  of  young  people,  the  temporal 
region.  He  considers  the  temporal  ulcer  a  peculiarly  diagnostic  sign.  This 
ulcer  affects  the  vicinity  of  the  angle  of  the  eye,  and  is  often  falsely  attrib- 
uted to  scrofula.  The  ulcerations  often  seen  about  the  navel,  armpits, 
and  groins  in  infants  demand  great  circumspection  in  diagnosis.  So  also 
do  those  sometimes  occurring  upon  the  heel  near  the  insertion  of  the  tendo 
Achillis  and  preceded  by  desquamation  and  gangrenous  suppuration.  These 
are  not  necessarily  due  to  syphilis,  and  often  arise  from  other  causes  (Casati). 

Ulceration  following  the  suppuration  of  subcutaneous  gummy  nodules 
most  often  occurs  upon  the  anterior  surface  of  the  leg,  and  does  not  notably 
differ  from  similar  ulceration  in  acquired  syphilis. 

Syphilis  hremorrhag-ica  neonatorum,  which  has  recently  attracted 
much  attention,  more  particularly  through  the  labors  of  Mracek,  does  not 
offer  any  cutaneous  symptoms  differing  from  those  of  ordinary  cutaneous 
or  purpuric  hemorrhage. 
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Nails. — As  the  hands  and  feet  so  often  become  the  seat  of  the  eruptions 
of  hereditary  syphilis,  so  the  nails  not  unfrequently  participate  in  these 
processes.  The  lesions  may  be  either  moist  or  dry.  The  moist  eruptions 
are  usually  pustular,  and  invade  at  first  the  nail-fold.  They  may  disappear 
without  injury  to  the  nail.  Suppuration  may,  however,  involve  the  matrix. 
Durino-  its  progress  the  nail  becomes  raised  from  its  bed  and  is  thrown  off. 
The  terminal  phalanx  of  the  finger  becomes  club-shaped.  The  texture  of 
the  reo-enerated  nail  is  spongy  and  brittle.  Several  successive  nails  may 
thus  be  exfijliated,  and  when  the  inflammatory  action  finally  subsides  the 
nail  may  remain  permanently  misshapen  and  abnormal.  Several  fingers 
and  toes  mav  be  affected.  The  dry  form  of  this  syphilitic  onychia  seems 
to  be  atrophic.  Van  Harlingen  has  described  an  interesting  form  of  this 
atrophy  in  an  infant  three  weeks  old.  In  onychia  associated  with  desqua- 
mative erythema  of  the  hands,  the  nail-fold  is  reddened  and  swollen,  the 
nail  becoming  streaked  and  fissured. 

The  Hair. — The  loss  of  hair  that  follows  the  pustular  and  ulcerative 
lesions  of  the  scalp  and  depending  upon  destruction  of  the  hair-follicles  is 
permanent.  Temporary  alopecia  is  not  unfrequently  observed  in  congenital 
syphilis  of  infants.  It  may  be  general  or  circumscribed,  and  is  similar  to 
ordinarv  syphilitic  alopecia  of  the  acquired  disease.     It  is  not  permanent. 

Diagnosis. — The  erythematous  syphiloderm  may  be  recognized  by  its 
general  and  symmetrical  distribution,  its  persistent  course,  and  its  early 
assuming  a  ham-,  or  coppery,  or  "  cafe-au-lait"  coloration.  The  simple 
erythematous  eruptions  of  infancy  are  of  a  rose-red  color,  are  often  ele- 
vated, and  are  very  fugitive.  They  rarely  desquamate.  An  erythema 
intertrigo  is  very  commonly  observed  in  the  course  of  infantile  syphilis.  It 
is  excited  by  the  irritation  of  specific  lesions,  by  filth,  by  the  maceration  of 
discharges.  It  is  more  diffuse,  and  attacks  especially  the  creases  of  the 
skin,  as  those  of  the  neck,  the  groins,  the  thighs,  etc.  The  papular  syphilo- 
derm is  general,  its  lesions  are  discrete,  are  usually  not  situated  upon  a 
hypersemic  base ;  they  are  without  pruritus,  and  assume  early  the  specific 
coloration.  These  conditions  serve  to  distinguish  it  from  papular  eczema, 
the  only  affection  with  which  it  is  likely  to  be  confounded.  The  vesicular 
and  pustular  eruptions  are  rarely  extensive,  and  may  be  diagnosticated  by 
their  specifically  pigmented  bases.  The  bullous  syphiloderm  is  frequently 
mistaken  for  pemphigus.  The  syphilitic  eruption  occurs  nearly  always  at 
birth  or  during  the  first  fortnight  afterwards.  It  affects  by  predilection  the 
palms  and  soles.  Its  lesions  are  irregular,  often  flaccid,  speedily  become 
purulent,  and  after  rupture  not  uncommonly  ulcerate.  They  are  accom- 
panied by  an  early  cachexia.  They  are  rarely  seen  after  the  twelfth  week, 
and  are  almost  never  observed  in  relapses.  Simple  pemphigus  does  not 
occur  during  the  early  months  of  infancy.  The  blebs  invade  the  trunk 
and  members  freely  ;  they  are  tense  and  not  surrounded  by  pigmented  or 
infiltrated  areolte,  and  are  not,  at  least  for  a  considerable  time,  accompanied 
by  cachexia.     The  tuberculous  syphiloderm  is  especially  apt  to  be  mistaken 
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for  lupus.  It  is,  however,  usually  more  speedily  and  deeply  destructive 
than  this  affection.  The  two  eruptions  especially  attack  the  same  parts, 
and  when  the  syphilitic  lesion  progresses  slowly  and  superficially  the  diag- 
nosis may  at  times  only  be  cleared  up  after  the  effects  of  specific  theraj)eusis 
have  been  observed.  It  should  be  remembered  that  lu2)us  attacks  deep 
tissues  with  much  less  energy  than  syphilis.  Gummy  tumors  and  ulcera- 
tions in  hereditary  syphilis  present,  for  the  most  part,  the  same  characteristics 
as  in  the  acquired  disease. 

The  difficulties  of  diagnosis  of  the  cutaneous  manifestations  of  heredi- 
tary syphilis,  which  of  themselves  might  often  prove  formidable,  are  greatly 
diminished  by  consideration  of  the  concomitant  symptoms  presented  by  the 
specific  lesions  of  other  parts  and  organs,  which  are  discussed  in  the  article 
devoted  to  the  general  description  of  hereditary  syphilis. 


PARASITIC  DISEASES. 

By  HEJSTEY  W.  STEL WAGON,  M.D. 


TINEA  FAVOSA. 

Definition. — Tinea  favosa,  or  favus,  is  a  contagious  disease  of  the  skin, 
due  to  the  presence  in  the  cutaneous  structures  of  the  vegetable  parasite  the 
achorion  Schonleinii.  Its  usual  seat  is  the  scalp,  although  any  part  of  the 
integument  may  be  attacked.  It  is  characterized  by  variously-sized,  circular, 
concave,  yellow  crusts,  which  are  usually  pierced  by  hairs. 

Symptoms  and  Clinical  History. — Favus  begins  with  the  formation 
of  small  circular  hyperasmic  or  slightly  inflammatory  patches,  attended  by 
moderate  itching  and  epidermal  desquamation.  After  a  short  time  minute, 
slightly-elevated,  yellowish  points  appear,  which,  increasing  gradually  in 
size,  become  cup-shaped,  and  are,  as  a  rule,  pierced  with  one  or  several  hairs. 
In  the  early  stages  of  their  formation  the  individual  crusts  are  covered  by  a 
thin  layer  of  epidermis.  At  the  end  often  or  tsvelve  days  the  crusts  present 
a  characteristic  appearance  :  they  are  round,  sulphur-yellow,  depressed  in  the 
centre,  and  not  infrequently  show  concentric  striation.  As  these  cups,  or 
"  favi"  as  they  are  sometimes  called,  continue  to  grow,  they  tend  to  coalesce, 
and  may  in  this  manner  eventually  cover  considerable  areas  of  the  scalp. 
They  are  somewhat  firmly  attached,  and,  on  removal,  the  skin  beneath  is 
found  to  be  slightly  depressed,  smooth,  and  shining,  and  with,  in  cases  in 
which  the  disease  has  lasted  some  time,  evidences  of  atrophy.  Varying 
degrees  of  inflammation  may  be  present,  and  occasionally  pus  may  be  found 
beneath  the  crusts.  Atrophy  and  even  scarring  may,  in  severe  and  long- 
continued  cases,  result,  in  consequence  of  the  pressure  from  the  masses 
of  fungus.  The  crusts  usually  have  a  peculiar  musty  odor.  The  hairs  in 
the  affected  areas  also  soon  undergo  change :  they  become  dry,  brittle,  and 
break  off,  or  fall  out.  In  old  cases  patches  of  baldness  are  sometimes  seen, 
the  follicles  having  been  destroyed  either  through  atrophy  or  inflammation. 
In  some  instances  the  cervical  lymphatic  glands  are  swollen,  and  may  even 
suppurate.  Abscess-formation  in  the  scalp  may  also  occasionally  occur  as  a 
complication.  Upon  the  general  integument  the  appearances  of  the  disease 
are  about  the  same  as  upon  the  scalp.  Itching  is  usually  present  to  a  mod- 
erate degree,  but  in  exceptional  instances  this  may  be  a  prominent  symptom. 
124 
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In  rare  eases  the  parasite  invades  the  nails,  and  these  structures  lose 
their  lustre,  and  become  thickened  and  brittle,  their  free  margins  breaking 
readily.  The  nails  are,  however,  rarely  invaded  primarily,  the  fungus 
finding  a  lodgement  here  througli  scratching  other  parts  affected. 

Etiology. — Favus  arises  from  the  presence  in  certain  parts  of  the  in- 
tegument of  a  vegetable  parasite  named  by  Remak,  in  honor  of  its  dis- 
coverer, the  achorion  Schonleinii.  It  is  contagious  to  a  marked  degree,  but 
susceptibility  varies,  a  certain  predisposition  or  unknown  condition  of  the 
skin  seeming  necessary  for  its  development.  Children  are  more  especially 
liable  to  contract  it.  The  lower  animals  are  not  infrequently  subjects  of  the 
disease,  and  it  is  probable  that  in  many  instances  it  is  contracted  from  this 
source.  It  is,  moreover,  essentially  a  disease  of  the  jDOor  and  ill-cared-for, 
examples  of  it  among  the  better  classes  being  exceedingly  rare. 

Tinea  fav^osa  is  a  dermatomycosis  having  its  seat  in  the  hair-follicles, 
the  hair,  and  the  epidermis,  more  especially  in  the  superficial  portion  imme- 
diately beneath  the  corneous  layer.  The  fungus  belongs  to  the  order  of 
moulds,  and  is  composed  of  mycelium  and  spores,  of  which  the  crusts  are 
almost  entirely  made  up.  The  mycelium  consists  of  curved  or  straight,  in 
some  instances  branched,  tubes  having  either  a  homogeneous  structure  or 
containing  spores,  the  varying  appearances  depending  upon  the  stage  of 
development  of  the  individual  elements.  The  spores  are  minute,  round  or 
oval,  shining  bodies,  and  are  distributed  throughout  the  meshes  of  the 
mycelium.  Both  the  mycelial  threads  and  spores  are  usually  present  in 
great  profusion.  The  hair,  as  well  as  the  follicles  and  upper  layers  of  the 
epidermis,  are  penetrated  by  the  fungus.     (See  Fig.  1.) 

Diagnosis. — The  diagnosis  of  favus  offers  ordinarily  no  difficulty.  The 
yellow  color  of  the  crusts,  their  circular  cup-like  shape,  their  friability,  and 
their  peculiar  musty  odor,  are  usually  characteristic.  In  old  cases,  and  es- 
pecially in  those  attended  with  pus-formation,  it  may  be  confounded  with 
eczema,  but  the  peculiar  crusting,  the  involvement  of  the  hairs,  and  the 
presence  of  more  or  less  baldness,  often  with  atrophy  and  superficial  scar- 
ring, will  serve  to  distinguish  it  from  this  affection.  It  resembles  tinea 
tonsurans  only  in  its  involvement  of  the  hair  and  the  consequent  alopecia, 
but  in  ringworm  there  is  scaling  instead  of  crusting,  nor  is  there  the  atrophy 
or  scarrino-  of  favus.  In  doubtful  cases  a  microscopic  examination  will  serve 
to  differentiate.  For  this  purpose  a  small  piece  of  the  yellow  crust  is  placed 
upon  a  slide,  moistened  with  liquor  potassse,  and  examined  with  a  power  of 
from  three  to  five  hundred  diameters. 

Prognosis. — Favus  is  a  curable  disease,  but  the  length  of  time  required 
to  effect  a  result  depends  upon  the  extent  of  surface  involved,  and  more 
especially  upon  the  duration  of  the  disease.  Upon  the  scalp,  a  cure  in  four 
to  ten  months,  in  an  average  case,  may  be  considered  a  good  result.  Recent 
cases  respond  much  more  quickly  than  those  in  which  the  disease  has  been 
lonw  continued.  In  these  latter  instances  there  may  be  more  or  less  per- 
manent baldness.     Upon  non-hairy  parts  of  the  integument  favus  is  usu- 
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ally  readily  and  quickly  cured  ;  when  affecting  the  nails,  however,  it  proves 
obstinate. 

Treatment. — The  treatment  of  favus  of  the  scalp  must  be  energetically 
carried  out  if  a  result  is  to  be  expected.  The  crusts  are  to  be  removed 
by  means  of  oil  applicatious  aud  soap-and-hot-water  washing.  In  cases  in 
which  the  crusts  are  more  or  less  tenacious,  instead  of  ordinary  soap,  sapo 
viridis  may  be  employed  with  advantage.  Subsequently  the  scalp  is  to  be 
washed  only  at  intervals  of  several  days,  in  order  that  the  remedy  used  may 
thoroughly  soak  into  the  diseased  parts.  After  removal  of  the  crust,  depila- 
tion  aud  parasiticides  are  to  be  employed.  Depilation  may  be  practised  in 
two  ways.  In  those  cases  in  which  a  great  part  of  the  scalp  is  involved, 
drawing  the  hair  between  the  thumb  and  the  side  of  a  comb  is  advisable, 
the  diseased  hairs  usually  coming  away  with  slight  traction.  If  the  area  of 
disease  is  limited,  however,  the  hairs  are  best  extracted  by  means  of  the 
forceps  or  tweezers.  This  latter  is,  of  course,  a  much  more  thorough  method 
than  the  former,  but  it  is  also  more  tedious.  This  should  be  practised  each 
day,  and  a  parasiticide  applied  immediately  afterwards.  In  all  cases,  how- 
ever, the  remedy  should  be  well  applied  at  least  twice  daily.  The  most  valu- 
able remedies  are  corrosive  sublimate,  in  the  strength  of  one  to  four  grains 
to  the  ounce  of  alcohol-and- water ;  oleate  of  mercury,  in  ten-  to  twenty-per- 
cent, ointment ;  sulphur  oiutment ;  citrine  ointment  with  one  to  three  parts 
of  lard ;  and  carbolic  acid,  one  to  three  drachms  to  the  ounce  of  lard  or 
glycerin.  Tar  ointment  is  also  valuable.  In  conjunction  with  active  treat- 
ment of  the  diseased  areas,  a  saturated  solution  of  boric  acid,  or  a  strong  car- 
bolic-acid lotion,  two  to  four  drachms  to  the  pint  of  water,  is  to  be  employed 
for  application  to  the  whole  scalp  for  the  purpose  of  preventing  the  spread 
of  the  disease.  At  the  end  of  four  to  six  weeks  treatment  should  be  inter- 
mitted for  several  days,  in  order  that  the  effect  of  the  remedial  applicatious 
may  be  ascertained.  For  favus  upon  the  general  surface  the  same  remedies, 
somewhat  weakened,  are  employed,  and  usually  with  a  prompt  result.  In 
favus  of  the  nails,  the  oleate  of  mercury  and  corrosive-sublimate  solutions 
seem  to  be  the  most  efficacious.  These  parts  should,  moreover,  be  kept 
thoroughly  cut  and  scraped. 


TINEA  TRICHOPHYTOTA. 

Definition. — Tinea  trichophytina,  or  ringworm,  is  a  contagious  disease 
of  the  skin,  due  to  the  presence  of  a  vegetable  parasite,  the  trichophyton. 
It  varies  considerably  in  its  clinical  aspects  according  to  its  seat,  and  in 
consequence  of  these  differences  the  three  varieties,  tinea  circiuata  (tinea 
trichophytina  corporis),  tinea  tonsurans  (tinea  trichophytina  capitis),  and 
tinea  sycosis  (tinea  trichophytina  barba;),  demand,  for  practical  purposes, 
separate  descrijition.  The  last-named  variety,  being  obviously  confined  to 
adults,  will  not  be  considered  here. 


Pig.  1. 


Fig.  2. 


ACHORION    SCHONLEINII,    THE    FUNGUS    OF 

Favus.    X  about  450. 


Trichophyton,  the  Fungus  of  Ring- 
worm, AS  FOUND  IN  THE  EPIDERMIC  SCRAPINGS. 
X  about  400. 


FiQ.  4. 


Fig.  3. 


Trichophyton,  the  Fungus  op 
Ringworm,  as  found  in  a  Bhoken- 
OFF  Hair-Stump,  the  hair  being 
thoroughly  disintegrated  by  the 
invasion.  Spores  and  chains  of 
spores.    X  about  400. 


Acarcs  SCabiei,  Female,  fecundated  ;  Ventral  Surface. 
X  300.  A  matured  ovum  is  visible  within  the  body.  (After 
Kaposi.) 
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The  fungus  consists  of  mycelium  and  spores.  The  former  occurs  as 
straight  or  curved  tubes,  sometimes  branching,  which  as  they  develop  be- 
come transversely  divided  by  septa,  and  within  these  the  spores  are  formed 
and  after  a  time  set  free.  The  spores  ai-e  small,  shining,  round  or  oval 
bodies,  which  in  the  process  of  development  first  show  a  projection  of  the 
cell-wall,  and  the  projection  increases  until  the  round  spore  has  become  a 
short  tube.     (See  Figs.  2  and  3.) 

TINEA   CIRCINATA   (TINEA   TRICHOPHYTINA   COEPORIS). 

Symptoms  and  Clinical  History. — Tinea  circinata,  or  ringworm  of 
the  body,  begins  as  a  small,  hyperfemic,  scaly  patch,  circular  in  shape,  sharply 
circumscribed,  and  slightly  elevated  above  the  level  of  the  surrounding  skin. 
Occasionally  the  inflammatory  action  is  sufficiently  great  to  lead  to  the  for- 
mation of  small  papular  or  papulo-vesicular  elevations,  usually  noticeable 
about  the  margin.  As  the  patch  extends  centrifugall}'  the  centre  becomes 
less  scaly  and  hypersemic,  and  in  consequence  the  resulting  lesion  is  ring- 
shaped.  When  fully  developed,  a  patch  appears  as  a  round,  slightly  scaly, 
somewhat  hypersemic  ring,  M'ith  a  more  or  less  clear  centre.  As  clinically 
observed,  this  ring- formation  is,  except  in  rare  instances,  invariable.  As 
usually  met  with,  they  vary  in  size  from  a  dime  to  a  silver  dollar.  Several 
contiguous  rings  may  coalesce,  forming  gyrate  or  crescentic  scaly  patches. 
There  may  be  one  or  more  patches  p)resent  in  the  single  case.  As  observed 
in  the  United  States,  the  number  of  patches  is,  as  a  rule,  small,  usually 
three  to  ten ;  in  some  other  countries,  however,  the  whole  surface  is  at  times 
invaded.  The  parts  which  are  naturally  more  exposed  to  contagion,  as  the 
face,  neck,  hands,  and  forearms,  are  most  commonly  attacked,  but  no  region 
is  exempt.  Itching  is  usually  present  in  ringworm,  but  it  is  rarely  a  promi- 
nent symptom.  The  disease  may  run  an  acute  course,  disappearing  sponta- 
neously in  a  few  weeks,  but  much  more  commonly  it  continues,  if  untreated, 
an  indefinite  period.  Ringworm  of  the  body  may  be  associated  with  ring- 
worm of  the  scalp.  The  nails  also  may  be  the  seat  of  the  disease  (tinea 
unguium),  usually  contracted  from  scratching  other  affected  parts.  They 
lose  their  lustre,  become  dry  and  brittle,  and  show  a  marked  tendency  to 
split  longitudinally. 

Etiology. — Tinea  circinata  is  caused  by  the  growth  of  the  fungus  in 
the  corneous  layers  of  the  epidermis.  It  is  highly  contagious,  being  readily 
communicable  from  person  to  person  by  direct  contact  or  through  the 
medium  of  various  articles  of  the  clothing  or  of  the  toilet.  The  degree  of 
susceptibility,  however,  varies  considerably.  It  is  probably  not  infrequently 
acquired  from  the  lower  animals,  horses,  dogs,  and  cats  being  also  subject 
to  the  disease.  It  is  confined  to  no  age,  but  is  by  far  most  common  in 
children.     Sex  is  without  influence. 

Diagnosis. — While  the  diagnosis  is  usually  quite  easy,  yet  there  are 
certain  diseases,  more  especially  eczema,  psoriasis,  and  seborrhcea,  which 
may  more  or  less  closely  resemble  it.    From  eczema  it  is  to  be  distinguished 
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by  its  circular  shape,  the  sharply-defioed  margin,  the  peripheral  extension, 
and  the  slight  degree  of  inflammation.  The  circinate  patches  of  psoriasis 
bear  some  resemblance,  but  the  marked  scaliness  and  the  inflammatory 
symptoms,  together  with  the  presence  of  ordinary  psoriasis-spots,  will  serve 
to  diiferentiate.  Seborrhoea  upon  the  trunk  sometimes  presents  patches  in 
some  respects  similar  to  ringworm,  but  the  greasy  character  of  the  scales, 
and  the  evident  involvement  of  the  sebaceous  glands,  are  usually  character- 
istic of  that  disease.  In  all  cases  of  doubt,  however,  recourse  should  be 
had  to  the  microscope.  For  this  purpose  the  scales  are  taken  from  the 
margin  of  the  patch  and  moistened  with  liquor  potassse,  and  after  a  few 
minutes  are  examined  with  a  power  of  three  to  five  hundred  diameters.  An 
examination  of  several  scrapings  should  be  made  before  concluding  that  no 
fungus  is  to  be  found,  as  in  this  variety  of  ringworm  the  parasite  is  apt  to 
be  scanty.     (See  Fig.  2.) 

Treatment. — The  treatment  of  tinea  circinata  is  usually  attended  with 
a  rapid  result ;  it  is  only  in  exceptional  cases  that  the  disease  is  obstinate, 
more  especially  in  strumous  and  debilitated  subjects.  The  remedy  should 
be  applied  at  least  twice  daily.  If  an  ointment  is  employed,  it  should  be 
thoroughly  rubbed  in ;  if  a  lotion  is  used,  it  should  be  dabbed  on  the 
patches  for  several  minutes  at  each  application.  Hyposulphite  of  sodium, 
in  solution  or  ointment,  a  drachm  to  the  ounce ;  corrosive  sublimate,  one- 
half  to  four  grains  to  the  ounce ;  sulphur  ointment,  full  strength  or  weak- 
ened with  one  or  two  parts  of  lard ;  ammoniated  mercury  ointment,  full 
strength  or  weakened,  may  be  mentioned  as  among  the  most  useful  applica- 
tions. For  obstinate  cases,  painting  the  patches  with  collodion  containing 
a  drachm  of  chrysarobin  to  the  ounce,  or  with  the  tincture  of  iodine,  or 
applying  a  chr3^sarobin  rubber  plaster,  will  prove  eflfective.  In  these  cases, 
also,  a  solution  of  corrosive  sublimate  in  tincture  of  myrrh  or  benzoin  may 
be  employed  in  the  same  manner.  These  stronger  remedies,  however,  should 
always  be  applied  with  great  care  in  infants  and  young  children,  and  should 
never,  in  fact,  be  resorted  to  unless  the  milder  measures  have  been  used 
without  result.  In  strumous  patients,  if  the  disease  prove  obstinate,  a 
favorable  result  from  local  treatment  may  be  influenced  by  the  administra- 
tion of  appropriate  internal  remedies,  such  as  cod-liver  oil,  iron,  and  other 
alterative  tonics. 

The  nails  when  affected  should  be  kept  closely  cut  and  scraped,  and 
one  of  the  above  ointments  or  lotions  frequently  applied.  Attacking  these 
parts,  the  disease  is,  as  a  rule,  rebellious,  aud  demands  energetic  treatment. 

TINEA  TONSUKANS  (TINEA  TRICHOPHYTINA  CAPITIS). 
Ssnnptoms  and  Clinical  History. — Tinea  tonsurans,  or  ringworm  of 
the  scalp,  presents  itself  as  rounded  scaly  patches  of  variable  size,  in  which 
many  of  the  hairs  have  fallen  out  of  the  follicles,  while  others  are  broken 
off  close  to  the  skin,  producing  areas  of  more  or  less  complete  baldness 
studded  with  short  stumps  of  hairs.     It  begins,  like  ringworm  of  the  gen- 
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eral  surface,  as  small,  circular,  hypersemic,  slightly-scaly  patches,  usually 
somewhat  elevated,  and,  as  a  rule,  sharply  defined.  Occasionally  ill-devel- 
oped papules  and  vesicles  may  be  found  at  the  margin  of  the  patches. 
There  may  be  one  or  more  areas,  several,  as  a  rule,  being  present  in  a 
single  case.  As  long  as  the  patches  remain  discrete,  which  obtains  in  most 
cases,  they  preserve  their  circular  form,  but  not  imcommonly  as  they  extend 
peripherally  they  unite,  forming  irregularly-shaped  areas  which  may  cover 
the  greater  part  of  the  scalp.  Patches  of  the  disease  may  also  be  present 
upon  other  parts  of  the  body.  Slight  itching  is  usually  present,  but  this  is 
rarely  so  severe  as  to  be  a  prominent  symptom. 

Signs  of  inflammatory  action,  which  may  be  noticeable  in  the  beginning, 
are  rarely  present  when  the  case  comes  under  the  notice  of  the  physician. 
At  this  time  the  disease  appears  as  a  grayish-white,  rounded,  circumscribed 
patch,  more  or  less  bald,  with  scattered  hair-stumps.  The  hairs  undergo 
alterations  early  in  the  disease.  They  become  dry,  are  without  their  usual 
lustre,  and  are  exceedingly  brittle,  falling  out  or  breaking  off  with  an  irreg- 
ular brush-like  fracture.  In  most  cases,  upon  close  examination  of  the 
involved  areas,  minute  whitish  or  grayish,  scaly  elevations,  composed  of 
epidermic  debris  and  fungus-elements,  are  seen  projecting  from  the  mouths 
of  many  of  the  follicles,  producing  an  appearance  resembling  goose-flesh. 

In  some  cases  the  disease  may  exist  in  the  form  of  small  disseminated 
patches,  each  patch  involving  a  few  or  a  limited  number  of  follicles.  In 
this  form,  as  the  scaliness  is  slight  and  the  number  of  stumps  small,  the 
disease  may  readily  escape  detection  unless  great  care  is  exercised  in  the 
examination  of  the  parts.  Occasionally,  more  especially  in  strumous  sub- 
jects or  in  those  whose  powers  of  resistance  have  been  weakened,  the  in- 
flammatory action  may  be  severe,  the  affected  parts  becoming  red,  elevated, 
swollen,  puffed,  and  painful ;  the  hairs  falling  out,  and  from  the  distended 
follicles  a  sticky  mucoid  or  muco-purulent  fluid  escaping, — tinea  kerion. 
The  severe  inflammation  acts,  in  some  cases,  destructively  to  the  fungus, 
and  a  spontaneous  cure  results. 

Tinea  tonsurans  is  rare  after  puberty  :  it  is  essentially  a  disease  of  child- 
hood, being  almost,  if  not  entirely,  unknown  in  the  adult.  It  is  met  with 
in  all  classes  of  society,  but  is  obviously  more  common  among  the  poor  and 
neglected.  It  occurs  frequently  in  schools  and  other  institutions,  and  is 
communicated  either  by  direct  contact  or,  what  is  probably  more  common, 
by  means  of  caps,  hair-brushes,  etc.  The  fungus  is  to  be  found  growing 
in  the  epidermis,  in  the  hair-follicles,  and  in  the  shaft  of  the  hair.  In  this 
last  named  may  be  found  a  profusion  of  spores,  but  few,  if  any,  threads. 
The  hair  undergoes  disintegration,  the  growth  of  the  parasite  forcing  its 
elements  apart  and  rendering  it  lustreless  and  brittle. 

Diagnosis. — The  diagnosis  may  be  usually  made  without  difficulty. 

The  rounded,  marginate,  scaly  plaques,  from  which  many  of  the  hairs  have 

fallen,  the  numerous  broken-off'  hair-stumps,  the  peculiar  appearance  of  the 

affected  part  produced  by  the  miuute  projecting  cones  of  epidermic  scales, 
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are  features  sufficiently  characteristic  to  prevent  error.  Alopecia  areata 
resembles  it  only  in  the  loss  of  hair  and  usually  the  shape  of  the  patches, 
but  beyond  these  symptoms  the  two  diseases  have  nothing  in  common.  In 
doubtful  cases  a  microscopic  examination  of  the  stumps  or  scales  will  be 
decisive.  For  this  purjiose  the  scrapings  or  hair-stumps  should  be  placed 
upon  a  slide,  moistened  with  liquor  potassse,  and  then  examined  with  a 
power  of  three  to  five  hundred  diameters.    (See  Figs.  2  and  3.) 

Treatment. — The  prognosis  as  to  the  ultimate  cure  of  the  affection  is 
favorable,  but  it  is  not  infrequently  exceedingly  rebellious  to  treatment. 
Especially  in  schools  and  children's  asylums,  in  which  patients  are  usually 
pale  and  weakly,  is  it  apt  to  be  obstinate.  Unless  thoroughly  and  perse- 
veringly  treated,  repeated  relapses  will  occur.  In  exceptional  cases  the 
disease,  for  a  time,  seemingly  defies  all  remedies,  increasing  and  spreading 
under  the  most  energetic  treatment.  In  an  average  case  a  cure  may  usually 
be  effected  in  two  to  six  months.  It  is  advisable,  conjointly  with  active 
management  of  the  diseased  areas,  to  make  frequent  application  of  an  efficient 
parasiticide  to  the  whole  scalp,  in  order  that  the  spread  of  the  disease  may 
be  prevented.  For  this  purpose,  a  saturated  solution  of  boric  acid,  a  two- 
per-cent.  solution  of  carbolic  acid,  or  a  weak  lotion  of  corrosive  sublimate 
may  be  employed.  The  scalp  should  be  washed  only  at  intervals  of  several 
days,  in  order  that  the  remedies  used  may  thoroughly  permeate  or  soak  into 
the  parts.  Cutting  the  hair  closely,  while  not  absolutely  necessary,  greatly 
facilitates  treatment  and  is  always  to  be  advised.  Depilation  of  the  affected 
parts  should  be  practised,  and,  though  troublesome,  is  of  great  value  iu 
exjjediting  the  cure,  as  by  their  extraction  the  fungus  within  the  hairs  is 
removed,  and  the  remedy  has  easier  access  to  the  follicles  and  is  thus 
brought  into  contact  with  the  deep-lying  fungus.  The  ointment  or  lotion 
chosen  should  be  applied  at  least  twice  daily.  The  number  of  so-called 
parasiticides  from  which  a  selection  may  be  made  is  a  large  one,  but  success 
depends,  in  a  great  measure,  not  so  much  upon  the  special  parasiticide  chosen 
as  upon  the  thoroughness  and  perseverance  in  its  application.  At  the  same 
time  it  must  be  stated  that  remedies  often  act  differently  in  different  cases, 
and  a  change  from  one  to  the  other  may  at  times  be  made  with  advantage. 
In  cases  in  which  the  disease  is  more  or  less  limited,  and  the  attendants 
intelligent,  the  most  useful  remedy  is  a  lotion  of  corrosive  sublimate,  two 
to  five  grains  to  the  ounce.  Carbolic  acid,  one  or  two  drachms  to  the  ounce 
of  glycerin  or  ointment,  is  also  often  satisfactory.  Oleate  of  mercury,  in 
the  form  of  an  ointment,  ten  to  twenty-five  per  cent,  strength,  may  often  be 
employed  with  good  effect.  Sulphur,  citrine,  tar,  and  ammoniated-mercury 
ointments,  either  alone,  or  several  combined,  deserve  favorable  mention. 
Chrysarobin,  a  drachm  to  the  ounce  of  collodion  or  gutta-percha  solution, 
or  in  the  form  of  a  rubber  plaster,  forms  an  efficient  application,  and  may 
be  used  when  the  disease  is  limited  to  well-defined  patches.  Occasionally, 
when  the  disease  is  unusually  rebellious,  remedies  such  as  will  excite  con- 
siderable inflammation  in  the  affected  jjart  may  be  employed.     Such  reme- 


Fio.  7. 


Ova,    or    Nits,   of    the    Head- 
Louse,    ATTACHED    TO    THE    HaIR. — 

Greatly  enlarged.    (After  Kaposi.) 
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PEDiciiLire  Capitis, 
Male.— y  abnnt  15. 
(After  Kuchenmeister.) 


Pediciilus  Corporis,  Fe- 
male.—X  about  15.  (After 
Kuchenmeister.) 


Pediciilus  Pubis.— x  about  35,    (After 
Schmarda.) 
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dies,  however,  are  not  without  danger,  and  should  be  employed  only  under 
careful  supervision.  Croton  oil,  pure  or  diluted  with  two  or  three  parts  of 
olJve  oil,  may  be  used  for  this  purpose,  the  precaution  being  observed  never 
to  apply  it  over  a  large  surface  at  one  time.  Several  such  applications 
may  be  necessary  to  produce  inflammation  sufficient  to  destroy  the  fungus. 
Acetic  acid  and  cantharidal  collodion  may  be  similarly  employed.  Perma- 
nent baldness  may  follow  the  use  of  such  active  remedies,  and  their  employ- 
ment therefore  is  to  be  recommended  in  rare  instances  only.  After  four  to 
SIX  weeks'  ti-eatment,  all  remedial  applications  should  be  suspended  for  a 
short  time,  in  order  that  the  exact  conditions  may  again  be  carefully  ascer- 
tained. Upon  the  discovery  of  scaliness  or  broken  hairs  or  stumps  or  the 
detection  of  the  fungus  by  microscopic  examination,  treatment  should  be 
resumed,  and  so  on  until  all  traces  of  the  disease  have  disappeared.  While 
local  treatment  is  alone  demanded  for  the  cure,  the  influence  of  such  ap- 
plications is  seemingly  heightened,  especially  in  strumous  and  debilitated 
patients,  by  the  conjoint  administration  of  cod-liver  oil  and  similar  nutri- 
tive tonics. 


SCABIES. 


Definition  and  Symptoms. — Scabies,  or  itch,  is  a  contagious  disease  of 
the  skin,  due  to  the  invasion  of  an  animal  parasite,  the  acarus  scabiei.  The 
presence  of  the  parasite  within  the  cutaneous  structures  excites  varying  de- 
grees of  irritation,  and  in  consequence  the  formation  of  vesicles,  papules, 
and  pustules,  accompanied  with  more  or  less  intense  itching.  Secondarily 
crusting,  and  at  times  a  mild  or  severe  degree  of  dermatitis,  may  be  brought 
about.  The  impregnated  female  acarus  penetrates  the  epidermis  obliquely 
to  the  rete  and  then  horizontally,  forming  a  minute  passage  or  burrow,  in 
which  are  deposited  ten  or  fifteen  ova.  These  burrows,  or  cuniculi,  are 
found  most  abundantly  in  the  interdigital  spaces,  on  the  flexor  surfaces  of 
the  wrists,  about  the  mammae  in  the  female,  and  on  the  shaft  of  the  penis 
in  the  male,  and  present  themselves  as  tortuous,  straight,  or  zigzag,  dotted, 
slightly-elevated,  grayish  or  dark-gray  lines,  varying  in  length  from  usu- 
ally two  millimetres  to  two  centimetres.  The  mite,  or  acarus  (or  sarcoptes 
hominis),  is  to  be  found  at  the  blind  end  of  the  burrow,  usually  the  most 
elevated  point.  Several  such  burrows  may  be  found  in  a  single  case,  but 
they  are  never  present  in  great  numbers,  as  the  irritation  caused  by  the 
penetration  of  the  mite  leads  either  to  violent  scratching  and  their  de- 
struction, or  to  the  formation  of  vesicles  or  pustules,  or  to  both,  and  their 
further  formation  is  prevented.     (See  Figs.  4  and  5.) 

The  eruption  due  to  the  invasion  of  the  itch  mite  is  therefore,  as  may 
be  inferred  from  the  above,  to  be  found  principally  in  protected  situations 
or  where  the  skin  is  thin  and  delicate,  as  between  the  fingers,  on  the  wrists 
and  forearms,  in  the  folds  of  the  axillte,  on  the  abdomen,  on  the  buttocks, 
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about  the  genitalia,  and  in  the  mammary  region  in  females.  In  infants  and 
young  children,  especially  in  well-advanced  cases,  the  scalp  and  face  may 
also  be  involved.  In  children,  likewise,  the  skin  being  more  tender,  the 
type  of  the  lesions  is  apt  to  be  much  more  inflammatoiy,  and  hence  the 
pustular  lesions  are  usually  much  more  abundant,  than  in  adults.  lu  those 
predisposed,  a  true  eczema  may  arise,  and  then,  in  addition  to  the  character- 
istic lesions  of  scabies,  eczematous  symptoms  are  superadded ;  in  chronic 
cases,  indeed,  the  burrows  and  other  consequent  lesions  may  be  more  or 
less  completely  masked  by  the  eczematous  inflammation,  and  the  true  nature 
of  the  disease  greatly  obscured. 

Scabies  is  a  local  disease,  dependent  solely  upon  the  presence  of  the 
acarus.  The  general  health  is  not  aifected,  except  indirectly  by  loss  of  sleep 
through  the  intense  itching.  It  is  contagious  to  a  marked  degree.  It  is 
most  commonly  contracted  by  sleeping  with  those  affected  or  by  occupying  a 
bed  in  which  an  affected  person  has  recently  slept.  It  occurs,  for  obvious 
reasons,  oftener  among  the  poor,  although  it  is  not  uncommon  among  the 
wealthier  classes.  The  female  acarus,  which  alone  penetrates  the  skin,  is  a 
small,  almost  microscopic  animal,  oval  in  shape,  the  dorsal  surface  being 
convex  and  marked  by  shallow  transverse  furrows  and  provided  with  a 
number  of  small  spikes  projecting  backward ;  on  the  ventral  surface,  which 
is  slightly  flattened,  are  found  four  pairs  of  legs,  the  two  anterior  pairs  of 
which  are  provided  with  suckers,  while  the  posterior  pairs  terminate  in  long 
hairs.  The  male  acarus,  which  is  only  about  one-half  the  size  of  the  female, 
exists  in  comparatively  small  numbers,  and  apparently  takes  but  little  part 
in  the  production  of  the  cutaneous  symptoms. 

Diagnosis. — The  diagnosis  in  uncomplicated  cases  is  made  without 
difficulty.  The  burrows,  which  are  pathognomonic,  may  usually  be  found 
upon  careful  examination.  They  should  be  looked  for  especially  between 
the  fingers  and  on  the  flexor  surface  of  the  wrists.  But,  apart  from  the 
presence  of  the  cuniculi,  the  distribution  of  the  eruption  is,  as  a  rule,  suffi- 
ciently characteristic.  An  eruption  of  multiform  lesions  occurring  on  the 
hands  and  wrists,  on  the  flexor  surface  of  the  forearms,  in  the  axillary 
folds,  about  the  buttocks  and  genitalia,  and  not  infrequently  about  the  feet 
and  toes,  attended  with  more  or  less  intense  itching,  and  with  a  progressive 
history,  points  unmistakably  to  scabies.  It  bears  most  resemblance  to 
vesicular  and  pustular  eczema,  and  to  pediculosis.  From  eczema  it  may  be 
differentiated  by  the  peculiar  distribution,  the  absence  of  any  tendency  to 
become  confluent,  and  the  polymorphous  character  of  the  lesions,  to  which 
is  usually  added  a  history  of  contagion,  and  progressive  development.  It 
should  not  be  forgotten,  however,  that  scabies  may  give  rise  to  a  veritable 
eczema  in  those  having  a  predisposition  to  this  malady.  In  such  cases  the 
finding  of  the  burrows  and  the  localization  will  reveal  the  existing  cause 
of  the  eruption.  Pediculosis  differs  from  scabies  in  the  fact  that  the  erup- 
tion is  to  be  found  chiefly  upon  parts  of  the  body  with  which  the  clothing 
lies  closely  in  contact,  as  for  instance  around  the  neck,  around  the  waist, 
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etc.  Moreover,  as  the  pediculi  live  in  the  clothing,  necessarily  only  covered 
portions  show  their  irritating  eifects,  and  the  hands,  which  are  usually  the 
first  to  be  attacked  in  scabies  and  usually  most  markedly  involved,  are 
entirely  free  in  pediculosis. 

Treatment. — The  disease  is  readily  cui-ed.  As  soon  as  the  acari  and 
their  ova  are  destroyed,  the  itching  and  the  secondary  symptoms  rapidly 
disappear.  Treatment  should  be  preceded  by  a  soap-and-hot-water  bath, 
immediately  after  which  the  first  remedial  application  is  to  be  made. 
There  are  several  remedies  which  may  be  used  with  satisfactory  results, 
but  sulphur  is  perhaps  the  most  commonly  employed,  and  is,  upon  the 
whole,  the  best.  It  is  applied  in  ointment  form,  one  to  three  drachms 
to  the  ounce  of  lard,  or  lard  and  petrolatum.  The  peculiar  sulphur  odor 
which  develops  and  its  occasional  irritating  eifects  are  its  objectionable  qual- 
ities. In  young  children,  and  especially  in  those  cases  in  which  there  is 
much  dermatitis,  not  more  than  one-half  to  one  drachm  to  the  ounce  should 
be  employed.  Balsam  of  Peru  is  a  parasiticide  of  some  value,  and  in  com- 
bination with  sulphur  may  always  be  used  with  confidence.  The  following 
formula  will  be  found  exceedingly  useful,  especially  in  young  children  and 
in  the  highly  inflammatory  cases  :  R  Sulphur,  prsecip.,  3i ;  balsam.  Peruv., 
oi ;  adipis.  Si.  In  the  warm  season  it  will  be  necessary  to  add  some 
simple  cerate  to  this  in  order  that  the  resulting  ointment  may  be  of  proper 
consistence  for  comfortable  use.  Styrax  is  also  a  remedy  of  value,  without 
the  irritating  effects  of  sulphur,  and  may  be  used  either  as  an  ointment  in 
the  strength  of  one  part  to  two  or  three  parts  of  lard,  or  pure  with  two 
drachms  of  alcohol  and  one  drachm  of  olive  oil  to  the  ounce.  Naphthol, 
twenty  to  sixty  grains  to  the  ounce,  has  been  highly  recommended  by  Ka- 
posi. It  is  in  my  experience  not  without  value,  having  the  advantage 
of  being  colorless  and  odorless.  In  some  cases,  however,  it  is  not  wholly 
uuirritating.  After  the  preliminary  soap-and-hot-water  bath,  the  remedy 
selected  is  to  be  well  rubbed  over  the  whole  surface.  If  the  scalp  and  face 
are  not  involved,  these  parts  may  be  spared  in  the  treatment.  The  applica- 
tion is  to  be  made  morning  and  evening  for  at  least  two  days,  and  better  for 
three,  and  on  the  following  day  another  soap-and-hot-water  bath  is  to  be 
taken.  The  underwear  and  bed-linen  are  then  to  be  changed.  In  ordinary 
cases  one  such  course  will  suffice  to  bring  about  a  cure.  In  some  instances, 
however,  and  more  especially  with  ignorant  and  careless  patients,  and  prob- 
ably by  reason  of  neglect  of  the  details  and  thoroughness  in  making  the 
applications,  some  parasites  and  ova  escape  destruction,  and  consequently 
itching  will  again  begin  to  show  itself  at  the  end  of  a  week  or  ten  days, 
and  a  repetition  of  the  treatment  becomes  necessary.  After  such  a  course, 
however,  it  is  always  well  to  wait  several  days  at  least.  The  secondary 
dermatitis  which  is  always  present  in  severe  cases  seldom  requires  special 
treatment.  "When  it  is  unusually  persistent  or  severe,  soothing  lotions  or 
ointments,  such  as  are  employed  in  the  acute  and  subacute  forms  of  eczema, 
should  be  prescribed.     In  the  case  of  small  children  and  infants,  as  already 
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intimated,  strong  applications  should  never  be  employed.  A  dermatitis  due 
to  too  active  and  prolonged  treatment  is,  indeed,  often  mistaken  for  the 
persistence  of  the  scabies,  and,  in  consequence  of  this  error,  is  kept  up  by 
ii-ritant  remedies  long  after  the  destruction  of  the  parasites. 


PEDICULOSIS. 

Pediculosis,  phtheiriasis,  or  lousiness,  is  a  contagious  affection,  due  to  the 
presence  of  an  animal  parasite,  the  pediculus,  and  presenting  three  varieties, 
named,  according  to  location,  pediculosis  capitis,  pediculosis  corporis,  and 
pediculosis  pubis, — the  parasite  in  each  being  a  distinct  species  of  pedicu- 
lus. The  first-named  variety  is  that  usually  observed  in  children.  Pedicu- 
losis corporis  is,  however,  occasionally  seen,  and  the  crab-louse — pediculus 
pubis — is  also  in  rare  instances  met  with  in  the  young,  seated  upon  the 
edges  of  the  eyelids  and  upon  the  eyebrows. 

Pediculosis  Capitis  occurs  much  more  frequently  in  children  than  in 
adults.  It  is  characterized  by  marked  itching,  and  the  formation  of  various 
inflammatory  and  secondary  lesions,  such  as  papules,  pustules,  and  excoria- 
tions. These  lesions  result  from  the  irritation  produced  by  the  parasites, 
and  from  the  scratching  to  which  the  intense  pruritus  gives  rise.  The 
serum  which  exudes  from  the  excoriated  surfaces,  together  with  the  pus 
from  the  ruptured  pustules,  produces  more  or  less  crusting  and  matting 
of  the  hair.  In  fact,  an  eczematous  condition  of  the  pustular  type  is  soon 
brought  about.  As  a  consequence  of  the  cutaneous  irritation  the  neighboring 
cervical  lymphatic  glands  may  become  inflamed  and  swollen,  and  in  rare 
cases  may  suppurate.  The  occipital  region  is  the  part  of  the  scalp  which  is 
usually  most  profusely  infested.  In  children  with  delicate  skins,  scattered 
papules,  vesico-papules,  and  pustules  and  excoriations  may  often  be  seen 
upon  the  forehead  and  neck.  In  addition  to  the  pediculi,  which,  as  a  rule, 
may  be  readily  found,  their  ova  or  "  nits"  may  always  be  seen  upon  the  shaft 
(if  the  hairs,  quite  firmly  attached.  These  latter  are  dirty-white  or  grayish- 
Ljoking,  pear-shaped  bodies,  visible  to  the  naked  eye,  and  fastened  upon  the 
shaft  of  the  hair  with  the  smaller  end  towards  the  root.    (See  Figs.  6  and  7.) 

The  diagnosis  is  readily  made,  as  the  pediculi  are  usually  to  be  found 
without  difficulty,  and,  even  when  they  exist  in  small  number  and  are  not 
readily  discovered,  the  presence  of  the  ova  will  indicate  the  nature  of  the 
affection.  Pustular  eruptions  upon  the  scalp,  especially  posteriorly,  should 
always  arouse  a  suspicion  of  pediculosis.  The  possibility  of  the  pediculosis 
being  secondary  to  an  eczema  must  not  be  forgotten. 

Treatment  consists  in  the  application  of  some  remedy  destructive  to  the 
pediculi  and  their  ova.  Petroleum  is  one  of  the  most  effective  remedies  at 
command,  one  or  two  thorough  applications  being  usually  sufficient.     In 
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order  to  lessen  its  inflammability  and  also  to  mask  its  somewhat  disaoree- 
able  odor,  it  may  be  mixed  with  an  equal  part  of  olive  oil  and  a  small 
quantity  of  the  balsam  of  Peru  added.  The  whole  scalp  should  be  thor- 
oughly saturated  one  or  two  evenings  just  before  retiring,  and  the  parts 
enveloped  with  a  cap  or  a  bandage,  and  the  remedy  allowed  to  act  over- 
night, to  be  followed  the  next  morning  with  a  soap-and-hot^water  washing. 
Care  should  be  taken  not  to  allow  the  petroleum  to  run  over  the  forehead 
or  down  the  neck.  Tincture  of  cocculus  Indicus,  pure  or  diluted,  may  also 
be  applied,  with  good  results.  In  those  cases  in  which  there  is  but  slight 
inflammation  of  the  scalp,  a  solution  of  corrosive  sublimate,  two  or  three 
grains  to  the  ounce,  may  be  employed.  When  the  parts  are  decidedly  ecze- 
matous,  or  when  numerous  excoriations  are  present,  ointments  are  perhaps 
preferable.  An  ointment  of  ammoniated  mercury,  thirty  to  sixty  grains  to 
the  ounce,  or  staphisagria,  one  or  two  drachms  to  the  ounce,  may  be  used. 
In  order  to  remove  the  ova  from  the  hairs,  acid  or  allcaline  lotions  may  be 
employed,  such  as  dilute  acetic  acid  or  vinegar,  or  solutions  of  carbonate 
of  sodium  or  borax. 

Pediculosis  Corporis  is  dependent  upon  the  presence  of  the  pediculus 
corporis,  which  is  larger  than  the  variety  infesting  the  scalp.  The  parasites . 
live  in  the  clothing,  and  are  to  be  found  chiefly  in  the  folds  and  seams,  and 
only  exceptionally  upon  the  skin,  which  they  visit  for  the  purpose  of  feed- 
ing. The  minute  hemorrhagic  puneta  showing  the  points  at  which  the 
pediculi  have  been  sucking,  and  the  consequent  papules  and  other  inflamma- 
tory lesions,  together  with  the  excoriations,  are,  therefore,  to  be  found  most 
abundantly  on  those  pai'ts  of  the  body  with  which  the  clothing  comes  closely 
in  contact,  as,  for  instance,  around  the  neck,  across  the  shoulders,  around 
the  waist,  etc.  Pediculosis  corporis  is,  as  already  remarked,  not  at  all 
common  in  children.  For  its  treatment  the  clothing  and  bed-coverings  are 
to  be  thoroughly  baked  or  boiled,  the  pediculi  and  ova  being  in  this  manner 
destroyed.     (See  Fig.  8.) 

Pediculosis  Pubis  is  usually  and  typically  seen  about  the  hairy  parts  of 
the  genitalia,  but  for  evident  reasons  is  not  seen  in  this  region  in  children. 
This  parasite — the  pediculus  jDubis,  or  crab-loase — is,  however,  occasionally 
met  with  in  the  young,  infesting  the  eyelids  and  the  eyebrows.  The  pediculi 
are  rarely  present  in  numbers,  but  one  or  several  may  be  detected  upon  close 
examination  firmly  seated  on  the  edge  of  the  lids  or  on  the  eyebrow  at  the 
root  of  the  hair.  (See  Fig.  9.)  The  ova  may  be  readily  discovered  attached 
to  the  hairs.  The  excrement,  appearing  as  minute  reddish  particles  resem- 
bling specks  of  iron  rust,  may  also  be  seen  among  the  hairs  and  on  the 
skin  immediately  below  the  infested  part.  Variable  degrees  of  irritation 
result  from  their  presence.  For  their  destruction  citrine  or  ammoniated 
mercury  ointment,  weakened  with  two  to  four  parts  of  lard,  may  be  carefully 
used.     Frequent  washing  of  the  parts  will  also  be  of  material  aid. 


PART    II. 

CONSTITUTIONAL     DISEASES,     AND     DIS- 
EASES OF  NUTRITION. 


SCROFDLOSIS. 

By   henry   ASHBY,  M.D.,  M.E.C.P. 


For  upwards  of  two  thousaud  years  swellings  in  the  neck  have  been 
recognized  in  the  human  subject  and  known  by  the  names  of  jfovaSe?, 
scrofula,  or  struiim.  The  origin  of  these  terms  is  somewhat  doubtful,  aud 
it  seems  to  have  been  in  dispute  both  by  ancient  and  modern  writers. 
Thus,  Paulus  ^gineta  says,  "The  chceras,  or  scrofula,  is  an  indurated 
gland,  mostly  forming  in  the  neck,  armpits,  and  groins,  deriving  its  name 
either  from  a  Greek  word  signifying  a  species  of  rock,  or  from  swine, 
because  they  are  fruitful  animals,  or  because  swine  have  swellings  of  the 
neck." ' 

It  seems  clear  that  the  terms  are  derived  from  ympnri  or  scrofa,  a  "  pig  ;" 
but  what  the  connection  was  between  a  pig  and  scrofula  in  the  eyes  of 
the  ancients  it  is  difficult  to  say.  Both  Gralen  and  Celsus  use  the  word 
struma  as  signifying  swellings  or  tumors  in  the  neck,  none  of  the  ancient 
writers  using  the  term  in  the  wider  signification  of  modern  times. 

The  greater  part  of  the  writings  of  the  ancients  concerning  scrofula  are 
occupied  in  describing  the  treatment  to  be  adopted  for  these  swellings:  this 
consisted  in  the  application  of  various  ointments  and  in  giving  directions 
for  their  removal  by  excision.  Celsus  describes  these  swellings  accurately 
when  he  represents  them  as  "  indolent  affections  of  the  glands,  which  come 
slowly  to  maturity  and  prove  very  troublesome  to  the  physician."  This 
has  certainly  been  the  experience  of  many  physicians  since  the  time  of 
Celsus. 

1  Paulus  ^Eginetii,  translated  by  F.  Adams,  SN'donham  Society,  London,  1844. 
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These  writings  afford  abundaut  evidence  that  scrofula  was  a  common 
disease  in  ancient  times,  and  that  its  principal  characters  were  pretty  much 
what  they  are  at  present.  That  scrofulous  swellings  were  also  common  in 
mediaeval  times  is  also  certain ;  of  this  there  is  indubitable  I'ccord  in  the 
accounts  preserved  of  the  "  treatment  by  the  touch,"  which  was  practised 
for  many  centuries  by  the  kings  of  England  and  France.  Hence  the  name 
of  king's  evil.  In  England  the  practice  prevailed  as  early  as  the  times  of 
Edward  the  Confessor  and  as  recently  as  the  reign  of  Queen  Anne.^  It  is 
said  that  Charles  II.  "touched"  ninety-two  thousand  one  hundred  and 
seven  persons  for  the  king's  evil  in  twelve  years,  and,  as  travelling  in  those 
days  was  difficult  and  costly,  applicants  for  this  method  of  cure  \vould  be 
drawn  very  largely  from  the  metropolitan  districts.  It  seems  probable  from 
these  figures  that  scrofulous  swellings  must  have  been  exceedingly  common, 
and  Phillips  is  justified  in  his  inference  that  scrofula  was  commoner  in  those 
times  than  in  our  own.  What  was  the  origin  of  the  superstition,  and  how 
it  could  have  been  so  long  practised  without  discredit,  is  a  marvel  to  us 
at  the  present  time. 

It  is  only  within  the  last  hundred  years  that  the  terms  scrofula  and 
struma  came  to  have  a  wider  signification.  Post-mortem  examinations 
showed  that  caseous  glands  existed  in  other  parts  of  the  body  besides  the 
neck,  and  were  often  associated  with  caseous  degeneration  in  other  organs ; 
moreover,  it  was  noted  that  those  who  suffered  from  scrofulous  swellings 
suffered  frequently  also  from  various  superficially-placed  inflammations, 
and  the  opinion  gained  ground  that  the  cervical  swellings  were  only  part 
of  a  more  general  disease  ;  that  in  some  individuals  there  existed  a  tendency 
to  various  catarrhs  and  inflammations  as  well  as  to  caseous  glands,  and  it 
was  to  this  tendency  in  the  individual  that  the  term  strumous  or  the  scrofu- 
lous diathesis  was  applied.  Thus  there  was  a  strumous  ophthalmia,  a  stru- 
mous bronchitis,  a  strumous  eczema  ;  and,  moreover,  inasmuch  as  scrofulous 
glands  were  found  caseating,  the  term  scrofulous  was  applied  to  all  caseating 
processes  ;  hence  there  was  a  scrofulous  hip-joint  disease,  scrofulous  tumors 
of  the  brain,  a  scrofulous  testicle,  and  scrofulous  j^neumonia.  It  was  thus 
that  the  word  strumous  came  in  the  last  generation  to  have  a  very  wide 
signification,  and  to  be  applied  to  various  constitutional  states  which  have 
more  recently  been  differentiated.  Thus,  neither  new  growths,  rickets,  nor 
syphilis  are  looked  upon  at  the  present  time  as  having  any  relation  to 
scrofula.  Indeed,  the  tendency  at  the  present  day  among  recent  writers — on 
account  of  the  abuse  of  the  word  strumous — is  to  do  away  with  it  alto- 
gether, scrofulosis  being  denied  its  position  as  a  "  self-standing"  disease, — 
the  caseating  processes  being  looked  upon  as  tubercular  and  the  superficial 
inflammations  being  simply  inveterate  in  character  because  they  occur  in 
children  of  low  vitality. 

What,  then,  do  we  understand  when  we  say  a  child  is  scrofulous?  or  are 

'  See  Phillips,  Scrofula  and  its  Treatment,  p.  259. 


138  SCKOFULOSIS. 

we  to  avoid  the  use  of  the  term  because  it  has  been  used  as  a  convenient 
cloak  for  ignorance  and  has  been  undoubtedly  misused  ?  In  the  first  place, 
it  is,  I  think,  wise  to  use  it  only  in  a  clinical  sense,  and  not  attempt,  in  the 
present  state  of  our  knowledge,  to  give  it  any  definite  pathological  meaning, 
or  assert  that  there  is  a  definite  disease  to  be  called  scrofula,  as  there  is  one 
called  syphilis  or  rickets,  apart  from  tuberculosis.  It  seems  to  me  that  to 
call  certain  lesions  of  the  skin  "  scrofulides,"  as  certain  eruptions  occurring 
in  the  course  of  syphilis  are  called  "  syphilides,"  is  to  stamp  them  as  mani- 
festations of  a  specific  disease  without  just  reason,  and  can  only  lead  to 
confusion  in  our  nomenclature. 

Definition. — We  may  say  a  child  is  strumous  who  suffers  from  inflam- 
mations of  a  peculiar  type,  especially  affecting  the  skin,  mucous  membrane, 
lymphatic  system,  bones,  and  joints.  The  distinctive  characters  of  these 
inflammations  are  that  they  are  induced  by  slight  irritation  or  injury,  are 
very  inveterate  and  slow  to  heal,  and  are  exceedingly  apt  to  involve  the 
neighboring  lymphatic  glands.  There  is  a  marked  tendency  to  caseation 
and  chronic  suppuration.  The  tendency  to  these  forms  of  inflammations 
has  been  called  the  scrofulous  or  strumous  diathesis.  It  is  wise  in  framing 
a  definition  of  scrofulous  process  to  avoid  all  reference  to  morbid  anatomy, 
and  to  depend  entirely  upon  clinical  characters.  Many  of  the  lesions  present 
in  scrofula  are  unquestionably  tubercular,  inasmuch  as  it  has  been  clearljr 
demonstrated  that  the  bacillus  of  Koch  is  present,  and,  moreover,  inocula- 
tion of  the  guinea-pig  or  rabbit  with  material  taken  from  such  gives  rise  to 
true  miliary  tubercvilosis.  Other  scrofulous  lesions,  as  impetigo,  are  cer- 
tainly not  tubercular  processes,  and  histologically  are  indistinguishable  from 
simple  eczema  or  similar  lesions  in  children  who  are  not  scrofulous.  The 
distinctive  characters  of  scrofulous  lesions  are  clinical, — such  as  their  chro- 
nicity,  their  tendency  to  spread  locally,  and  their  tendency  to  caseate  and 
involve  lymphatic  tissue. 

Etiology  of  Scrofula. — Scrofula  may  be  derived  by  inheritance  or  it 
may  be  acquired.  In  the  worst  forms  there  are  both  an  hereditary  dispo- 
sition and  conditions  favorable  for  its  development. 

Scrofula  in  Parents. — Parents  who  have  suffered  from  scrofula  when 
children  are  exceedingly  likely  to  have  children  who  suffer  in  a  similar 
way.  It  is  no  uncommon  thing  for  a  mother  to  bring  her  infant  or  child 
with  caseous  or  suppurating  cervical  glands,  having  herself  marks  or  scars 
in  the  neck  of  old  glandular  mischief;  or  the  mother  or  father  may  have 
suffered  from  spinal  caries,  strumous  joints,  or  other  manifestations  of 
scrofula. 

Phthisis  in  Parenfji. — Phthisis  in  the  parents  is  a  common  cause  of  scrof- 
ula in  their  children.  It  frequently  happens  that  a  man  becomes  phthisical, 
perhaps  suffers  from  chronic  phthisis  for  several  years;  the  children  he 
begets  during  the  period  of  ill  health  show  signs  of  scrofula,  while  the 
others  are  healthy. 

Syphilis. — Syphilitic  parents  not  unfrequently  beget  children  who  become 
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scrofulous.  Children  the  victims  of  hereditary  syphilis,  aud  who  suffer  or 
who  have  suffered  fi-om  interstitial  keratitis  or  who  bear  the  marks  of  past 
syphilitic  lesions,  not  infrequently  have  also  caseous  cervical  glands.  It 
may  happen  in  a  family  that  the  older  children  suffer  from  hereditary 
syphilis,  whereas  the  younger  are  simply  scrofulous,  suffering  from  eczema, 
phlyctenular  ophthalmia,  caseous  glands,  etc.  It  would  seem  as  if  the  virus 
of  syphilis  may  become  attenuated  and  simply  produce  an  enfeebled  consti- 
tution which  shows  itself  in  scrofulous  lesions. 

Coiisanguinity,  etc. — Some  writers,  such  as  Rilliet,  Lugol,  Comby,  have 
attributed  scrofula  in  children  in  some  instances  to  consanguinity  on  the 
part  of  the  parents ;  in  other  cases  to  the  youth  of  the  parents.  Comby 
lays  especial  stress  on  the  latter,  and  quotes  instances  where  the  jjarents 
were  nineteen  and  seventeen  years  of  age  or  thereabouts,  their  first-born 
being  scrofulous  and  their  later  children  healthy. 

Advanced  age  of  the  parents,  as  well  as  extreme  youth,  has  been  said  to 
predispose  to  scrofula.  It  is  probable  that  in  both  cases  the  infants  may 
be  weakly,  and,  if  the  conditions  of  life  are  favorable  thereto,  they  readily 
become  scrofulous. 

Rapid  childbearing  also  apparently  predisposes  to  scrofula. 

Effects  of  Food. — That  insufficient  or  improper  food  tends  to  produce 
scrofula,  where  an  hereditary  tendency  exists,  cannot  be  doubted,  but 
whether  it  will  produce  it  in  the  absence  of  any  hereditary  taint  cannot  be 
stated  with  certainty.^  In  most  cases  where  children  have  been  insuffi- 
ciently fed,  as,  for  instance,  in  the  orjDhan  asylums  and  workhouse  schools 
of  a  generation  or  two  back,  there  was  generally  overcrowding  and  bad  air, 
and  the  inmates  of  such  asylums  were,  many  of  them  at  least,  the  subjects 
of  an  hereditary  disposition  to  .scrofula.  There  cannot  be  a  doubt,  how- 
ever, that  with  the  more  liberal  diet  that  has  been  in  vogue  during  the  last 
few  years  in  workhouse  schools,  as  well  as  in  the  homes  of  the  poorer 
classes,  there  has  been  a  marked  diminution  in  the  amount  of  scrofula. 

A  realistic  picture  of  the  condition  of  things  which  existed  in  the 
House  of  ludustiy  in  Dublin  has  been  given  by  Carmichael  in  his  lectures. 
He  says,  "Some  years  ago  I  had  a  very  melancholy  but  convincing  proof 
of  the  effects  of  improper  food  in  producing  scrofula,  upon  five  or  six  hun- 
dred children  in  the  House  of  Industry,  of  all  ages  from  a  year  to  puberty. 
The  diet  of  the  children  consisted  of  coarse  brown  bread,  '  stirabout,'  and 
buttermilk,  generally  sour,  for  breakfast  and  supper;  of  a  mixture  of 
potatoes  and  esculent  vegetables,  eitlier  cabbage  or  greens,  for  dinner ;  and 
sour  buttermilk  again  for  their  drink.  They  were  confined  to  their  dormi- 
tories and  school-rooms,  of  insufficient  extent  for  their  number,  there  being 
no  play-ground  for  the  children,  consequently  they  were  deprived  of  that 
exercise  so  natural  and  necessary  for  the  development  of  the  frames  of 


•  That  scrofula  can  be  acquired  in  the  absence  of  hereditary  taint  is  rendered  probable 
by  the  fact  that  wild  animals,  such  as  lions  and  monkeys,  become  scrofulous  in  captivity. 
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young  animals,  and  which  might  have  enabled  them  to  digest  in  some 
degree  their  wretched  and  unwholesome  diet.  Under  this  cruel  mismanage- 
ment, they  lost  all  spirit  for  exercise  or  play ;  and  on  visiting  the  rooms  ia 
which  they  were  incarcerated,  the  air  of  which  was  impure  to  a  degree  only 
to  be  compared  to  jails  of  former  times,  these  wretched  little  beings  were 
seen  squatted  along  the  walls  of  their  foul  and  noisome  prison,  resembling 
in  their  listless  inactivity  an  account  I  have  somewhere  read  of  savages  met 
with  in  Australia,  their  faces  bloated  and  pale,  and  their  stomachs,  as  they 
sat,  nearly  touching  their  chins.  On  a  closer  examination  of  these  children, 
it  was  found  that  in  general  the  upper  lip  was  swelled,  the  tongue  foul,  or 
sometimes  of  a  bright  red  (indicative  of  acidity  of  stomach),  the  breath 
oifensive,  the  nostrils  nearly  closed  by  the  swelling  of  the  mucous  mem- 
brane, the  abdomen  tumid  and  tense,  and  the  skin  dry  and  harsh ;  but,  that 
which  most  appertains  to  my  present  subject,  the  cervical  glands  were  more 
or  less  swelled  and  tender ;  and  I  am  within  bounds  when  I  assert  that 
nearly  one-half  of  these  unhappy  children  had  the  characteristic  signs  of 
scrofula  in  their  necks." 

The  eifects  of  insufficient  food,  more  especially  in  those  cases  where 
there  had  been  a  deficiency  in  meat  and  fat  and  an  excess  of  vegetable  and 
farinaceous  food,  were  apparent  in  the  amount  of  scrofula  which  prevailed 
among  the  English  and  Irish  rural  population  a  generation  ago,  and  which 
prevails  to  a  certain  extent  at  the  present  time.  The  average  weekly  wage 
of  an  English  agricultural  laborer  some  years  ago  was  ten  or  eleven  shillings 
(two  and  a  half  dollars)  per  week.  Out  of  this,  rent  of  cottage  had  to  be 
paid  and  a  family  supported.  The  dietary  largely  consisted  of  bread,  pota- 
toes, cheese,  tea,  and  small  beer ;  butcher's  meat  was  unknown,  and  bacon, 
butter,  and  milk  were  rare  luxuries.  With  this  dietary  scrofula  was  ex- 
ceedingly common, — more  common  tiian  in  the  large  manufacturing  towns, 
where,  with  all  the  unhealthy  surroundings  and  vitiated  atmosphere,  wages 
were  better  than  in  the  country,  and  consequently  a  better  dietary  prevailed. 

The  same  kind  of  evidence  in  support  of  insufficient  food  producing 
scrofula  is  afforded  by  the  condition  of  English  prisons  some  few  years 
back.  It  was  shown  that  persons  entered  these  establishments  in  perfect 
health  and  free  from  hereditary  taint  of  scrofula  or  tuberculosis ;  but  they 
developed  enlarged  glands  or  other  manifestations  of  scrofula  during  their 
stay.  At  the  present  time,  with  an  improved  dietary  in  English  prisons 
and  better  ventilation,  tiiey  are  stated  to  be  the  healthiest  places  in  the 
country,  and  priscmere  of  the  lower  classes  are  mostly  discharged  in  a  better 
state  of  health  than  when  they  were  committed. 

Bad  Hygiene  and  Unhealthy  Surroundings.— Yitiated  air  from  over- 
crowding, absence  of  sunlight,  exposure  to  cold  and  damp,  are  important 
factors  in  producing  acquired  scrofula.  It  is  difficult  or  impossible  to  esti- 
mate the  effects  of  one  or  the  other  by  itself,  as  they  so  constantly  are  asso- 
ciated together,  being  the  conditions  usually  accompanying  squalor  and 
poverty.     The  importance  of  overcrowding  as  a  means  of  giving  rise  to  the 
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manifestations  of  scrofula  cannot  be  overestimated,  for  not  only  does 
breathing  air  vitiated  with  human  breath  lower  the  general  health  of  the 
body,  but,  if  the  bacillus  of  tubercle  is  the  active  agent  in  producing 
scrofula  and  tuberculosis,  the  crowding  together  of  infected  individuals  must 
favor  the  infection  of  those  who  are  free. 

Age,. — The  manifestations  of  scrofula  are  in  a  large  measure  confined  to 
the  early  or  later  years  of  life.  The  commonest  period  is  perhaps  between 
three  years  of  age  and  the  commencement  of  puberty,  though  infants  a  few 
months  old  may  suifer  from  glandular  enlargements  and  abscesses.  During 
childhood  the  lymphatic  system  is  functionally  active,  and  we  find  it  in 
consequence  more  liable  to  take  on  inflammatory  action  than  in  later  life. 
Thus  we  find  caseation  of  the  lymph-glands,  lymphadenoma,  Hodgkin's 
disease,  commoner  in  childhood  than  in  adult  life. 

Infection. — Is  scrofula  infectious  ?  Does  it  spread  from  one  child  to 
another,  or  from  some  of  the  lower  animals,  more  especially  the  cow,  to 
human  beings?  This  question  resolves  itself  into  the  larger  one,  Is  tuber- 
culosis infectious  ?  The  older  observers,  who  saw  the  fearful  prevalence  of 
scrofula  in  workhouse  schools  and  similar  institutions  where  many  chil- 
dren were  crowded  together,  believed  that  scrofula  spread  by  infection.  In 
a  certain  sense  this  was  no  doubt  true.  Purulent  ophthalmia,  impetigo,  as 
well  as  the  eruptions  caused  by  pediculi,  would  in  an  overcrowded  and 
badly-managed  institution,  where  the  health  of  the  inmates  was  below  par, 
readily  pass  from  one  child  to  another.  Glandular  enlargements  would  no 
doubt  follow  in  those  who  had  an  inherited  tendency  to  scrofula,  or  in  those 
whose  health  was  lowered  by  the  effects  of  an  improper  diet  and  unhealthy 
surroundings. 

Since  the  discovery  of  the  possibility  of  the  inoculation  of  tubercle  by 
means  of  caseous  material,  and  more  especially  since  the  discovery  of  the 
tubercular  bacillus,  the  question  of  infection  has  assumed  a  new  light, 
especially  as  to  the  possibility  of  infection  by  breathing  air  containing  the 
bacilli,  by  means  of  vaccination,  or  by  consuming  milk  from  a  tubercu- 
lous cow.  Only  the  last  two  will  be  considered  here.  With  regard  to 
vaccination,  it  must  be  admitted  that  after  vaccination  with  both  calf-lymph 
and  humanized  lymph  various  glandular  enlargements  and  chronic  tubercu- 
lar abscesses  have  made  their  appearance.  I  have  seen  on  several  occasions 
a  few  weeks  after  vaccination  the  cervical  glands  enlarged  on  the  same  side 
of  the  neck,  a  rapid  spread  to  other,  neighboring  glands,  followed  by 
numerous  "  cold  abscesses"  in  various  parts  of  the  body,  caries  of  the  nasal 
bones,  and  dactylitis.  In  these  cases  the  vaccination  was  with  calf-lymph, 
and  the  local  irritation  was  more  considerable  than  usual.  The  question 
arises,  did  the  lymph  contain  tubercular  bacilli  ?  was  there  a  local  tubercu- 
lar process  at  the  seat  of  vaccination  and  then  an  infection  of  the  neighbor- 
ing lymphatics?  It  is  by  no  means  necessary  to  assume  that  this  was  so. 
We  know  that  lymphatic  glands  enlarge  and  become  caseous  secondarily  to 
all  forms  of  skin  irritation  on  the  face  or  other  parts  which  are  in  no  sense 
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tubercular,  and  it  is  far  more  probable  that  the  process  of  vaccination  led 
to  an  irritation  of  the  glands,  which  in  a  scrofulous  child  became  caseous. 
It  is  highly  improbable  that  lymph  from  either  a  healthy  calf  or  a  healthy 
child  should  contain  tubercular  bacilli.  With  regard  to  the  second  question, 
— may  a  healthy  child  become  scrofulous  by  drinking  milk  from  a  cow 
sufferina:  from  lung-tuberculosis  or  tuberculosis  of  the  udder  ?  It  is  well 
known  that  cows  frequently  suffer  from  tuberculosis ;  it  has  been  stated,  on 
the  authority  of  veterinary  surgeons,  that  twenty-five  to  fifty  per  cent,  of 
beeves  slaughtered  in  England  were  tubercular.  Indeed,  Dr.  Carpenter,  of 
Croydon,  stated,  at  a  recent  meeting  of  the  British  Medical  Association  at 
Glasgow  (August,  1888),  that  a  London  inspector  informed  him  that  eighty 
per  cent,  of  all  the  meat  sold  in  the  Loudon  market  bore  evidence  of  tuber- 
cular mischief,  and  that  if  the  whole  of  this  were  condemned  the  inhabitants 
of  London  could  not  be  fed.  It  is  certain  that  the  milk  of  cows  suffering 
from  tuberculosis  of  the  udder  contained  tubercular  bacilli ;  it  is  less  certain 
that  cows  suffering  from  general  tuberculosis  give  tubercular  milk. 

Pathology. — It  must  early  have  struck  pathologists  what  a  similarity 
there  was  between  the  morbid  anatomy  of  scrofula  and  tubercle.  What- 
ever differences  tliere  might  be  clinically,  the  difference  was  ill  defined  iu 
the  dead-house,  for  caseous  masses  in  the  brain,  testis,  and  glands  were 
found  associated  with  gray  granulations  in  the  lungs.  It  must  have  been 
noticed  from  the  first  that  children  who  died  with  tabes  mesenterica  usually 
had  tubercles  in  their  lungs.  The  identity  of  scrofula  and  tubercular 
phtliisis  was  denied  by  many  of  the  older  writers,  such  as  Carmichael,  who, 
liowever,  admitted  that  the  children  of  phthisical  persons  were  generally 
scrofulous.  Others,  as  Roche,  maintained  their  identity,  the  only  difference 
being  in  the  seat  of  the  deposit.  This  view  was  strongly  upheld  by  Graves, 
who  in  his  Clinical  Lectures  says,  "  The  most  important  thing  for  a  student 
to  impress  on  his  mind  with  regard  to  all  cases  of  phthisis  is,  that  the 
pectoral  symptoms,  of  whatsoever  nature  they  may  be,  are  caused  by 
scrofulous  inflammation.  If  you  trace  the  phenomena  of  external  scrofu- 
lous abscesses,  you  will  be  struck  with  the  close  analogy  they  bear,  in  their 
manner  of  appearance,  their  progress,  and  termination,  to  the  ulcerations 
of  the  lungs  in  phthisis.  The  same  slowness,  the  same  insidious  latency, 
the  same  gradual  solidification  and  gradual  softening,  the  similarity  of  the 
puriform  fluid  secreted  in  each,  the  analogous  occurrence  of  burrowing 
ulcers  and  fistulous  openings,  the  close  approximation  in  the  form  of  their 
parietes,  and  the  difficulty  in  healing  remarked  in  both,  make  the  resem- 
blance between  them  extremely  striking.  Compare  scrofulous  inflammation 
of  the  hip  and  knee-joint  with  phthisical  suppuration  of  the  lungs :  have 
^ve  not  the  same  kind  of  hectic  fever,  the  same  flushings  and  sweats,  the 
same  state  of  urine,  the  same  diarrhoea,  the  same  state  of  appetite,  and  the 
same  emaciation  ?" ' 


'  Graves's  Cliuical  Medicine,  p.  510. 


SCROFULOSIS.  143 

This  strong  resemblance  between  scrofulosis  and  tubercnlosis  has  been 
well  put  by  one  of  the  most  recent  writers  on  scrofula,  who  says,  "  Since 
tubercle  was  first  described,  its  fortunes  and  those  of  scrofula  have  been 
linked  together.  In  all  its  changes,  in  all  its  losses,  into  all  the  false  posi- 
tions into  which  it  has  been  thrust  first  by  one  pathologist  and  then  by 
another,  scrofula  has  had  its  share.  Scrofula  at  one  time  posed  as  a  tuber- 
cular process ;  tubercle  at  another  time  has  been  described  as  a  scrofulous 
process.  Once  more  the  two  conditions  have  been  quite  distinct,  and  have 
been  even  antagonistic ;  and  lastly  they  have  been  identical,  with  no  line  of 
sej^aration  between  them." ' 

The  available  evidence  of  the  identity  or  difference  of  the  two  processes, 
the  scrofulous  and  the  tubercular,  may  be  considered  under  three  heads  : 

1.  Evidence  afforded  by  the  naked-eye  appearance  of  the  organs  re- 
moved post-mortem  or  by  operations. 

2.  Evidence  afforded  by  microscopical  examination  and  cultivation  of 
the  specific  bacillus. 

3.  Evidence  afforded  by  inoculation-experiments  on  rabbits  and  guinea- 
pigs. 

1 .  Naked-eye  Appearances. — Examination  of  enlarged  lymphatic  glands 
which  have  been  excised  from  the  neck  oflen  shows  not  only  caseous 
patches  and  points  of  softening,  but  also  gray  granulations  singly  or  in 
clusters.  The  enlarged  bronchial  and  mesenteric  glands  similarly  show 
caseation  and  also  gray  granulations.  It  can  hardly  be  held  that  there  is 
any  difference  between  the  processes  in  progress  in  the  cervical  and  bronchial 
glauds  :  if  one  set  is  tubercular,  the  other  set  surely  is  also.  That  caseous 
bronchial  glands  are  tubercular  is  shown  by  the  way  in  which  they  inocu- 
late the  neighboring  lung ;  caries  of  the  bodies  of  the  vertebrae  has  been 
known  to  act  in  a  similar  way,  the  tubercular  process  spreading  by  contact 
from  the  carious  bone  into  an  adherent  lung.  The  former  may  be  seen  in 
the  bodies  of  children  who  were  tubercular  but  who  have  died  of  some 
intercurrent  disease,  or  of  some  acute  tuberculosis,  as  meningitis.  A  lung 
may  be  free  from  tubercle  except  at  its  root,  whei-e  a  caseous  gland  is 
embedded  in  lung-substance,  the  lung  immediately  around  the  caseous  gland 
containing  gray  tubercle.  In  such  cases  the  sequence  of  events  has  been 
tolerably  clear :  there  has  been  some  simple  lung-trouble,  the  mediastinal 
and  bronchial  glands  have  become  enlarged  and  caseous,  and  then  there  has 
been  an  infiltration  or  an  infection  of  the  lung  surroimding  the  caseous 
glands,  which  spreads  into  the  lung  from  the  roots,  and  a  tuberculosis  of 
the  lungs  is  the  result.  It  appears  to  me  that  no  stronger  evidence  could 
be  produced  of  the  identity  of  the  scrofulous  and  tubercular  processes. 
Similar  evidence  is  obtainable  from  caseous  mesenteric  glands  :  a  tubercular 
peritonitis  is  constantly  associated  with  mesenteric  disease,  and  appears  to 
arise,  in  many  instances  at  least,  by  direct  contact. 

1  Treves  on  Scrofula,  p.  4. 
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That  tuberculosis  of  the  mesenteric  or  bronchial  glands  forms  a  greater 
standing  danger  to  life  than  tuberculosis  of  the  cervical  glands  is  certain, 
but  this  is  accounted  for  by  their  position,  without  the  necessity  of  assuming 
that  the  tuberculosis  is  of  a  less  intense  nature  in  the  one  case  than  in  the 
other.  The  cervical  glands  are  surrounded  by  structures  which  do  not 
readily  become  tubercular,  and  the  glands  themselves  may  caseate  and  dis- 
charge without  any  local  spread.  The  risk  of  a  local  extension  is  very 
much  greater  when  the  glands  are  deeply  seated  and  surrounded  by  impor- 
tant structures  such  as  the  bronchial  or  mesenteric  glands.  At  the  same 
time  it  is  probable  that  caseation  and  suppuration  of  these  glands  take 
place  oftener  than  is  sometimes  thought,  and  recovery  results,  as  it  is  not 
uncommon  to  find  them  cretaceous  at  post-mortem  examination  or  actually 
suppurating  in  cases  which  have  died  of  some  intercurrent  disease.  It  is 
difficult  to  say  if  there  is  a  greater  tendency  to  suppurate  in  the  external 
lymphatics  when  caseous  than  in  the  more  deeply  seated,  as  some  have 
maintained  ;  as  the  symptoms  given  by  a  suppurating  mediastinal  or  mes- 
enteric gland  are  necessarily  more  or  less  indefinite,  and,  moreover,  a  general 
spread  of  tubercle  is  likely  to  take  place  before  suppuration  commences. 

In  scrofulous  or  tubercular  disease  of  the  joints  the  tendency  to  a  gen- 
eral tuberculosis  is  not  perhaps  great,  and  children  linger  long  with  scrofu- 
lous hip-  or  spine-disease  without  there  being  a  general  tuberculosis ;  but 
certainly  tubercular  meningitis  is  not  uncommon  in  such  cases  or  an  acute 
tuberculosis,  aud  this  acute  general  infection  is  apt  to  follow  an  operation  or 
a  forcible  flexion  of  a  scrofulous  joint,  as  my  colleague  Mr.  G.  A.  Wright 
has  had  occasion  to  notice.  It  would  seem  as  if  at  times  a  stirring  up  or 
irritation  of  the  boue-disease  led  to  a  general  infection. 

2.  Microscopic  Examination. — The  evidence  afforded  by  microscopical 
examination  of  the  tubercular  nature  of  scrofulous  glands  and  other  scrofu- 
lous lesions  turns  principally  on  the  presence  or  absence  of  the  bacillus 
tuberculosis.  Numerous  "  giant  cells"  are  frequently  present  in  lymphatic 
glands,  caseous  bone,  and  lupus,  but  the  value  of  these  as  evidence  of 
tubercle  has  been  diminished  of  recent  years  by  their  presence  having  been 
discovered  in  some  sarcomas  and  other  growths.  It  is  almost  universally 
admitted  at  the  present  time  that  the  presence  of  Koch's  bacillus  stamps  the 
process  as  tubercular,  even  though  gray  tubercles  or  the  histological  charac- 
ters of  what  has  hitherto  been  regarded  as  tubercle  are  absent.  The  absence 
of  the  bacillus  cannot,  of  course,  be  taken  as  evidence  of  the  non-tubercular 
nature  of  any  lesion.  It  is  present  mostly  during  the  active  growth  of 
tubercle,  and  may  disappear  when  degeneration  and  suppuration  are  present. 
Very  many  sections  would  have  to  be  examined  before  it  could  be  definitely 
stated  that  it  was  certainly  absent  from  any  structure. 

Tubercular  bacilli  have  been  demonstrated  in  scrofulous  bone,  joints, 
synovial  membrane,  lupus,  cold  abscesses,  glands,  tongue,  testes,  uterus,  and 
appendages.  Among  the  observers  of  these  are  Koch,  Cornil  and  Babes, 
Demme,  Albrecht,  and  Hauck. 
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3.  Inoculation  Experiments. — Many  experiments  have  been  made  by  in- 
oculating rabbits  and  guinea-pigs  with  caseous  materials  taken  from  various 
scrofulous  lesions,  to  ascertain  if  a  more  or  less  general  tuberculosis  was  set 
up.  Rabbits  and  guinea-pigs  have  been  usually  selected  for  these  experi- 
ments, on  account  of  their  known  predisposition  to  tuberculosis.  Many 
experimenters  have  repeated  these  experiments,  with  more  or  less  success. 
Some  of  these  recorded  by  H.  Martin'  are  especially  complete  and  impor- 
tant.    A  short  summary  will  be  given  of  the  most  important. 

(1)  A  fragment  of  caseous  bone,  taken  from  a  necrosed  phalanx  of  a 
child  of  three  years,  was  inserted  into  the  peritoneal  cavity  of  a  guinea-pig 
on  April  14,  1881.  At  the  commencement  of  June  au  ulcer  formed  at  the 
seat  of  inoculation,  and  on  June  21  the  animal  died.  At  the  autopsy  the 
mesenteric  glands  were  found  enormously  enlarged  aud  caseous ;  the  mesen- 
tery contained  yellow  tubercles,  and  tubercles  were  also  present  in  the  kidneys 
aud  spleen  ;  the  lungs  aud  bronchial  glands  were  also  affected.  A  small  piece 
of  caseous  mesenteric  gland  was  introduced  into  the  peritoneum  of  a  second 
animal,  which  died  of  general  tuberculosis  on  September  16.  A  third  ani- 
mal was  inoculated  from  the  second ;  this  also  died  of  general  tuberculosis 
on  October  26.  In  all  three  animals  the  mesenteric  and  bronchial  glands 
were  enormously  enlarged  and  caseous. 

(2)  Some  yellow  crusts  were  taken  from  the  scalp  of  a  child  of  two  and 
a  half  years  suffering  from  eczema  of  the  head  and  face,  and  introduced  into 
the  peritoneal  cavity  of  a  guinea-pig  on  May  15,  1882.  The  animal  died  in 
January,  1883.     The  result  was  negative,  no  tubercle  being  found. 

(3)  An  infant  of  eight  months,  suffering  from  impetigo  of  the  face  aud 
scalp,  with  enlarged  submaxillary  glands,  died  suddenly  in  convulsions. 
No  lesion  was  found  post  mortem  to  explain  why  death  had  taken  place ; 
the  lymphatics  in  the  neck  were  much  enlarged,  but  no  caseous  foci  were 
detected.  Pieces  of  the  enlarged  submaxillary  glands  were  inserted  into 
the  peritoneal  cavities  of  two  guinea-pigs  on  March  5,  1883.  One  animal 
died  on  the  following  April  2  ;  the  autopsy  was  negative  as  fiir  as  tubercle 
was  concerned,  but  a  small  abscess  was  present,  and  a  slight  enlargement 
of  the  mesenteric  glands.  A  second  animal  was  inoculated  from  the  abscess 
and  a  mesenteric  gland :  this  animal  died  eight  months  after ;  the  mesen- 
teric glands  were  enlarged  and  suppurating.  A  third  animal  was  inocu- 
lated from  the  second,  with  negative  results.  The  second  animal  inoculated 
on  March  5  died  in  April,  1884  ;  there  was  no  tuberculosis. 

(4)  An  infant  of  seventeen  months  suffering  apparentl}^  from  tubercu- 
losis had  impetigo  of  and  an  abscess  in  the  scalp ;  the  abscess  was  opened 
and  some  of  the  pus  injected  into  the  peritoneal  cavity  of  two  guinea-pigs. 
Tuberculosis  was  produced  in  both  animals. 

(5)  At  an  autopsy  made  on  an  infant  of  four  years,  the  submaxillary 
glands  were  found  enlarged  and  congested,  and  in  one  of  them  a  caseous 

1  Revue  de  Medecine,  tome  iv.,  October,  1884,  p.  786. 
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nodule  was  found.  There  was  a  caseous  nodule  in  the  right  lung  and  also 
in  a  lymphatic  gland  at  the  hilus.  During  life  the  child  had  suffered  from 
chronic  ophthalmia,  and  there  was  a  cicatrix  the  result  of  an  old  glandular 
abscess.  Caseous  matter  taken  from  the  submaxillary  glands  caused  tuber- 
culosis when  introduced  into  the  peritoneum  of  a  guinea-pig. 

(6)  At  the  autopsy  of  an  infant  of  four  months,  a  nodule  of  caseation 
was  found  beneath  the  pleura,  surrounded  by  gray  granulations  ;  there  were 
also  caseous  bronchial  glands.  A  fragment  taken  from  the  caseous  nodule 
in  the  lung  was  introduced  into  the  peritoneum  of  a  guinea-pig ;  the  animal 
died  of  a  general  tuberculosis.  A  fragment  of  a  lymphatic  gland  which 
was  simply  enlarged  and  congested  was  taken  from  this  guinea-pig  and 
introduced  into  the  peritoneum  of  a  second  animal ;  this  also  produced  a 
general  tuberculosis. 

A  series  of  highly-interesting  inoculation-experiments  were  made  by 
Eve'  upon  rabbits  with  material  from  caseous  glands.  These  experiments 
were  undertaken  to  confirm  or  disprove  those  of  Arloing,  who  had  come  to 
the  conclusion  that  there  was  a  marked  difference  in  the  results  in  inocu- 
lating material  from  scrofulous  glands  and  gray  tubercle.  Eve  found  that 
inoculation  with  the  material  from  caseous  glands  produced  visceral  tuber- 
culosis in  rabbits  and  guinea-pigs,  though  the  tuberculosis  thus  set  up  was 
not  so  rapidly  fatal,  as  a  rule,  as  inoculation  with  miliary  tubercle.  He 
found  but  few  bacilli  in  strumous  glands,  but  the  bacilli  were  very  numer- 
ous in  the  visceral  tuberculosis  in  the  rabbits  inoculated  from  strumous 
glands.  Another  interesting  point  noted  by  Eve  was  that  the  bacilli  in  the 
visceral  tuberculosis,  when  stained,  showed  even  outlines ;  in  the  strumous 
glands  they  had  beaded  outlines :  these  observations  are  important  when 
taken  with  those  of  Malassez  and  Vignal,  who  have  described  fine  granular 
masses,  apparently  collections  of  spores,  possibly  of  Koch's  bacilli,  in 
caseous  glands,  when  the  bacilli  themselves  were  few  in  number  or  absent. 

What  is  to  be  regarded  as  the  outcome  of  these  experiments  and  obser- 
vations? In  the  first  place,  they  point  clearly  to  the  conclusion  that 
eczema,  impetigo,  chronic  ophthalmia,  and  ozsena  are  not  tubercular  processes 
though  they  occur  in  a  strumous  child  and  are  chronic  and  inveterate  in 
character.  Inoculation  with  the  crusts  of  eczema  or  with  the  discharges 
from  the  nose  or  eyes  may  set  up  a  form  of  septlcsemia,  but  not  a  tubercu- 
losis ;  such  discharges  do  not  contain  Koch's  bacillus.  In  opposition  to 
this,  however,  it  may  be  stated  that  Volkmann,  at  least  on  one  occasion, 
reports  the  presence  of  tubercular  bacilli  in  some  crusts  of  impetigo ;  and 
Unna  regards  some  forms  of  impetigo  as  true  tuberculosis  of  the  skin.  In 
the  next  place,  it  is  also  clear  that  the  first  stage  of  glandular  enlargement 
prior  to  caseation  is  not  tubercular,  as  it  is  only  when  caseation  begins  that 
tubercular  bacilli  are  present  and  inoculation-experiments  succeed.  It  must, 
however,  be  remembered  that  caseation  is  a  gradual  process,  and  it  may  be 

'  See  British  Medical  Journal,  April  14,  1888. 
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impossible  to  determine  by  appearance  alone  when  a  tubercular  process 
commences.  The  smallest  caseous  foci  appear  to  be  sufficient  to  indicate  the 
presence  of  tuberculosis. 

We  may  have,  then,  as  the  order  of  events : 

1.  An  impetigo  or  oznena  or  irritation  caused  by  dentition, — non-tuber- 
cular. 

2.  Secondary  enlargement  of  lymph-glands, — non-tubercular. 

3.  Caseation  of  lymph-glands, — tubercular. 

From  this  it  would  appear  that  the  bacillus  of  tubercle  in  some  way  or 
other  finds  an  entrance  to  the  inflamed  gland  and  starts  a  tubercular  process. 
How  the  tubercular  bacilli  find  an  entrance  into  the  system  is  uncertain. 
Some  have  supposed  that  in  some  cases  the  bacilli  have  been  derived  from 
the  child's  parents,  and  have  lain  dormant  in  the  system  till  favorable  con- 
ditions for  their  cultivation  occur.  Others,  like  Unna,  believe  that  an 
impetigo  is  really  a  skin-tuberculosis ;  the  skin  having  become  denuded,  the 
bacilli  have  found  entrance  into  the  system  from  without,  set  up  a  local 
pi'ocess,  and  passed  on  into  the  lymph-glands.  That  this  is  not  impossible 
must  be  admitted,  but  it  will  not  explain  how  enlarged  glands  following 
cutting  teeth  or  due  to  the  irritation  of  a  carious  tooth  become  tubercular. 
Or  a  child  has  a  fall  on  its  hip  or  spine ;  there  is  no  external  wound ;  a 
slight  inflammation  is  set  up  in  the  joint  or  the  epiphyses,  and  a  caseation 
follows :  in  this  case  there  can  be  no  question  of  the  entrance  of  the  bacilli 
immediately  from  without.  Or,  to  take  another  instance,  a  child  has  a  fall 
on  the  back  of  his  head,  begins  to  have  cerebral  symptoms  and  optic  neuritis 
some  months  after,  and  dies  eventually  with  a  caseous  mass  in  his  cerebel- 
lum. We  can  only  suppose  that  the  fall  gave  rise  to  some  local  hemorrhage 
or  was  followed  by  some  inflammation  of  the  cerebellar  substance,  which,  as 
in  the  injured  hip,  became  tubercular.  How  the  bacilli  find  entrance  into 
the  system  can  only  be  conjectured :  presumably  they  enter  with  the  breath 
or  in  the  food,  and  find  their  way  in  the  blood-current  to  the  glands  or 
other  part.  They  seem  to  be  able  to  start  a  tubercular  process  in  those  parts 
only  which  are  in  an  inflammatory  or  unhealthy  condition.  Thus,  con- 
gested or  chronically-inflamed  glands,  whether  externally  placed  or  situated 
in  the  mediastinum  or  mesentery,  are  apt  to  become  tubercular.  A  chronic 
broncho-pneumonia  or  a  joint  which  is  chronically  inflamed  seems  to  form 
a  suitable  nidus  for  the  bacilli,  and  a  tuberculosis  succeeds  a  simple  chronic 
inflammation.  It  is  this  tendency  for  a  simple  inflammation  to  become 
tubercular  which  distinguishes  the  scrofulous  diathesis. 

Morbid  Anatomy. — The  naked-eye  appearances  presented  by  scrofu- 
lous glands  vary.  In  an  early  stage,  before  any  tubercles  or  caseation  have 
made  their  appearance,  the  enlarged  gland  appears  paler  than  normal  and 
is  usually  of  a  somewhat  softer  consistency.  This  paler  appearance  is  due 
to  an  increase  in  the  number  of  lymph-corpuscles,  both  in  the  lymph-paths 
and  in  the  gland-substance.  The  lymph-paths  appear  to  be  crowded  with 
leucocytes ;  the  gland -substance  and  the  fibrous  capsule  and  trabeculae  are 
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infiltrated  with  them.  Later  patches  near  the  central  portion  of  the  gland 
make  their  appearance,  which  are  paler  than  the  rest  of  the  gland ;  these 
afterwards  become  distinctly  yellow  in  color  and  in  point  of  fact  are  the 
spots  where  the  caseation  commences.  In  some  cases  the  first  change  noted 
consists  in  the  appearance  of  gray  granulations.  The  patches  of  caseation 
join  together,  so  that  in  time  the  whole  gland  may  caseate.  In  a  more 
advanced  state  the  caseous  material  may  soften  into  pus,  so  that  the  central 
portion  of  the  gland  becomes  converted  into  an  abscess.  AVhile  these 
inflammatory  changes  are  proceeding  within  the  gland,  more  or  less  peri- 
glandular inflammation  takes  place,  so  that  the  gland  mostly  becomes  fixed 
to  the  surrounding  structures :  thus  a  bronchial  gland  may  become  adherent 
to  a  bronchus,  or  the  cervical  glands  to  the  muscles  or  fascia.  The  caseous 
glands  do  not  necessarily  suppurate,  but  undergo  various  retrograde  changes : 
fibroid  tissue  forms,  so  that  the  capsule  becomes  thickened,  and  the  gland 
itself  shrinks  and  is  more  or  less  fibrous  on  section.  The  caseous  material 
may  dry  up  and  the  gland  become  cretaceous.  The  rapidity  with  which 
caseation  and  suppuration  take  place  varies  very  considerably :  in  some 
cases  the  enlargement  takes  place  quickly,  followed  by  an  abscess;  in 
other  cases  there  may  be  a  quiescent  stage  which  may  last  for  many  months 
or  years.  The  gland  may  enlarge  and  remain  so  for  a  long  time,  then, 
perhaps  as  the  result  of  an  injury,  or  without  known  cause,  the  gland 
quickly  softens  as  pus  forms.  The  histology  of  scrofulous  glands  has  been 
studied  with  much  care  by  Treves.  It  has  already  been  stated  that  the 
first  change  consists  in  an  infiltration  of  the  gland  with  leucocytes ;  at  the 
light-colored  spots,  which  are  evidently  inflammatory  foci  and  which  afl:er- 
wards  become  caseous,  an  active  cell-division  is  going  on,  and,  moreover, 
there  are  numerous  larger  cells  with  glistening  protoplasm ;  as  caseation 
advances,  these  cells  gradually  disappear,  leaving  only  a  fatty  detritus.  In 
other  and  more  chronic  cases  there  are  more  typical  tubercles  to  be  seen 
with  giant  cells  and  numerous  tubercular  bacilli. 

Symptoms  of  Scrofula.  Physiognomy. — Much  was  made  by  the 
older  writers  of  the  physical  peculiarities  of  those  who  were  scrofulous, 
and  many  fanciful  descriptions  were  given  of  the  different  types  to  which 
scrofulous  individuals  could  be  referred.  There  were  the  sanguine  type, 
the  lihlegmatic  type,  and  the  p-etty  type.  It  cannot  be  said  that  these 
divisions  are  of  any  great  importance  in  practice,  for  the  simple  reason  that 
a  diagnosis  is  made,  in  the  vast  majority  of  cases,  not  from  any  pecuhar 
cast  of  face  or  general  physiognomy,  but  from  the  symptoms  which  are 
present.  It  must  constantly  be  the  experience  of  the  physician  to  see  chil- 
dren suffering  from  enlarged  glands  or  hip-disease,  who  either  are  the 
pictures  of  robust  health,  or  else  have  the  appearance  of  being  delicate 
children  without  its  being  possible  to  refer  them  to  any  definite  type.  A 
child  is  "  strumous"-looking,  or  gives  one  the  idea  that  it  is  scrofulous, 
because  we  note  at  a  glance  a  chronic  ophthalmia,  or  an  impetigo  on  the 
face,  or  enlarged  glands  in  the  neck ;  just  in  the  same  way  as  a  child  has 
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a  syphilitic  look  because  we  see  it  has  a  flattened  bridge  to  its  nose  or  has 
scarring  about  the  mouth  and  pegged  teeth. 

The  types  of  the  older  writers  may  be  described  as  follows  : 

1.  The  Sanguine  Tyjie. — Children  belonging  to  this  class  have  light 
hair,  fine  delicate  ^vius,  and  oval  faces,  are  slight  in  build,  tall,  with  M^ell- 
formed  hands  and  feet.  The  eyelashes  are  long  and  the  hair  fine.  They 
are  of  bright  and  excitable  dispositions. 

2.  The  Phlegmatic  or  Lymphcdic.  Type. — Children  belonging  to  this 
class  have  coarse  and  irregular  features,  large  jaws,  prominent  malar  bones  ; 
the  nose  is  thick,  the  upper  lip  swollen,  and  the  ears  large.  The  skin  is 
coarse,  with  thick  subcutaneous  tissues.  Such  children  are  apathetic  and 
slow  in  their  movements ;  they  suffer  from  cold  hands  and  feet. 

3.  The  Pretty  Type. — This  type  is  represented  by  individuals  who  have 
some  of  the  characteristics  of  both  the  other  two.  The  general  features 
may  be  those  of  the  phlegmatic  type,  with  many  of  its  features  absent  or 
conforming  to  those  of  the  sanguine  type. 

The  practical  point  in  connection  with  these  types  is,  that  the  sanguine 
type  is  the  most  common  farm  when  the  disease  is  due  to  heredity,  while 
the  phlegmatic  type  is  usually  associated  with  the  acquired  form  of  disease 
or  where  the  child  has  been  under  influences  which  have  tended  to 
develop  the  disease  in  those  cases  where  there  has  been  an  hereditary  taint. 
"  Parochial  scrofula,"  the  form  most  commonly  seen  in  workhouse  schools 
and  penitentiaries,  is  of  this  type. 

General  Manifestations  of  Scrofula. — It  is  impossible  to  make  any 
definite  assertion  M'hich  shall  be  generally  true  as  to  what  is  the  first  mani- 
festation of  scrofula.  Bazin  has  attempted  to  do  this  by  dividing  scrofula 
into  three  or  four  periods,  after  the  manner  of  syphilis :  thus,  he  would 
include  the  superficial  lesions,  such  as  eczema  or  lupus,  in  his  primary 
period,  glandular  enlargements  in  his  second,  affections  of  bones  and  joints 
in  his  third,  and  tubercular  disease  of  the  lungs  in  his  fourth  period.  It  is 
more  than  doubtful  if  these  divisions  aid  the  attempt  to  simplify  the 
description  of  scrofulous  manifestations,  inasmuch  as  so  many  exceptions 
must  be  mentioned  and  so  many  irregularities  noted  as  to  dejirive  the 
classification  of  its  value. 

The  early  manifestations  may  include  eczema,  glandular  enlai-gement, 
hip-disease,  cheesy  tumor  of  the  cerebellum,  and  are  by  no  means  confined 
to  lesions  on  the  surface.  Sometimes  M-e  have  to  deal  with  a  conjunctivitis 
or  ophthalmia,  or  the  first  symptoms  may  be  those  of  a  chronic  intestinal 
catarrh  followed  by  disease  of  the  mesenteric  glands. 

It  will  be  most  convenient,  instead  of  speaking  of  stages  or  periods,  to 
give  a  detailed  description  of  the  various  scrofulous  affections  according  to 
the  tissues  or  structures  involved. 

Skin-Affections. — The  principal  skin-affections  which  are  character- 
istic of  scrofulosis  are  eczema,  lichen,  lupus,  and  cold  abscesses. 

Eczema  is  exceedingly  common  in  scrofulous  children  :  the  skins  of  such 
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seem  very  readily  to  take  on  inflammation.  It  is  especially  apt  to  occur 
about  the  nose  and  lips,  ears  and  scalp ;  in  the  former  situations  the  secre- 
tions from  the  nasal  mucous  membrane  and  mouth  are  often  the  exciting 
cause.  In  the  same  way  a  chronic  discharge  from  the  ear  may  give  rise  to 
an  eczema  of  the  meatus  and  surrounding  parts  in  consequence  of  the  irri- 
tating nature  of  the  discharge.  Very  often  a  scrofulous  eczema  presents  no 
peculiarity  which  will  distinguish  it  from  an  eczema  in  an  otherwise  healthy 
child ;  usually,  however,  there  is  a  tendency  to  pus-formation ;  instead  of 
serum  exuding  from  the  vesicles,  cloudy  semi-purulent  fluid  oozes  out,  which 
as  it  dries  forms  yellow  crusts ;  this  is  especially  so  in  anaemic  unhealthy 
children.  A  similar  form  of  eczema  may  in  scrofulous  children  be  present 
at  the  seat  of  vaccination,  after  the  vesicles  have  dried  up.  An  eczema  is 
often  the  starting-point,  or  rather  perhaps  marks  the  commencement,  of 
scrofulous  manifestations.  A  few  vesicles  may  appear  on  the  scalp  of  an 
infant  a  few  months  old,  these  spread  and  crusts  form,  and  the  skin  becomes 
infiltrated,  the  lymphatics  enlarge,  or  perhaps  small  cold  abscesses  make 
their  appearance  in  different  parts  of  the  body.  In  some  cases  superficial 
abscesses  form  in  the  scalp  after  an  eczema ;  they  are  mostly  painless  and 
not  accompanied  by  much  inflammation. 

The  eczemas  or  impetiginous  eruptions  so  common  about  the  mouth  and 
nose  of  weakly  children  are  fertile  sources  of  glandular  enlargement.  They 
are  very  chronic  and  difficult  to  cure  so  long  as  there  is  any  discharge  from 
the  nose. 

Lichen  Serofulosus. — This  is  a  form  of  lichen  which  is  so  named  because 
it  occurs  most  commonly  in  children  who  exhibit  evidence  of  scrofula  else- 
where :  thus,  it  is  perhaps  associated  with  enlarged  glands  or  chronic  joint- 
disease.  The  papules  are  usually  small, — not  larger  than  a  pin's  head ;  at 
first  they  are  bright  red,  but  gradually  fade,  becoming  pigmented,  so  that 
they  assume  a  pale-brownish  color.  The  papules  tend  to  arrange  them- 
selves in  circles  or  segments  of  circles.  In  rare  cases  the  whole  body  is 
affected,  but  usually  the  favorite  seats  are  on  the  sides  of  the  chest  and 
flanks,  the  neck  and  limbs  being  less  often  affected  (Crockei-).  It  is  remark- 
able that,  unlike  most  forms  of  lichen,  there  is  little  or  no  itching.  They 
are  exceedingly  chronic  in  their  course;  they  undergo  desquamation  and 
gradually  disappear  without  discharging  their  contents,  simply  leaving  a 
stain.  The  eruption  may  last  for  years.  The  diagnosis  is  not  usually  difli- 
cult,  as  some  other  evidence  of  scrofula  is  usually  present ;  a  difficulty  may 
occur  in  confusing  syphilitic  lichenous  rashes  with  this  form,  as  the  charac- 
ters of  the  rash  are  very  similar  (Crocker).  One  must  depend  for  a  diag- 
nosis on  the  history  or  other  evidences  of  syphilis. 

Lupm  ;  Scrofulide  Tuberculeme. — Lupus  may  be,  and  as  a  matter  of  fact 
often  is,  the  sole  evidence  of  scrofula  present  in  an  individual.  A  history, 
however,  of  phthisis  or  of  caseous  glands  may  usually  be  obtained  in  the 
family,  perhaps  in  one  or  other  of  the  parents  of  the  patient.  It  mostly 
begins  in  early  life :  the  commonest  time  perhaps  is  between  the  ages  of 
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three  years  and  twelve  years.  The  commonest  seat  is  the  face,  especially  on 
the  cheek  or  nose,  bnt  it  may  occur  on  the  backs  of  the  hands,  elbows, 
knees,  or  indeed  in  any  situation  in  the  body.  It  first  appears  as  a  collec- 
tion of  small  spots  or  papules  of  a  dullish-red  color,  gradually  developing 
into  tubercles  of  a  brownish  or  fawn  color.  After  a  time  these  groups  of 
papules  coalesce  to  form  a  dull-red  patch  of  indurated  tissue  with  a  des- 
quamating surface.  This  patch  extends  by  the  formation  and  coalescence 
of  tubercles  along  its  edges,  while  a  cicatrizing  process  is  going  on  nearer 
the  centre.  The  course  is  exceedingly  chronic,  going  on  for  years,  advancing 
irregularly  in  one  direction  while  cicatrization  is  going  on  in  another  part. 
It  is  exceedingly  curious  that  the  lymph-glands  rarely  become  implicated. 
Both  histologically  and  pathologically  lupus  closely  resembles  the  undoubt- 
edly tubercular  or  scrofulous  lesions.  Bacilli  undistinguishable  from  tuber- 
cular bacilli,  and  giant  cells,  are  present. 

Scrofulous  Gumma,  Cold  Abscess. — Small  subcutaneous  nodules,  which 
soften  and  form  abscesses,  may  make  their  appearance  in  infants  a  few 
months  old ;  usually  they  first  appear  during  the  first  four  or  five  years  of 
life.  They  are  frequently  associated  with  eczema,  caseous  glands,  or  dacty- 
litis. When  first  observed  they  consist  of  small  subcutaneous  nodules  the 
size  of  a  small  pea  or  less,  mostly  situated  on  the  limbs  or  trunk,  and 
readily  movable  beneath  the  surface  of  the  skin.  In  some  cases  they  are 
very  nimierous,  almost  giving  the  idea  of  a  multiple  infection  having  taken 
place,  the  nodules  being  scattered  over  the  body  and  limbs.  The  size  they 
attain  before  softening  varies  considerably  :  they  may  never  become  larger 
than  peas,  thin  pus  eventually  discharging  through  a  minute  hole  in  the 
skin ;  or  they  may  be  much  larger,  perhaps,  their  contents  amounting  to  a 
drachm  or  more.  They  are  mostly  very  chronic  in  their  course,  very  slowly 
suppurating,  the  skin  gradually  assuming  a  reddish-purple  color  and  be- 
coming thinned  till  at  last  the  pus,  often  mixed  with  blood,  escapes.  Then 
not  infrequently  a  so-called  scrofulous  ulcer  forms. 

That  these  caseous  nodules  are  tubercular  in  nature  has  been  demon- 
strated over  and  over  again,  as  the  abscess-wall  displays  a  tubercular  struc- 
ture and  bacilli  are  often  present,  though  not  always  in  large  numbers,  in 
the  discharge. 

Scrofuloderma. — This  term  is  applied  to  a  form  of  dermatitis  which  is 
common  in  strumous  children  in  connection  with  caseous  glands  or  cold 
abscesses.  In  the  commonest  form  the  skin  over  caseating  glands  becomes 
reddened  and  flabby,  and  the  dermatitis  may  spread  beyond  the  limits  of 
the  glands  over  the  face  and  neck.  The  dermatitis  may  be  independent 
of  glands,  beginning  as  tubercles  in  the  subcutaneous  tissues,  which  grad- 
ually break  down,  the   skin   becoming  red,  indurated,  and   riddled  with 

sinuses. 

Ophthalmic  Affections. — Affections  of  the  eye  are  not  infrequent 
in  the  scrofulous.  They  are  mostly  suijerficially  seated ;  they  give  rise  to 
much  irritation  and  photophobia;  like  most  scrofulous  affections,  they  are 
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very  intractable  and  apt  to  relapse.     They  do  not,  as  a  rule,  lead  to  serious 
damage.     The  principal  aifections  are  as  follows : 

1.  Phlyciemdar  Ophthalmia. — Small  papules  termed  phlyctenulse  make 
their  appearance  on  the  "  white  of  the  eye"  near  the  edge  of  the  cornea,  or 
they  may  be  seated  on  the  cornea  near  its  margin.  There  is  usually  more 
or  less  conjunctivitis  and  intolerance  of  light. 

2.  Corneal  Ulcers. — Minute  ulcers  or  abrasions  of  the  corneal  substance, 
situated  at  or  near  the  centre  of  the  cornea,  are  apt  to  occur ;  there  is  more 
or  less  attendant  congestion  of  the  conjunctiva,  with  pain  and  intolerance 
of  light.  Corneal  ulcers  are  often  very  chronic,  and  leave  behind  a  small 
opacity  or  milk  spot  which  remains  for  months  or  even  years. 

3.  Tinea  Tarsi. — An  acute  ophthalmia  is  apt  to  leave  behind  a  chronic 
inflammation  of  the  edges  of  the  eyelids,  the  eyelash  follicles  and  glands 
being  the  actual  seat  of  the  disease.  There  is  an  excessive  secretion  which 
glues  the  eyelashes  together  during  sleej),  while  excoriations  are  apt  to  appear 
and  scabbing  take  place.  The  inflammation,  if  it  continues  for  a  long 
time,  may  produce  permanent  loss  or  stunting  of  the  eyelashes  or  a  turning 
in  or  eversion  of  the  stunted  eyelashes. 

"Styes,"  or  suppurative  inflammation  of  the  eyelids,  are  common  among 
the  scrofulous. 

Acute  inflammatory  aifections  of  the  conjunctiva  are  also  common, 
especially  where  a  number  of  children  are  congregated  together. 

Otorrhcea. — Catarrhal  inflammation  of  the  middle  ear  is  very  frequent 
in  strumous  children,  and  is  often  associated  with  catarrh  of  the  Eustachian 
tube  and  fauces.  Deafness  more  or  less  temporary  may  be  produced.  In 
a  later  stage  the  petrous  portion  of  the  temporal  bone  may  become  affected 
and  the  discharge  purulent ;  the  membrana  tympani  is  perforated.  There 
is  a  chronic  discharge  of  pus  from  the  ear,  with  perhaps  eczema  of  the 
auricle.     Otorrhoea  may  be  secondary  to  some  acute  disease. 

Mucous  Membranes. — Chronic  catarrh  of  various  mucous  membranes 
of  the  body  takes  place  with  great  frequency  in  scrofulous  children ;  the 
most  characteristic  of  these  are  chronic  tonsillar  enlargement,  post-nasal 
adenoids,  chronic  catarrh  of  the  nasal  mucous  membrane,  and  also  of 
the  membrane  lining;  the  vasina. 

Chronic  tonsillar  enlargement  may  occur  in  infants  under  a  year,  and 
may  be  the  first  symptom  of  a  tendency  in  the  direction  of  scrofula ;  in 
perhaps  the  greater  number  of  cases  it  is  only  when  the  child  is  two  or 
three  years  old  that  any  decided  hypertrophy  is  noticed.  It  is  important  to 
bear  in  mind  that  enlargement  of  the  tonsils  may  be  present  and  give  rise 
to  no  very  definite  symptoms  in  young  children.  The  hypertrophy  of  the 
lymphatic  tissue  is  not  necessarily  confined  to  the  tonsils  ;  indeed,  the  tonsils 
may  be  of  normal  size  and  yet  the  mucous  membrane  of  the  pharynx  and 
nasal  tract  with  the  adenoid  tissue  present  may  be  thickened  and  congested. 
There  may  be  the  "  post-nasal  adenoids"  or  a  "  diffuse  hypertrophy  of  the 
tonsils ;"  the  nasal  mucous  membrane  is  frequently  affected  ;  there  is  thick- 
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ening,  perhaps  ulceration,  and  constant  stuffiness  about  the  nose,  w^ith  an 
excessive  discharge  of  mucus.  In  the  worst  cases  the  nasal  discharge 
"  frets"  the  skin  of  the  upper  lip  and  an  irritation  eczema  results.  This 
chronic  catarrh  of  the  nasal  mucous  membrane  with  soreness  at  the  anterior 
nares  is  one  of  the  most  frequent  sources  of  enlargement  of  the  cervical 
glands. 

Vaginitis,  Catarrhal  Vulvitis. — A  catarrhal  state  of  the  mucous  mem- 
brane lining  the  vulva,  vagina,  and  more  or  less  the  urethra  is  common  in 
strumous  girls  of  two  to  seven  years  of  age.  The  first  thing  to  call  at- 
tention is  the  presence  of  pus  or  blood  on  the  child's  linen,  or  perhaps 
she  is  noticed  to  scratch,  especially  if,  as  is  often  the  case,  thread-worms 
are  present  either  in  the  vagina  or  in  the  rectum.  An  examination  shows 
that  an  excessive  quantity  of  mucus  or  muco-pus  is  discharged  from  the 
mucous  membrane  of  the  vagina  external  to  the  hymen,  and  the  urethral 
mucous  membrane  may  also  be  affected,  though  perhaps  in  lesser  degree 
than  is  usual  in  gonorrhceal  infection.  The  chronic  condition  may  follow 
an  acute  attack,  though,  in  scrofulous  children  especially,  the  catarrh  may 
be  chronic  from  the  first.  It  may  arise  from  infection,  or  some  irritation, 
such  as  the  presence  of  thread-worms,  may  be  the  means  of  setting  it  up. 

Diseases  of  Bone. — Diseases  of  bones  and  joints  are  very  common 
among  the  scrofulous,  and  are  among  the  most  formidable  afiections  to  which 
they  are  liable.  Among  these  are  spinal  caries,  diseases  of  various  joints, — 
hip,  knee,  elbow,  wrist, — and  caries  of  various  of  the  long  bones,  as  the  pha- 
langes of  the  fingers,  the  ribs,  and  the  sternum.  Caries  of  the  nasal  bones 
and  the  petrous  portion  of  the  temporal  bone  is  by  i)o  means  uncommon. 
The  bone-affection  which  is  perhaj^s  the  most  common,  and  is  certainly  almost 
exclusively  found  in  the  strumous,  is  dactylitis.  The  phalanges  of  the  hand 
or  metacarpal  bones  are  the  most  commonly  affected.  It  is  more  especially 
common  in  young  children.  A  phalanx  or  metatarsal  bone  is  noted  to  be 
enlarged,  the  swelling  becoming  more  or  less  of  a  flask-shaped  appearance ; 
after  a  while  the  swelling  softens,  the  skin  reddens  and  gives  way,  and  a 
thin  unhealthy  pus  escapes.  In  some  cases  the  swelling  gradually  subsides 
and  disappears  without  discharging.  According  to  Treves,  the  disease  com- 
mences in  the  centre  of  the  bone  and  gradually  expands  it.  The  course  of 
strumous  dactylitis  is  chronic ;  sinuses  are  apt  to  form,  and  pieces  of  caseous 
material  and  necrotic  bone,  for  many  months. 

It  is  unnecessary  here  to  give  any  sfiecial  description  of  spinal  caries  or 
disease  of  any  of  the  joints. 

Lymphatic  Glands. — As  already  pointed  out,  the  most  characteristic 
lesions  in  scrofula  are  found  in  connection  with  the  lymphatic  glands. 
Some  gland,  more  often  several  glands,  become  enlarged,  and,  after  remain- 
ing in  this  condition  for  a  more  or  less  lengthy  period,  suppurate,  the  skin 
gradually  becomes  undermined  and  breaks,  the  broken-down  glands  dis- 
charge, and  a  sinus  is  formed,  which  eventually  cicatrizes  after  many  months, 
perhaps  years,  of  chronic  suppuration.     In  perhaps  tlie  raajoi'ity  of  cases, 
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a  chain  or  cluster  of  glands  become  caseous ;  there  is  a  marked  tendency 
for  one  gland  after  another  to  become  affected.  The  cervical  glands  are  far 
more  frequently  affected  than  the  glands  iu  other  regions. 

The  exciting  causes  of  the  glandular  enlargement  are  very  diverse :  in 
the  large  majority  of  cases  it  is  the  result  of  some  form  of  irritation  in  the 
region  which  drains  into  the  lymphatic  gland  affected.  Many  instances 
might  be  taken  to  illustrate  this.  A  child  suffers  from  a  conjunctivitis  or 
corneal  ulcer  which  gets  well ;  perhaps  at  the  time,  possibly  not  till  some 
time  after,  a  gland  is  noted  to  be  enlarged  in  the  parotid  region,  and 
eventually  suppuration  takes  jjlace.  Dentition  is  a  common  exciting  cause. 
A  child  a  year  or  more  of  age  is  cutting  its  molar  teeth  in  the  lower  jaw ; 
there  is  perhaps  some  tenderness  or  possibly  ulceration  of  the  edges  of  the 
gum  ;  as  the  local  tenderness  subsides,  one  or  two  of  the  submaxillary 
glands  are  noted  to  be  enlarged ;  they  remain  perhaps  for  months  en- 
larged and  hard,  and  then  gradually  soften  down ;  the  primary  irritation 
passing  away  and  being  forgotten,  it  may  be  difficult,  in  the  absence  of  a 
history,  to  say  what  was  the  exciting  cause  of  the  glandular  enlargement. 
Lesions  of  the  mucous  membrane  of  the  mouth,  fauces,  and  nose  are  the 
most  frequent  exciting  causes  of  glandular  enlargements  in  the  neck. 

Besides  dentition,  attacks  of  scarlet  fever  or  measles  very  frequently  are 
followed  by  glandular  enlargement,  a  result  no  doubt  due  to  the  tonsillar 
enlargement  and  catarrh  of  the  throat  and  nose  so  frequently  accompanying 
these  diseases.  Carious  teeth,  ulcerative  stomatitis,  cracked  lips,  are  fertile 
causes  of  glandular  enlargement.  It  must  constantly  be  borne  in  mind 
that  there  is  no  necessary  connection  between  tlie  extent  and  severity  of  the 
primary  irritation  and  the  amount  of  glandular  enlargement ;  the  former 
may  be  slight  and  insignificant  while  gland  after  gland  may  become 
affected. 

The  exciting  cause  may  be  an  injury  to  the  skin  by  a  wound  of  some 
kind,  or  the  gland  itself  may  be  bruised  or  injured.  The  latter  is  not 
uncommon.  A  child  receives  a  blow  on  the  neck  from  a  stone  or  a  stick, 
the  contusion  perhaps  quickly  disappears,  but  some  weeks  or  months  after- 
wards a  lump  which  proves  to  be  enlarged  glands  is  discovered. 

An  injury  is  perhaps  the  commonest  exciting  cause  of  the  axillary  and 
ingainal  glands  becoming  enlarged.  A  chronic  sore  on  the  fingers  or  foot 
may  be  followed  by  caseous  glands  or  cold  abscesses,  from  the  involvement 
of  the  lymphatics  which  drain  the  affected  part.  It  is,  however,  far  less 
common  for  the  axillary  and  inguinal  glands  to  be  affected  than  for  the 
cervical.  Broken  chilblains,  which  are  so  common  in  the  strumous,  may 
be  the  exciting  cause  of  glandular  enlargement. 

Vaccination  does  in  some  cases  appear  to  act  as  an  exciting  cause.  An 
infant  has  a  coustitutional  predisposition  to  caseation,  or,  to  put  it  plainly, 
tuberculosis  of  irritated  parts,  and  the  irritation  caused  by  the  vesicles  or 
post-vesicular  ulceration  may  be  the  starting-point  of  strumous  glands. 
Shortly  after  the  "arm  has  taken"  (or  perhaps  some  weeks  may  elapse), 
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some  of  the  superficial  cervical  glauds  on  the  same  side  may  be  noticed  to 
be  swollen,  and  perhaps  other  of  the  cervical  glauds,  both  superficial  aud 
deep,  join  in  the  tubercular  process.  It  is  curious  to  note  in  these  cases 
that  the  axillary  glands  appear  to  escape  caseation,  though  they  may  en- 
large ;  it  is  important  to  bear  in  mind  that  the  cervical  glauds  in  the  lower 
part  of  the  neck  have  free  communication  with  the  axillary  glands ;  more- 
over, they  are  joined  by  the  lymphatics  which  drain  the  skin  over  the 
deltoid.  By  means  of  this  communication  irritative  matters  absorbed  from 
the  arm  may  give  rise  to  inflammation  and  caseation  of  the  cervical  glands. 
In  my  experience  strumous  glands  occur  more  commonly  as  a  sequence  of 
vaccination  when  calf-lymph  rather  than  wheu  humanized  lymph  has  been 
used.  This  is  probably  due  to  the  fact  that  calf-lymph  is  apt  to  set  up 
more  irritation  than  human  lymph.  I  do  not  think  there  is  the  slightest 
evidence  to  show  that  any  specific  tuberculous  material  has  been  introduced 
into  the  system  by  vaccination,  but  the  latter,  like  a  simple  wound  or  patch 
of  eczema,  has  acted  as  the  exciting  cause  only :  the  glands  have  become 
enlarged  from  the  irritative  matters  passing  through  them,  and,  the  child 
being  predisposed  to  tuberculosis  or  strumous  inflammations,  caseation  and 
slow  suppuration  have  followed. 

An  important  matter,  in  examining  an  enlarged  gland  for  the  first  time, 
is  to  ascertain  from  what  situation  the  irritative  particles  have  been  received. 
An  examination  must  be  made  of  the  whole  area  drained  by  the  affected 
gland.  This,  however,  is  not  enough :  irritative  matters  passing  up  the 
lymph-stream  are  by  no  means  always  arrested  in  the  nearest  gland,  or  at 
least  do  not  always  cause  an  inflammatory  enlargement,  or,  if  they  do,  the 
inflammatory  trouble  may  subside  without  being  followed  by  caseation. 
The  infective  particles  may  travel  apparently  by  a  by-route  aud  afiect 
glands  in  communication  with  those  which  drain  the  area  in  which  the 
primary  lesion  is  situated.  Hence  search  should  be  made  over  a  wide  area 
for  the  source  of  irritation  if  nothing  is  found  in  the  expected  spot.  It 
must  also  be  constantly  borne  in  mind  that  the  original  source  of  irritation 
may  have  disappeared  long  before  the  child  comes  under  observation,  and 
the  friends  may  have  forgotten  it  or  overlooked  it  altogether. 

The  accompanying  table  may  assist  the  memory  when  examining 
enlarged  glands. 

DISTRIBUTION  OF  THE  LYMPHATIC  GLANDS  AND  THEIK  DRAINAGE- 

AREAS.i 
Glands.  Head  and  Neck. 

Suboccipital  \  ^r^,;^  posterior  half  of  head. 

Mastoid         ' 

Parotid  .       .        .    .        :    .  .    drain  anterior  half  of  head,  orhits,  nose,  upper 

jaw,  upper  part  of  pharynx. 

Suhmaxillary       drain  the  lower  gums,  lower  part  of  face,  and 

front  of  mouth  and  tongue. 


'  Prom  Cumow  and  Treves. 
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DISTRIBUTION  OF  THE  LYMPHATIC  GLANDS  AND  THEIR  DRAINAGE- 

AREAS  {Continued). 


Glands. 
Suprahyoid       .  .        .    .    .    • 

Siiperjicial  cervical  .  ... 

(lying  beneath  pkitysma) 
Retropharyngeal  ...  •    • 

Deep  cervical : 

Upper  set  along  carotid  sheath 


Lower  set  in  supraclavicular  fossfg 


Head  and  Neck. 
drain  anterior  part  of  tongue,  chin,  and  lower  lip. 
drain  external  ear,  side  of  head,  and  neck  and 

face, 
drain  nasal  fossas  and  pharynx  (upper  part). 

drain  mouth,  tonsils,  palate,  lower  part  of  phar- 
ynx, larynx,  posterior  part  of  tongue,  nasal 
fossEe,  parotid  and  submaxillary  glands,  in- 
terior of  skull,  and  deep  parts  of  head  and 
neck. 

drain  upper  set  of  lymph-glands,  lower  part  of 
neck,  and  join  axillary  and  mediastinal 
glands. 

Upper  Extremity. 


Anterior  tibial  and  popliteal  . 

Inguinal : 

Femoral  set  (superficial)    . 

Horizontal  set  (superficial) 


Iliac 


Lumbar 


Sacral 


Supramndyloid drain  three  inner  fingers. 

Axillary drain    upper  extremity,  dorsal  and  scapular  re- 
gions, front  and  sides  of  trunk  and  breast. 

Lower  Extremity. 
drain  the  deep  lymphatics  of  the  leg,  and  receive 
some  vessels  from  the  skin  of  the  leg  and  foot. 

drain  superficial  vessels  of  lower  limb  and  partly 

of  buttock  and  genitals,  also  perineum. 

.    .    drain  abdomen  below  umbilicus,  buttock,  genitals. 

The  deep  vessels  of  the  lower  limb  go  to 

the  deep  glands  along  the  femoral  vein. 

drain  the  pelvic  viscera  and  the  deep  vessels  of 

the  genitals  partly, 
drain  all  the  lower  glands,  uterus,  testes,  ovaries, 
kidneys. 
.    .    drain  the  rectum. 

Roughly,  the  umbilicus  is  the  water-shed 
draining  to  the  axilla  and  groin,  but  the  ves- 
sels cross  and  overlap  both  vertically  and 
horizontally. 

The  glandular  enlargement  in  most  eases  is  very  insidious,  is  quite  pain- 
less, and  is  free  from  any  local  tenderness.  The  enlarged  glands  are  mostly 
discovered  by  accident,  and  may  reach  a  considerable  size  before  they  are 
discovered.  In  acute  disease,  such  as  scarlet  fever  or  measles,  the  cervical 
glands  may  become  enlarged  and  tender  during  the  course  of  the  fever, 
remaining  enlarged  and  indurated  during  convalescence  and  perhaps  for 
many  months  or  even  years  after.  The  size  and  situation  of  the  glandular 
tumors  in  the  neck  necessarily  vary :  a  single  gland  only  may  be  affected ; 
much  more  often  several  glands  in  close  proximity  are  enlarged,  or  possibly 
the  superficial  glands  with  the  more  deeply  seated  glands  near  the  same  are 
affected. 

The  enlargement  is  essentially  chronic ;  and  the  glandular  tumor  may 
remain  for  months,  readily  seen  and  felt,  but  giving  the  child  no  inconve- 
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nience,  and  without  the  slightest  pain  or  tenderness.  The  progress  of  such 
glands  is  uncertain.  In  the  first  place,  it  is  possible  they  may  gradually  dis- 
appear, possibly  without  caseating,  or  they  may  caseate  without  the  caseous 
material  softening  into  actual  pus ;  in  either  case  the  tumor  eventually  sub- 
sides without  any  abscess  being  formed.  The  older  the  child  and  the  better 
health  it  enjoys,  the  more  likelihood  is  there  that  a  chronic  glandular  tumor 
will  eventually  disappear.  That  caseating  glands  may  eventually  contract 
and  become  cretaceous  there  is  abundant  post-mortem  evidence  to  show, 
as  regards  the  cervical,  bronchial,  and  mesenteric  glands ;  we  are  driven  to 
the  conclusion  that  in  these  cases  the  system  is  able  to  resist  the  effects  of 
the  tubercular  organisms  and  is  not  in  a  condition  to  favor  pus-formation. 
On  the  other  hand,  it  may  happen  that  glands  which  have  been  much  en- 
larged slowly  diminish  in  size,  then  once  more  become  active  and  go  on 
to  suppuration.  On  the  whole,  it  must  be  said  that  after  puberty  the  ten- 
dency to  suppuration  is  much  less  than  in  early  childhood,  and,  if  a  glan- 
dular tumor  has  existed  for  some  time  when  puberty  is  reached,  there  is 
a  good  chance  that  it  may  gradually  contract  and  disappear. 

There  is  little  doubt  that  in  the  majority  of  instances  enlarged  glands 
in  scrofulous  children  end  in  suppuration.  It  is  a  common  belief  that  sup- 
puration is  more  common  in  the  superficially-placed  glands  than  in  the 
deep,  those  glands  beneath  the  deep  fascia  and  sterno-mastoid  suffering  less 
than  the  superficial  cervical  glands.  The  bronchial  glands  and  mesenteric 
glands  also  appear  to  suppurate  less  often  than  the  external  glands.  In 
connection  with  this  comparative  frequency  of  suppuration,  we  must  remem- 
ber that  the  more  deeply  placed  the  glands  are  the  more  carefully  protected 
are  they  from  injury,  for  there  is  little  doubt  that  a  blow  or  other  injury  is 
frequently  the  starting-point  of  suppuration.  Then  as  regards  the  bron- 
chial and  the  mesenteric,  they  do  unquestionably  suppurate  at  times  and 
discharge  their  contents  by  opening  into  a  bronchus,  the  oesophagus,  or 
intestine,  possibly  without  in  many  cases  this  being  detected  during  life. 
Certainly  cretaceous  glands  may  be  found  post  mortem  adherent  to  the 
bronchi  and  intestine,  and,  moreover,  it  is  by  no  means  uncommon  to  find 
post  mortem  a  bronchial  gland  in  the  act  of  softening  communicating  by  a 
fistulous  opening  into  a  bronchus.  A  caseous  mesenteric  or  bronchial  gland 
is  far  more  likely,  on  account  of  its  position,  to  start  a  tuberculosis,  and  so 
bring  the  end  before  suppuration  occurs. 

Suppuration. — How  long  may  a  gland  remain  enlarged  without  suppu- 
rating? No  answer  can  be  given  to  this  question.  We  know  that  in 
weakly,  scrofulous  children  an  enlarged  gland  quickly  caseates,  and  in  such 
children  the  tendency  to  pus-formation  is  very  great ;  not  only  so,  but  there 
is  a  marked  tendency  for  the  neighboring  glands  to  become  affected.  But  a 
gland  may  remain  in  a  quiescent  state  or  slowly  go  on  caseating  for  many 
months  or  years,  and  the  period  during  which  it  may  remain  passive  is  too 
variable  to  admit  of  any  statement  as  to  time. 

When  first  enlargement  occurs  the  glands  are  usually  more  or  less  elastic 
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to  the  feel ;  later  there  is  usually  a  more  dense  feel  or  a  stony  hardness,  due 
to  some  extent  to  the  fibroid  changes  which  are  in  progress  along  with  the 
caseation  ;  probably  also  they  are  no  longer  movable,  on  account  of  adhesions 
being  contracted  between  the  capsule  and  the  surrounding  parts.  When 
softening  is  in  progress,  parts  of  the  tumor  have  a  soft,  fluctuating  feel,  and, 
as  the  pus  accumulates,  the  tumor  becomes  more  prominent  and  the  fluctua- 
tion more  decided.  The  skin  sooner  or  later  becomes  undermined  and 
thinned  and  of  reddish  tint ;  it  finally  gives  way  if  not  incised,  and  pus, 
usually  thin  and  containing  small  cheesy  fragments  of  broken-down  glands, 
escapes.  In  many  cases  the  thin,  purplish  skin  over  the  gland  sloughs,  and 
an  unhealthy-looking  ulcer  is  formed,  the  edges  being  formed  of  overhang- 
ing infiltrated  skin.  It  rarely  happens  that  at  the  time  the  skin  gives  way 
the  whole  gland  has  softened  down ;  in  the  majority  of  cases  only  a  part  of 
the  gland  has  broken  down  at  this  time,  and  the  caseous  mass  left  inside 
])revents  the  healing  up  of  the  wound.  Or  perhaps  the  opening  ceases  to 
discharge,  and  scabs  over  for  some  days,  then  bursts  open  again,  discharging 
thin  pus  and  perhaps  some  caseous  particles.  In  some  cases  the  glands 
beneath  the  deep  fascia  may  soften  and  discharge  their  contents  through  a 
small  hole  in  the  fascia,  a  long  sinuous  sinus  being  formed  which  is  very  slow 
to  heal. 

The  scars  left  after  the  healing  of  the  sinuses  and  abscesses  depend  upon 
the  extent  and  chronicity  of  the  sujipurating  process.  The  skin  in  the 
chronic  cases  may  be  infiltrated  and  contract ;  it  may  become  adherent  to 
the  deep  parts,  so  that  the  skin  is  puckered  and  drawn  in.  Ridges  or  in- 
equalities or  corrugations  of  the  skin  may  be  left  when  there  have  been 
ulcerations  which,  have  very  slowly  healed.  The  scar  left  after  a  quickly- 
healing  incision  is  trivial,  while  the  irregular  cicatrices  left  after  extensive 
suppuration  and  a  very  chronic  course  are  certain  to  cause  permanent 
disfigurement. 

In  many  cases  the  pus  formed  is  rather  outside  the  capsule  of  the  gland, 
the  abscess  being  in  this  case  periglandular.  These  abscesses  are  more 
common  around  the  externally-placed  glands  than  near  the  more  deeply 
placed  ones.  An  abscess  of  this  kind,  when  its  cavity  is  distended  with 
pus,  looks  more  like  the  cold  abscess  already  described  than  like  an  abscess 
forming  in  a  gland :  when  the  abscess  is  opened,  a  caseous  gland  may  fre- 
quently be  found  at  its  floor. 

The  symptoms  present  when  the  bronchial  and  mesenteric  glands  sup- 
jjurate  need  not  be  given  here  in  detail.  In  the  case  of  the  former  the 
symptoms  are  often  extremely  indefinite,  though  occasionally  an  abscess 
thus  formed  makes  its  way  to  the  surface  by  the  side  of  the  sternum  or 
burrows  down  to  near  the  ensiform  cartilage.  When  a  mesenteric  gland 
forms  into  an  abscess,  the  pus  may  find  its  way  into  the  bowel  or  to  the 
surface  at  the  umbilicus ;  in  some  cases  it  may  do  both,  and  an  intestinal 
fistida  result. 

Diagnosis. — In  chronic  glandular  enlargement,  if  Hodgkiu's  disease 
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can  be  certainly  excluded,  there  is  little  difficulty  in  the  diagnosis.  The 
diagnosis  between  the  glandular  enlargements  of  Hodgkin's  disease  and 
scrofula  is  often  impossible  in  the  early  stages.  In  the  former  the  glan- 
dular tumor  frequently  varies  in  size,  some  weeks  being  large,  apparently 
from  being  much  congested,  at  other  times  being  much  less.  There  are  often 
enlargement  of  the  spleen,  ansemia,  and  attacks  of  intermittent  pyrexia ; 
moreover,  no  suppuration  occurs.  The  discovery  of  other  signs  of  scrofula 
and  a  history  of  tuberculosis  in  the  family  would  materially  assist  the 
diagnosis. 

Treatment. — The  preventive  treatment  of  scrofula  consists  in  placing 
the  patient  under  the  best  possible  hygienic  conditions  of  life.  These 
necessarily  include  protection  from  cold  and  damp,  plenty  of  sunlight,  well- 
ventilated  apartments,  good  and  suitable  food,  and  a  life  largely  spent  in  the 
open  air.  It  is  needless  to  say  that  it  is  impossible  for  ns  to  place  the 
majority  of  our  patients  under  these  favored  conditions.  It  is  the  children 
of  the  courts  and  slums  of  our  large  towns  who  suffer  most,  and  it  is  only 
when  they  are  suffering  from  some  aggravated  form  of  scrofula  that  we  are 
able  to  send  them  away  (and  not  always  then)  to  some  sea-side  or  country 
sanatorium,  where  the  conditions  of  life  are  favorable  to  recovery. 

There  can  be  little  doubt,  however,  that  scrofiila  in  its  worst  manifesta- 
tions is  less  common  in  England  now  than  it  was  during  the  first  half  of 
the  present  century,  or  during  the  past  times  when  multitudes  of  scrofulous 
folk  used  to  crowd  to  royalty  to  receive  the  touch  of  the  king's  hand.  Bad 
as  are  now  the  homes  of  the  poor  and  hard  as  are  their  lives,  a  vast  im- 
provement has  taken  place,  and  a  far  larger  proportion  of  the  working- 
classes  than  formerly  are  well  housed  and  well  fed  and  have  a  fair  knowl- 
edge of  how  to  preserve  their  health.  That  there  is  less  scrofula  now  than 
formerly  is  douljtless  due  to  the  facts  that  there  is  less  tuberculosis  than 
there  used  to  be,  and  that  the  conditions  under  which  children  are  brought 
up,  whether  in  workhouse  schools  or  in  their  homes,  are  less  favorable  to 
the  development  of  scrofula. 

The  general  treatment  of  those  suffering  from  scrofulous  manifestations 
consists  in  providing  for  them  fresh,  pure  air,  preferably  residence  at  the 
sea-side,  and  a  generous,  well-regulated  diet.  If  it  is  possible,  children 
who  so  sufifer  should  live  or  go  to  school  at  the  sea-side,  or  at  any  rate 
spend  the  greater  part  of  their  time,  both  summer  and  winter,  away  from 
the  smoke  and  vitiated  atmosphere  of  our  large  towns.  That  scrofulous 
children  are  found  both  at  the  sea-side  and  in  the  country  is  certainly  true; 
but  in  the  majority  of  these  cases  it  will  be  found  that  they  are  cases  of 
hereditary  disease,  and,  moreover,  they  may  be  subject  to  bad  hygienic  con- 
ditions as  well  at  the  sea-side  or  in  the  country  as  in  towns.  Certainly  the 
children  who  mostly  benefit  by  residence  at  the  sea-side  are  those  who  have 
been  brouo-ht  up  in  towns  or  wlio  suffer  from  the  acquired  form  of  the 
disease.  It  may  be  doubted  if  there  is  any  specific  influence  exerted  by 
the  sea-breezes  or  the  emanations  from  sea-water  or  sea-weed,  as  is  often 
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asserted :  residence  by  the  sea  in  most  eases  means  more  exercise,  more 
fresh  air,  more  sunlight,  and  better  spirits  than  are  enjoyed  at  home,  and 
an  improvement  to  the  general  health  is  the  result,  which  reacts  on  the 
scrofulous  disease.  Chronically-enlarged  glands  and  tuberculosis  generally 
are  certainly  the  outcome  of  weak  and  impaired  health,  and  a  change  to  the 
country  or  sea-side,  with  its  many  attractions  and  fresh  air,  is  almost  certain 
to  improve  the  appetite  and  digestion  and  the  various  powers  of  the  body. 

Concerning  diet,  a  supply  of  fresh  milk  is  the  first  consideration ;  though 
in  some  cases  the  curd  of  milk  does  not  always  readily  digest,  as  shown  by 
the  white,  pasty  stools.  In  the  large  majority  of  cases,  if  the  conditions  as 
to  exercise  in  the  open  air,  etc.,  are  favorable  to  the  digestion,  a  pint  and  a 
half  or  two  pints  of  milk  is  not  too  large  a  quantity  for  a  growing  boy  or 
girl.  Much  stress  has  been  laid  by  some  writers  on  the  necessity  of  pro- 
viding large  quantities  of  fatty  foods  for  scrofulous  children,  such  as  cream 
or  bacon-fat.  We  must  be  guided  in  this  matter  by  the  child's  powers  of 
digestion,  and,  if  tat  is  not  v.e\\  digested  or  produces  nausea,  it  can  hardly 
be  of  service.  A  fair  supply  of  animal  food,  in  the  shape  of  butcher's 
meat,  poultry,  or  fish,  is  certainly  necessary  for  scrofulous  children. 

Care  must  also  be  exercised  in  the  matter  of  clothing.  Warm  knitted 
stockings  and  gloves,  as  well  as  thick  boots,  should  be  provided  for  the 
winter,  in  order  to  guard  as  much  as  possible  against  chilblains  and  taking 
cold.     Flauuel  or  woollen  garments  must  be  worn  next  to  the  skin. 

The  morning  bath  or  rub-down,  especially  if  salt  water  is  used,  is  a 
great  help  in  promoting  the  circulation  as  well  as  in  exciting  a  free  action 
of  the  skin. 

Scrofulous  children  can  rarely  bear  cold  water  in  winter.  It  is  a  good 
plan  for  them  to  stand  in  warm  water  while  they  are  rapidly  sponged  down 
with  tepid  or  cold  water.  Sea-bathing,  with  proper  precautious,  may  be 
advantageously  indulged  in. 

Concerning  drugs,  it  cannot  be  said  that  modern  medicine  has  supplied 
us  with  any  that  are  specific  in  action  or  act  as  antidotes  in  counteracting 
the  tendency  to  chronic  inflammation  and  tuberculosis  of  the  glandular 
system.  We  know  of  none  which  will  prevent  the  growth  and  develop- 
ment of  the  tubercular  bacillus  in  the  system.  Our  only  hope  lies  in  im- 
proving the  general  health,  so  as  to  render  the  system  less  prone  to  chronic 
suppurations  and  caseating  processes.  Of  the  drugs  most  useful  for  this 
purpose  cod-liver  oil,  iodides  with  iron,  lime  with  hypophosphites,  arsenic, 
and  phosphorus  are  most  in  use  at  the  present  time. 

Cod-liver  oil  undoubtedly  holds  the  first  place.  It  is  not  easy  to  say 
how  it  acts,  as  neither  the  iodides  and  bromides  which  it  contains  nor  its 
oily  constituents  would  seem  at  first  sight,  when  taken  in  ordinary  doses,  to 
be  sufficient  in  quantity  to  produce  the  improvement  in  the  general  health 
usually  attributed  to  it.  Yet  there  is  a  strong  consensus  of  opinion  that 
most  cases  of  scrofula  are  benefited  by  its  administration.  It  certainly 
agrees  well  with  the  majority  of  children,  and  it  is  astonishing  how  quickly 
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they  overcome  their  first  repugnance  to  it.  It  is  perhaps  hardly  necessary 
to  say  that  before  it  is  given  care  should  be  taken  to  see  that  the  child  gets 
a  suitable  diet,  that  it  is  not  eating  to  excess,  that  its  digestive  organs  are  in 
good  order,  and  that  the  stools  are  natural  and  of  a  good  color.  The  oil 
may  be  given  in  the  form  of  a  good  emulsion  flavored  with  almonds  and 
combined  with  lime  in  some  form,  or  with  extract  of  malt,  or  by  itself. 
The  choice  must  depend  upon  which  form  the  child  will  most  readily  take 
and  digest.  After  meals  is  the  best  time,  a  teaspoouful  to  a  tablespoonful 
three  times  daily  being  the  ordinary  dose. 

The  oil  seems  to  be  beneficial  in  all  the  stages  of  scrofula  and  at  all 
ages ;  it  is  most  useful  in  the  early  stages  of  glandular  enlargements,  when 
caseous  degeneration  is  presumably  commencing  and  when  there  are  still 
hopes  that  resolution  or  cicatrization  may  take  place.  Cod-liver  oil  is  use- 
fully employed  as  a  local  application  to  impetigo  of  the  face,  combined  with 
or  followed  by  some  mild  mercurial  application,  such  as  ung.  hydrarg.  ox. 
flav.  Cod-liver  oil  is  of  more  value  during  the  cold  than  during  the  hot 
months  of  the  year ;  it  is  best  omitted  during  the  hottest  months. 

Iodine  and  the  iodides  have  long  enjoyed  a  rej)utation  in  the  cure  of 
scrofula,  both  as  an  external  and  an  internal  remedy.  As  an  application  to 
enlarged  glands  iodine  has  almost  universally  been  used,  and  for  this  it  is  a 
well-known  popular  remedy.  Iodine  is  frequently  employed  in  the  form 
of  mineral  waters,  such  as  the  waters  of  Kreuznach  or  Heilbronn  on  the 
continent  of  Europe  and  the  Woodhall  Spa  in  England.  Mineral  waters 
containing  iodine,  if  mixed  with  some  mineral  water  containing  an  excess  of 
sulphate  of  sodium,  are  often  of  value  in  the  treatment  of  scrofula,  a  small 
morning  dose  being  given  sufficient  to  keep  the  bowels  in  action  and  the 
liver  acting  freely.  The  iodide  of  iron  in  the  form  of  syrup  is  a  very 
favorite  remedy.  Iodides  are  apparently  of  the  most  value  in  the  early 
stages,  before  suppuration  or  extensive  caseation  has  commenced. 

The  hypophosphites  and  phosphates  of  lime  and  iron  have  also  been 
much  used  in  the  early  and  late  tubercular  or  caseating  process.  Their  value 
has  been  very  differently  estimated.  Personally  I  am  more  inclined  to  pre- 
scribe them  during  the  later  stages,  when  caseation  and  suppuration  are  in 
progress,  in  those  cases  where  a  general  tonic  seems  required.  I  am  in- 
clined to  doubt  if  they  have  any  special  virtue  in  the  curative  pi-ocess. 

Arsenic,  phosphorus,  and  mercury  have  all  had  their  advocates  in  the 
treatment  of  glandular  enlargements.  They  are  medicines  to  be  tried  -when 
cod-liver  oil  and  the  iodides  appear  to  be  ineffective  in  diminishing  chronic 
glandular  enlargements.  They  are  most  likely  to  be  useful  in  the  early 
stages,  before  caseation  and  suppuration  have  commenced. 

Sulphide  of  calcium  has  been  used  during  the  suppurating  stage,  and 
has  been  strongly  advocated  by  Ringer.  I  have  never  seen  any  great  results 
from  its  administration. 

Local  Measures. — Any  local  source  of  irritation  in  mouth,  fauces,  nose, 
conjunctiva,  face,  and  scalp  in  a  child  disposed  to  glandular  lesions  requires 
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the  most  careful  attention.  Gum-boils,  ulcers  of  the  mucous  membrane  of 
the  mouth,  enlarged  tonsils,  patches  of  eczema,  otorrhoea,  should  be  treated, 
and  if  possible  not  be  allowed  to  drift  into  a  chronic  state.  It  is  useless  to 
treat  enlarged  glands  if  there  is  some  source  of  irritation  in  their  drainage- 
area.  For  recently-enlarged  glands,  only  soothing  applications  should  be 
used,  and  they  should  be  carefully  protected  from  injury  or  from  being  chafed 
by  hat-strings  or  by  anything  round  the  neck.  A  silk  handkerchief  loosely 
tied  round  the  neck  is  the  best  protection.  In  this  stage  they  may  be 
gently  bathed  by  means  of  a  sponge  wrung  out  of  hot  sea-water  twice  a 
day,  and  when  carefully  dried  some  lead  lotion  or  belladonna  ointment  may 
be  applied,  all  rubbing  or  friction  being  avoided. 

If  no  improvement  follow  these  means,  some  iodine  ointment,  preferably 
the  ung.  plumbi  iodidi,  may  be  tried,  gentle  friction  being  used.  At  the 
same  time  the  general  measures  already  spoken  of  should  be  used,  and  a 
residence  of  some  weeks  or  months  at  the  sea-side  should  be  recommended. 
Much  patience  on  the  part  of  the  friends  may  be  required  in  this  stage.  It 
may  be  impossible  certainly  to  say  if  caseation  has  taken  place,  though  if 
the  glands  have  been  enlarged  for  several  months  and  are  firm  and  hard 
there  is  a  strong  probability  that  they  have  degenerated.  Yet  unquestion- 
ably glands  which  have  remained  enlarged  for  many  months  or  even  years 
will  gradually  disappear  without  suppuration  occurring.  In  any  case  where 
the  glands  have  remained  enlarged  for  some  time,  the  question  of  excision 
may  be  entertained,  or  a  policy  of  masterly  activity  must  be  persevered  iu. 
All  intraglandular  injections  are  to  be  condemned :  the  injection  of  carbolic 
acid,  acetic  acid,  or  tincture  of  iodine  is  very  likely  to  set  up  much  irrita- 
tion, and  the  result  is  that  the  neighboring  glands  become  enlarged  and 
possibly  caseous. 

Excision  is  no  doubt  the  best  course  to  pursue  in  the  case  of  glandular 
tumors  which  remain  at  a  stand-still  for  many  months  and  have  resisted  all 
forms  of  general  and  local  treatment.  Unfortunately,  excision  has  only  a 
limited  application.  It  is  useful  only  in  those  cases  where  the  glaud- 
tumor  is  movable  and  supei'ficial.  Large  gland-tumors  which  have  con- 
tracted adhesions  to  the  surrounding  parts,  more  especially  to  the  structures 
beneath,  cannot  be  removed  safely :  to  attempt  to  separate  a  mass  of  glands 
fixed  to  the  large  veins  and  arteries  of  the  neck  is  an  operation  attended 
with  great  risk.  The  scar  left  after  a  successful  removal  of  caseous  glands 
is  insignificant  as  compared  with  those  left  after  chronic  suppuration  and 
long  sinuous  sinuses  have  formed. 

The  softening  down  and  suppuration  of  a  gland  or  glands  are  accom- 
panied by  a  more  or  less  elastic  feel ;  as  the  pus  accumulates  the  tumor 
becomes  more  prominent  and  the  sense  of  fluctuation  more  and  more  dis- 
tinct. Pus  may,  however,  be  present,  especially  when  the  deeper  glands 
are  involved,  without  any  marked  fluctuation  being  present.  As  soon  as 
fluctuation  is  detected,  no  time  should  be  lost  in  letting  out  the  pus.  It  is 
unwise  to  poultice,  or  to  delay  till  the  skin  is  reddened  and  in  part  destroyed 
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by  the  pi-essure  of  the  pus  making  its  way  to  the  surface.  Such  skin  is 
very  apt  to  slough  and  leave  a  far  larger  scar  than  a  clean  incision  through 
healthy  skin.  In  all  these  cases  chloroform  should  be  administered,  so  that 
a  thorough  examination  of  the  tumor  can  be  made  ;  an  incision,  say,  half  an 
inch  in  length,  or  sufficiently  large  to  be  able  to  insert  one  of  Volkmann's 
spoons,  should  be  made  and  the  pus  evacuated.  The  abscess  should  be 
thoroughl}^  emptied  and  any  caseous  debris  removed  by  a  small  scoop.  A 
drainage-tube  or  piece  of  india-rubber  tissue  may  then  be  inserted,  and 
the  wound  dressed  with  carbolic  oil  or  iodoform  powdered  on. 

If  the  glandular  abscess  is  allowed  to  open  itself,  or  a  small  incision 
with  imperfect  drainage  is  made,  the  pus  is  apt  to  burrow  and  undermine 
the  skin,  unhealthy  granulations  form  at  the  base  of  the  ulcer,  the  skin 
sloughs,  and  an  unhealthy,  very  chronic  ulcer  is  the  result. 

While  this  treatment  is  fairly  satisfactory  in  those  cases  where  but  few 
glands  are  affected  and  these  are  superficial,  disappointment  often  results 
from  the  fact  that  the  glands  beneath  the  deep  cervical  fascia  may  caseate 
and  keep  up  a  constant  source  of  irritation  and  a  chronic  sinus  remains. 
In  these  cases  the  scraping  must  be  repeated,  the  child  being  put  under 
chloroform  :  all  the  unhealthy  granulations  must  be  scraped  away,  and  the 
spoon  pushed,  if  possible,  along  the  sinus  which  passes  through  the  deep 
fascia  to  the  caseating  deep  glands  and  as  much  removed  as  possible. 
Thoroughly  efficient  drainage  must  be  established. 

Other  methods  of  opening  glandular  abscesses,  such  as  puncturing  with 
the  galvano-cautery  (Treves),  have  been  recommended  and  practised  by 
various  authors :  the  relative  value  of  these  and  the  details  of  procedure 
need  not  be  entered  into  here;  personally  I  must  express  my  preference 
for  incision  or  puncturing  with  the  scalpel,  and  in  chronic  cases  scraping 
away  all  softened  materials  by  Volkmann's  spoon,  while  at  the  same  time 
ample  drainage  is  provided. 

Every  one  who  has  had  much  experience  of  the  treatment  of  scrofulous 
glands  must  know  how  disappointing  their  treatment  often  is.  An  opera- 
tion is  undertaken,  the  broken-dowu  glandular  debris  is  removed,  but  some 
enlarged  and  probably  caseous  glands  are  discovered  beneath  the  deep  fascia, 
with  or  without  a  sinus  leading  down  to  them ;  excision  of  these  may 
appear  to  involve  some  risk  on  account  of  their  deep  connections ;  in  such 
cases  it  is  probably  best  to  wait,  in  the  hope  that  they  may  gradually  dis- 
appear. But  mostly  a  further  trial  of  the  patience  of  the  friends  and 
medical  attendant  is  pending,  inasmuch  as  the  operation-wound  heals  up 
only  to  break  out  again  and  again,  and  another  operation  some  mouths  or 
years  later  has  to  be  undertaken. 

Prognosis. — In  most  cases  of  glandular  enlargement  a  cautious  prog- 
nosis must  be  given,  and  it  is  unwise  to  promise  that  an  operation  will 
certainly  bring  the  glandular  troubles  to  an  end. 


TUBERCULOSIS. 

By  a.  JACOBI,  M.D. 


The  definition  of  the  term  "  tubercl^'  has  experienced  a  great  many 
changes.  Originally  it  means  a  prominence  or  protuberance.  In  the 
Latin  translations  of  Hippocrates  it  stands  for  cold  (caseous)  abscesses. 
Francis  de  le  Boe  (Sylvius,  1614-1672,  in  "Praxeos  Medicte  Idea  Nova," 
1667-1674)  applies  the  name  to  small  bodies  met  with  in  different  tissues 
and  developed  from  presimied  invisible  glands,  Baillie  (1761-1823)  to  an 
abnormal  product  of  scrofulous  origin,  Bayle  (1774-1816)  to  an  indepen- 
dent specific  neoplasm  endowed  with  great  tendency  to  caseous  degeneration. 
"With  him,  indeed,  the  latter  was  characteristic  of,  and  solely  found  in, 
tubercle.  He  and  Laennec  (1781-1826)  looked  upon  the  tubercle  as  the 
cause  of  consumption  (phthisis),  the  latter  author  adding  to  pathology  and 
nomenclature  the  term  "  tubercular  infiltration."  Lebert  (1813-1878)  de- 
scribed the  microscopical  "  tubercle  corpuscle"  as  consisting  of  disintegrated 
cells,  or  free  nuclei,  thus  enabling  everybody  to  discover  tubercle  wherever  it 
did  and  did  not  exist.  Schonlein  (1796-1848)  was  the  first  to  use  the  term 
"  tuberculosis." 

According  to  Virchow,  the  tubercle  is  an  organized,  though  not  vascu- 
larized, neoplasm  composed  of  round  cells  with  very  vulnerable  and 
deciduous  membranes  and  very  numerous  nuclei.  These  may  be  so 
copious,  indeed,  that  the  membranes  are  sometimes  not  discovered.  The 
tubercle  is  small ;  even  the  smallest,  however,  is  often  a  conglomerate ;  it  is 
of  gray  color,  turning  yellow  through  caseous  (fatty)  degeneration,  which 
begins  in  the  centre.  It  leads  to  tubercular  "  infiltration"  by  the  aggrega- 
tion of  many  tubercles  and  secondary  inflammation  in  the  neighborhood ; 
or  to  ulceration  ;  or  to  the  hardening  of  the  small  body  ("  fibrous  tubercle") 
by  disintegration  and  absorption  of  the  cells  and  the  increase  of  the, 
originally,  scarce  and  thin  connective  tissue. 

The  small  epithelioid  cells  with  their  nuclei  Avere  soon  found  not  to  be 
the  only  microscopical  constituents  of  the  tubercle.  Virchow,  Rokitansky, 
and  many  others,  found  "  giant  cells,"  and  Th.  Langhans  claimed  them  as 
almost  constant  constituents.  They  are  of  spherical  shape,  contain  from 
twenty  to  a  hundred  nuclei,  with  leucocytes  in  their  periphery,  and  a  very 
fine  reticulated  tissue  between  these  constituents. 
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The  reticulated  tissue,  and  giant  cells,  are  mostly  found  in  chronic 
tuberculosis.  In  this  process  a  considerable  amount  of  fibrillar  connective 
tissue  is  met  with  in  the  periphery  of  the  deposits.  In  the  acute  process 
small  spherical  cells  are  more  frequently  found ;  they  are  also  copious  in 
the  periphery  of  tubercles  when  they  undergo  caseous  metamorphosis.  This 
latter  process  is  apt  to  spread  into  the  surrounding  congested  or  inflamed 
tissue ;  quite  often  the  very  caseous  masses  contain  tubercles  still  intact. 

To  identify,  however,  caseous  degeneration  with  tuberculosis  would  be 
a  mistake.  The  former  is  no  neoplasm,  nor  intimately  connected  with  a 
specific  neoplasm,  but  a  retrograde  metamorphosis.  It  is  not  characteristic 
of  any  single  pathological  tissue  or  condition,  for,  besides  being  found  in 
tubercle  and  inflammatory  deposits,  it  may  be  the  final  stage  of  develop- 
ment in  pus,  cancer,  and  typhoid  infiltrations. 

Nor  are  giant  cells  pathognomonic  of  tuberculosis.  They  are  found  in 
the  disintegrating  osseous  substance,  in  the  cavity  of  the  uterine  sinuses  near 
the  insertion  of  the  placenta,  near  foreign  substances  experimentally  intro- 
duced into  the  peritoneal  cavity,  in  pneumonia,  syphilitic  endarteritis  and 
gummata,  in  healthy  granulations,  sarcoma,  and  actinomyces,  and  in  the 
subcutaneous  tissue  of  animals  into  which  silk,  hair,  and  other  foreign 
bodies  had  been  introduced  for  the  purposes  of  experimental  research  (Birch- 
Hirschfeld). 

Thus,  neither  the  histological  structure  of  the  tubercle  nor  its  tendency 
to  caseous  degeneration  suffices  to  characterize  tuberculosis  as  a  sjiecific  dis- 
ease of  an  infectious  nature.  The  latter  has  long  been  assumed  to  exist  by 
common  consent,  and  appears  to  be  finally  demonstrated  by  R.  Koch's  dis- 
covery of  a  specific  bacillus  which  gives  rise  to  a  local  irritation  and  the 
formation  of  the  specific  noduli.  Modern  pathologists  have  agreed  in  this, 
that  only  such  products,  though  histologically  the  same  or  similar,  as  con- 
tain, and  result  from,  the  specific  bacilli,  deserve  the  name  of  tuberculosis. 
Thus,  tuberculosis  is  defined  as  an  infectious  disease  which  shows,  as  the 
result  of  the  immigration  and  proliferation  of  a  specific  bacillus,  conglomer- 
ates, small  or  large,  consisting  of  cells  with  few  or  many  nuclei  and  nucleoli, 
and  (as  they  are  without  blood-vessels)  disposed  to  undergo  speedy  caseous 
degeneration.  In  the  latter  condition,  when  recent,  the  tubercle  is  called 
yellow.  The  accumulation  of  a  great  many  yellow  tubercles  forms  what  is 
called  an  infiltration.  Calcification  is  the  result  of  copious  hyperplasia  of 
cellular  tissue  round  a  tubercular  infiltration.  Softening  is  a  more  frequent 
occurrence,  and  leads  to  the  disintegration  of  viscera,  cold  abscesses  in  the 
subcutaneous  tissue,  and  alterations  of  mucous  membranes.' 

'  Thus,  according  to  the  present  state  of  the  pathological  doctrine,  tuberculosis  demands 
the  presence  of  the  bacillus.  Still,  there  are  processes  which  are  tuberculous  in  everything 
but  the  bacillus.  Thus,  Malassez  and  Vignal  found  zooglcea  only,  mostly  without  bacilli,  in 
"  tubercles"  produced  in  experimental  proceedings.  Similar  results  were  obtained  by  Cartro 
and  SofBa :  their  zoogloea  could  be  inoculated  successfully.  Biedert  reports  the  case  of  an 
acute  pulmonary  tuberculosis  without  bacilli*     Ribbert  met  with  small  bodies  consisting  of 
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Etiology. — Congenital  predisposition  need  not  be  identical  with  heredi- 
tary transmission.  The  former  may  result  where  numerous  children  are 
born  of  non-tuberculous  parents  in  too  rapid  succession ;  from  puny  devel- 
opment of  the  infant;  from  uuder-size  of  the  heart,  from  anaemia  based 
upon  stenosis  of  the  pulmonary  artery,  or  from  congenital  shortness  or  pre- 
mature ossification  of  the  costal  cartilages  in  the  upper  part  of  the  chest,  by 
which  the  apices  are  prevented  from  expanding  and  the  circulation  of  the 
blood  is  impeded. 

Hereditary  transmission  of  tuberculosis  has  been  claimed  as  a  fact  by 
common  consent,  because  of  the  frequent  occurrence  of  the  disease  at  an 
early  age,  and  the  great  number  of  cases  observed  in  a  family.  Vogel 
looks  upon  heredity  as  the  principal  etiological  factor.  For  he  observed 
that  a  child  of  a  healthy  family  when  living  with  a  predisposed  family 
under  the  worst  possible  hygienic  surroundings  would  not  suffer,  while  all 
the  rest  would  succumb.  Thus  he  concludes  that  external  influences  are 
injurious  to  those  only  who  are  predisposed,  no  matter  whether  heredity  is 
visible  in  the  propagation  of  either  a  predisposition  or  a  virus.  It  is  the 
hitter  in  which  Baumgarteu  believes.  Brehmer,  however,  thinks  but  little 
of  either  mode  of  transmission,  because  "not  more  than  one-third  or  one- 
half  of  all  the  cases"  occur  in  families  in  which  there  is  a  multiplicity  of 
cases. 

Hereditary  transmission  ought  not  to  be  presumed  to  exist  at  all  except 
in  cases  which  occur  at  a  very  early  period  of  life.  Infants  of  tuberculous 
parents,  though  they  fall  sick  with  tuberculosis,  or  atrophy,  or  marasmus, 
when  but  a  few  months  old,  may  suffer  from  the  consequences  of  a  germina- 
tive  process,  but  their  disease  may  also  be  due  to  direct  contagion,  or  tuber- 
culous food.  Still  less  conclusive  are  those  cases  which  make  their  appear- 
ance in  bones  or  glands  after  a  number  of  years  only.  It  is  mainly  this 
class  of  cases  that  has  given  rise  to  the  theories  based  on  predisposition, 
or  on  the  gradual  transmutation  of  scrofulosis  into  tuberculosis. 

Hereditary  transmission  of  tuberculosis  is  not  accepted  by  a  number  of 
the  most  critical  pathologists.  Beuda  denies  the  possibility  of  the  trans- 
mission of  bacilli  through  sperma  which  has  its  origin  in  nuclei  not 
infected  by  parasites.  He  did  not  find  them  in  sperma  secreted  by  tuber- 
culous testicles,  nor  in  that  of  phthisical  patients  whose  testicles  were 
healthy.  Virchow  takes  it  for  granted  that  tuberculosis  resulting  from 
infected  sperma  ought  to  develop  at  a  very  early  period  of  life,  in  which  it 
is  rare,  or  at  birth,  when  he  knows  of  no  such  case.  He  even  found  the 
fcetus  without  tubercles  when  the  mother  had  tubercular  endometritis,  and 
does  not  admit  the  possibility  of  a  direct  transmission  unless  the  circulation 


lymphoid  and  other  cells,  giant  cells  included,  without  bacilli,  which  he  prefers  to  call 
multiple  lymphomata  solely  because  of  the  absence  of  the  micro-orn:anisms.  Eberth  describes 
the  same  condition  under  the  head  of  "  pseudo-tuberculosis."  Biedert  (Lehrb.  d.  Kinderkr., 
1887,  p.  532)  suggests  that  there  must  be  either  an  affection  which  cannot  be  distinguished 
from  tuberculosis,  or  a  condition  of  the  bacillus  which  renders  its  recognition  impossible. 
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of  the  placenta  be  abnormal.  Still,  under  certain  circumstances  the  blood- 
vessels of  the  placenta  are  known  to  be  pervious.  Coloring  substances 
have  been  found  to  penetrate  into  the  body  of  the  foetus  by  Reitz  and 
Mars,  while  other  experimenters  have  but  negative  results.  The  bacilli  of 
anthrax  have  been  found  in  the  foetus  by  a  single  observer,  those  of  septi- 
csemia  by  a  very  few.  That,  iiowever,  some  medicinal  substances  will 
traverse  the  placental  circulation  and  be  found  in  the  foetus,  we  know ;  also 
that  syphilis,  variola,  relapsing  fever,  malaria,  may  be  transmitted  from  the 
mother  to  the  foetus.  Such  facts  exist,  though  they  may  be  explainable 
only  by  the  assumption  of  a  morbid  alteration  in  the  walls  of  the  blood- 
vessels of  the  placenta  or  its  insertion. 

There  are,  however,  some  facts  which  render  the  theory  of  a  direct 
transmission  of  tuberculosis  somewhat  probable.  Thus,  in  the  spermatic 
canals  of  non-tuberculous  testicles,  in  eight  men  dying  of  phthisis,  C.  Jani 
found  bacilli  five  times,  and  four  times  in  the  prostate  glands,  out  of  six 
autopsies.  Besides,  there  are  a  few  cases  of  congenital  tuberculosis  of  ani- 
mals on  record.  I  willingly  exclude  Czokor's  calf  of  three  weeks,  and  the 
two  calves  of  Hertwig's  of  two  and  four  months ;  for  all  of  them  ma}-  have 
contracted  acute  tuberculosis  after  birth  by  direct  communication  or  the 
milk  sucked  from  a  diseased  udder.  But  Johne  has  the  report  of  an 
eight  months'  foetus  of  a  calf,  with  universal  tuberculosis. 

In  the  human  race  no  case  of  a  similar  nature  has  been  known,  but  in 
1861  I  attended  a  phthisical  woman  in  her  first  confinement.  She  belonged 
to  a  consumptive  family,  had  suffered  herself  before  she  got  married,  and 
died  in  the  third  week  after  confinement.  The  foetus  was  born  at  the  end 
of  the  seventh  month  of  utero-gestation,  and  lived  a  few  minutes  only. 
There  were  numerous  gray  miliary  tubercles  in  the  tissue  of  the  liver  near 
the  surface,  a  few  in  its  peritoneal  covering  and  the  spleen,  and  on  the 
pulmonary  pleura.  The  father  was  healthy  and  remained  so  for  years. 
Thus  this  isolated  case,  the  only  one  of  the  kind  ever  observed  by  me, 
appears  to  prove  the  possibility  of  a  direct  hereditary  transmission  from 
the  motlier  to  the  offspring.  Epstein's  two  hundred  babies  of  tubercular 
mothers  yielded  a  negative  result.  There  was  but  one  of  them  who  had 
tuberculosis  at  the  age  of  ten  weeks. 

There  are  other  observations  which  appear  to  prove  that  hereditary 
transmission  is  more  frequent  than  is  allowed  by  those  who  insist  upon 
inhalation  as  the  only  cause  of  tuberculosis.  Indeed,  such  observations  are 
numerous.  In  the  earliest  period  of  life,  tuberculosis  is  mostly  found  in 
the  lymph-bodies  and  the  bones.  Why  not  first  in  the  lungs,  if  inhalation 
brought  it  on  ?  It  has  also  been  noticed  that  healthy  babies,  raised  in  tuber- 
cular fixmilies,  are  not  liable  to  be  infected,  while  the  children  of  parents 
who  died  of  tuberculosis  while  the  former  were  quite  young,  would  still 
die  of  tuberculosis,  though  removed  to  healthier  quarters. 

Though  the  cases  of  tuberculosis  in  the  very  first  weeks  of  life  be 
ever  so  scarce,  we  cannot  say  that  any  age  is  entirely  exempt.     Baumgarten 
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met  with  cases  of  tuberculosis  at  the  age  of  one  month  which  were  so 
advanced  as  to  make  its  starting  during  foetal  life  probable.  Steiner  and 
Neureutter  report  cases  of  tuberculosis  occurring  at  the  age  of  eight  weeks, 
F.  Weber  cavities  at  less  than  three  months,  Demme  on  the  twelfth  day, 
StefFen  at  three  weeks.  Demme  has  another  case  of  a  baby  three  weeks  old 
with  tuberculosis  of  the  intestine,  and  bacilli  ;  and  another  one  of  four 
weeks  with  pulmonary  cavities.  Between  the  fourth  and  sixth  months  of 
life  I  have  met  with  it  in  a  number  of  instances.  Lorey  gives  the  ages  of 
one  hundred  and  sixty-two  tubercular  cases  among  children  as  follows: 
from  the  first  to  the  third  month,  one ;  from  the  third  to  the  ninth,  eleven ; 
from  the  ninth  to  the  twelfth,  thirty-one ;  between  the  first  and  the  second 
year,  fifty-five ;  from  the  second  to  the  fourth,  forty-one ;  and  from  the 
fourth  to  the  twelfth,  twenty-three.  In  Biedert's  tables  containing  the  ages 
of  the  young  affected  with  pulmonary  tuberculosis  six  and  eight-tenths  per 
cent,  were  observed  under  one  year  of  age,  forty-eight  from  the  first  to  the 
fifth,  twenty-seven  from  the  fifth  to  the  tenth,  and  eighteen  per  cent,  from 
tlie  tenth  to  the  fourteenth  year.  Thus  tuberculosis  is  comparatively  rare 
under  one  year,  undoubtedly  because  of  the  comj^aratively  few  opportunities 
for  infection  :  as  a  rule,  these  early  cases  are  due  to,  or  connected  with,  the 
existence  of  catarrhal  pneumonia,  or  intestinal  difficulties,  or  marked  scrofu- 
lous disposition.  Between  the  ages  of  two  and  four  years  it  is  quite  frequent, 
the  lungs,  pia  mater,  and  intestine  being  the  very  organs  through  which  it 
is  apt  to  become  fatal.  In  the  former  two,  in  early  childhood  it  is  not 
readily  of  a  primary  character ;  at  that  age  the  intestines,  bones,  and 
lymph-bodies  are  more  liable  to  be  the  seats  of  the  original  inlet  than  the 
lungs.  These  are  moi'c  easily  affected,  primarily,  in  advanced  childhood, 
and  about  the  period  of  ]3uberty. 

Tlie  former  belief  that  acute  tuberculosis  was  more  frequent  in  the 
young,  and  the  chronic  variety  in  the  old,  holds  good  no  longer,  since  a 
large  number  of  diseases  of  the  Isones  and  lymphatic  glands  have  been 
recognized  to  be  of  a  strictly  tubercular  character.  It  is  particularly  the 
latter  organs  that  are  exposed  to  infection,  because  of  their  superficial  loca- 
tion, and,  in  infancy  and  childhood,  the  comparatively  large  size  of  the 
lymph-ducts,  the  greater  vulueraljility  of  the  surface  whicli  facilitates  the 
access  of  a  virus,  and  the  physiological  activity  of  the  whole  lymph-circu- 
lation. 

This  is  but  one  of  the  many  instances  of  the  peculiarities  of  disposition 
depending  on  the  nature  of  the  tissues.  Others  are  found  in  the  different 
degrees  of  the  energy  of  respiratory  movements,  tlie  various  conditions  of 
the  epithelium,  the  secretion  of  the  muciparous  glands,  and  the  circulation 
in  the  lungs.  In  the  latter,  tuberculosis  is  not  so  frequent  in  the  apices  of 
the  young  as  in  those  of  the  adult,  because  of  the  larger  amount  of  air 
entering  them  in  the  former.  In  them,  indeed,  it  is  the  lower  parts  of  the 
lungs  wliich  are  often  the  preferred  seat  of  the  malady.  And  those  lungs 
which  are  anemic,  either  on  the  basis  of  general  anaemia  or  as  the  result  of 


TUBERCULOSIS.  1 69 

the  stenosis  of  the  pulmouary  artery,  are  much  more  liable  than  those 
affected  with  chronic  venous  stasis  depending  on  emphysema,  kyphosis,  or 
congenital  or  acquired  disease  of  the  heart. 

Animals  have  been  made  tubercular  by  the  inhalation  of  tubercular 
sputum.  The  viability  of  the  bacilli  and  their  spores  is  such  as  to  render 
them  dangerous  though,  or  because,  they  have  been  in  a  dry  state  on  the 
floor  of  the  room,  in  carpets,  linen,  or  clothing,  for  a  long  period.  They 
will  not  easily  locate  in  the  external  parts  of  the  respiratory  organs  where 
the  air  is  cool  and  its  current  capable  of  carrying  them  out  as  well  as  in. 
That  "  bad"  air  is  a  cause  of  general  tuberculosis  has  always  been  accepted 
as  undeniable.  The  latter  would  increase  with  crowding.  In  the  foundling 
asylum  of  Stockholm,  Abelin  noticed  that  the  proportion  of  cases  of  tuber- 
culosis would  increase  with  the  number  of  inmates.  In  the  light  of  modern 
pathology  the  "  bad"  condition  of  the  air  may  signify  as  well  the  prevalence 
of  bacilli  as  the  jDresence  of  injurious  gases  and  the  diminution  of  indi- 
vidual air-space. 

Inhalation  has  always  been  considered  as  one  of  the  principal  sources, 
or  the  principal  source,  of  acquired  tuberculosis.  Many  of  the  reports,  how- 
ever, which  were  meant  to  prove  the  frequent  occurrence  of  such  cases,  leave 
ample  room  for  doubt :  thus,  for  instance,  those  of  the  ten  new-born  babies 
said  by  H.  Reich '  to  have  been  infected  by  a  consumptive  midwife,  who 
had  the  unfortunate  habit  of  insufflating  the  resjiiratory  organs  of  the 
young  with  her  own  breath. 

In  order  that  virus,  or  a  bacillus,  may  find  a  resting-place,  the  surface 
must  be  in  a  morbid  condition.  A  mucous  membrane  of  normal  consistency 
and  function  is  not  very  liable  to  admit  infectious  diseases.  Neither  diph- 
theria nor  tuberculosis  finds  a  safe  nest  on  a  healthy  membrane.  As  long 
as  a  mucous  membrane  is  covered  with  noi'mal  mucus  and  protected  by 
vibrating  epithelium,  foreign  bodies,  from  particles  of  carbon  and  metal  to 
bacilli,  are  lial)le  to  be  expectoi'ated.  Only  the  air-cells  which  have  no  fim- 
briated epithelia  allow  bacilli  to  rest  and  to  develop.  All  the  other  surfaces 
of  the  respiratory  organs  are  endowed  with  means  of  self-defence.  The 
latter,  however,  is  greatly  interfered  with  either  by  an  abnormal  structure 
of  the  integuments  or  by  actual  lesions.  The  former  may  be  inherited  from 
parents  suffering  from  chronic  infectious  diseases,  such  as  tuberculosis  or 
carcinosis,  or  acquired  by  previous  exhausting  ailments,  anaemia,  or  chlo- 
rosis ;  the  latter  may  result  from  measles,  whooping-cough,  typhoid  fever, 
or  scarlatina,  or  inflammation  or  gangrene  of  the  lungs,  which  thus  give 
rise  to  a  predisposition  to  tuberculosis  by  having  prepared  the  surface  for 
the  admission  of  the  virus. 

The  bacillus,  however,  is  not  found  floating  in  the  air  and  ready  for 
inhalation  unless  under  exceptional  circumstances.  To  be  inhaled  it  must 
be  dry.     As  long  as  sputum  is  moist,  or,  after  having  been  dry,  is  again 


1  Berl.  Klin.  Woch.,  1878,  No.  37. 
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exposed  to  moisture,  it  canuot  be  mixed  with  the  air  and  thus  enter  the 
kings  of  another  person.  Besides,  the  bacillus  has  a  greater  specific  gravity 
than  air,  and  falls  to  the  ground.  But  it  may  adhere  to  bedclothing,  or  the 
bedstead,  or  the  M'alls  of  the  room,  or  the  floor  which  has  been  soiled. 
Thus,  the  children  of  a  phthisical  mother  may  all  be  infected  by  their  close 
contact  with  her  and  her  surroundings,  while  a  nurse,  or  the  husband  who 
gbes  about  his  business,  is  not  suffering.  Thus,  also,  the  phtiiisical  patients 
in  the  wards  of  a  hospital  are  uninjurious  as  long  as  no  expectoration  is 
permitted  anywhere  but  in  a  spittoon  containing  some  water. 

Still,  the  frequency  of  tuberculosis  makes  its  transmission  easier  than 
the  explanation  of  the  latter  in  every  case.  Thus,  for  instance,  Spillmann 
and  Haushalter,'  having  made  the  observation  that  flies  would  concentrate 
round  the  sputa  of  tubercular  patients,  kejjt  a  number  of  them  under  a  bell- 
glass,  where  they  died  the  following  day.  Their  excrements  deposited  on  the 
glass  and  the  contents  of  their  abdomens  exhibited  an  abundance  of  bacilli 
tul>erculosis.  As  thes'e  bacilli  are  very  hardy,  their  transportation  by  the 
fly  to  the  food  of  human  beings,  and  those  contained  in  the  dried  remains 
of  the  fly,  appear  to  open  a  possibility  to  the  transmission  of  tuberculosis  to 
an  almost  incredible  degree. 

Besides,  the  bacillus  of  tuberculosis  is  of  slow  growth,  and  thus  facili- 
tates self-protection  on  the  part  of  the  endangered  organ  and  organism; 
though,  on  the  other  hand,  it  is  very  tenacious  of  life.  For  a  five-per-cent. 
solution  of  carbolic  acid  destroys  it  after  twenty-four  hours  only,  and  a  still 
longer  time  is  required  by  a  one-per-mille  solution  of  bichloride  of  mercury. 
It  does  not  even  perish  when  exposed  to  a  high  degree  of  heat :  G.  Comet 
exposed  mattresses  to  the  effect  of  public  steam-heating  apparatuses  six 
times,  and  still  found  bacilli  uninjured  and  active. 

The  entrance  of  tuberculosis  through  the  skin,  or  wounds,  is  among  the 
possibilities.  As  long,  however,  as  the  skin  remains  in  a  normal  condition, 
it  affords  protection  against  the  entrance  of  tuberculosis.  But  abrasions  and 
wounds  create  a  disposition.  Still,  the  development  of  bacilli  appears  to 
require  a  higher  temperature  than  that  of  the  very  surface,  and  a  suflicient 
time  for  their  sure  installation.  Thus  is  explained  why  the  number  of 
authenticated  cases  of  the  invasion  of  tuberculosis  through  the  skin  is  still 
limited.  Willy  Meyer  collected  ^  twenty-eight  such  cases  ;  M.  B.  Schmidt 
and  others  have  since  published  a  few  more.  -Eighteen  of  the  twenty-eight 
were  those  of  Jewish  infants  subjected  to  ritual  circumcision,  which  permits, 
or  jequires,  the  sucking  out  of  the  wounds  by  the  lips  of  the  operator. 
The  incubation-period  lasted  from  ten  to  fourteen  days  ;  after  that  time  the 
first  symptoms  showed  themselves  as  inguinal  adenitis.  Of  the  eighteen, 
nine  died,  five  exhibited  symptoms  of  scrofula,  and  four  were  not  under 
observation  afterwards.     In  a  few  (adult)  cases  of  wound-infection  the  dis- 

1  La  France  Med.,  1887,  t.  ii.  No.  101. 
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TUBERCULOSIS.  171 

ease  remained  local  :  still,  it  is  probable  that,  as  the  development  of  tuber- 
culosis is  a  gradual  one,  many  isolated  cases  due  to  local  infection  may 
become  generalized  after  a  while.  Chronic  inflammations  of  the  skin  may 
frequently  give  access  to  the  virus.  Demme  found  chronic  impetigo  in  four 
hundred  and  thirty-seven  out  of  eight  hundred  and  seventy-three  cases  of 
diseases  of  the  bones  and  joints. 

In  the  Congress^  assembled  at  Paris  in  July,  1888,  for  the  study  of 
tuberculosis,  Dr.  Degive,  of  Brussels,  alluded  to  the  possibility  of  transmit- 
ting the  disease  by  vaccination.  In  his  city  the  calf  from  which  the  virus 
has  been  taken  is  killed ;  when  it  is  found  to  have  been  healthy,  the  virus  is 
used  for  both  human  vaccination  and  the  artificial  infection  of  other  animals. 
But  even  the  danger  from  virus  taken  from  a  diseased  animal  is  but  very 
slight.  For  the  bacillus  does  not  easily  penetrate  through  merely  super- 
ficial wounds,  and  certainly  not  into  the  serum  of  the  vesicle  any  more 
readily  than  is  done  by  the  syphilitic  poison.  Thus  no  danger  appears 
possible  unless  blood  be  mixed  with  the  serum  of  the  vesicle  used  for  the 
vaccination  of  the  human  being. 

One  of  the  inlets  of  tuberculosis  is  undoubtedly  the  alimentary  canal; 
indeed,  there  are  some  who  attribute  every  case — or  almost  every  case — of 
tuberculosis  in  the  young  infant  to  the  influence  of  food  containing  the 
bacillus.  Koch  has  established  the  fact  that  the  latter  may  pass  through 
the  stomach  and  remain  intact ;  in  the  intestinal  canal  it  may  be  found 
mixed  with  food  and  nasal  and  pharyngeal  mucus.  In  the  healthy  digestive 
organs  it  will  do  no  harm  ;  indeed,  the  normal  stomach  will  not  permit  it  to 
live.  But  the  absence  of  acids  in  the  feverish  stomach,  and  the  changes 
produced  in  the  mucous  membrane  by  abnormal  digestion,  sedentary  life, 
emotions,  serious  illness,  or  constitutional  ill  nutrition  of  the  digesting  sur- 
faces, may  yield  conditions  favorable  to  the  invasion. 

This  may  take  place  when  the  bacillus  is  an  accidental  admixture  to  the 
ingesta,  or  is  swallowed  with  the  expectoration,  all  or  most  of  which  is  car- 
ried downward  by  infants  and  children.  Thus  a  constant  auto-infection  is 
added  to  the  original  disease  when  this  is  located  in  the  lungs.  But  the 
main  opportunity  for  the  invasion  is  furnished  by  the  meat  and  milk  of 
tuberculous  animals.  In  the  slaughtering-houses  of  Rouen  there  were  1.43 
per  mille  tubercular  heads  of  beef,  0.09  of  calves,  and  0.38  of  hogs :  these 
figures  are  the  average  of  the  four  years  between  1884  and  July  of  1888. 
There  were  furnished  in  Montauban,  in  the  course  of  seven  years,  4.07  per 
mille  of  tubercular  beef  among  all  that  were  slaughtered.  Fiirn  found 
twenty-two  tuberculous  geese  in  three  hundred  and  sixty-five  autopsies, 
Reimann  sixty-two  hens  among  six  hundred,  and  eleven  pigeons  aifected 
with  the  same  disease  among  one  hundred  and  thirty-eight  autopsies. 
Walter  K.  Sibley  found  the  bacillus  mostly  in  the  peripherous  parts  of 
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caseous  masses  removed  from  fowls/  and  in  undoubted  lymphomata,  under- 
going central  necrosis/  taken  from  a  serpent,  also  from  a  peacock  and  an  owl. 
Among  sheep   and  goats,  which  move  in  fresh  air,  there  were  but  few 
aifected    with    tuberculosis.      The   influence  of  air   and   exercise  is  quite 
marked,  so  much,  indeed,  that  T.  Spillmann  found  from  thirty  to  forty  per 
cent,  of  all  the  stall  cows  of  Nancy  to  be  sick  with  tuberculosis.     Even 
more  than  this  percentage  of  tubercular  animals  is  obtained  by  Brush  for 
those  which  are  "  improved"  by  persistent  breeding  in.     The  opinions  in 
regard  to  the  danger  attending  the  eating  of  meat  taken  from  tuberculous 
animals  are  by  no   means  uniform.     In  the  muscular  tissue  the  bacillus 
develops  but  incompletely :  indeed,  it  has  been  observed  to  die  within  six 
days.     E.  Nocard  found  invariably  that  the  inoculation  of  meat  juice  taken 
from  tubercular  animals  had  but  little  success ;  and  Arloing,  another  of  the 
great  veterinarians  of  France,  had   the  same   results  in  his  experiments. 
Both,  however,  found  an  abundance  of  bacilli  in  the  glands,  kidneys,  spleen 
and  liver  of  the  diseased  animals.     All  of  these  organs  are  declared  to  be 
very  dangerous  under  these  circumstances,  but  the  meat  is  deemed  to  be 
innocuous  or  but  little  dangerous  in  all  but  a  very  few  cases.     G.  Butel, 
however,  considers  the  meat  of  tubercular  animals  to  be  injurious  under  all 
circumstances.     Baillet  fears  it  only  when  the  malady  has  rendered  the 
animal  thin  and  languid;  but,  again,  Veyssiere  advises  the  exclusion  of  the 
meat  of  every  animal  suspected  of  tuberculosis,  and  emphasizes  the  fact 
that  hogs  are  very  subject  to  the  disease. 

Tlie  same  difference  of  opinion  prevails  in  reference  to  the  milk  of  tuber- 
culous animals.  B.  Bang  found  that  milk  of  phthisical  women  could  be  in- 
oculated with  no  danger  at  all.  The  inoculation  of  milk  taken  from  twenty- 
one  diseased  cows  yielded  a  trifling  success  in  but  two  instances.  But  the 
majority  of  authors  see  more  harm  in  such  milks,  and  there  are  those  who, 
like  V.  Galtier,  find  Imcilli  and  danger  not  only  in  the  milk  of  infected 
cows,  but  also  in  its  products,  such  as  cheese,  buttermilk,  and  whey.  Kou- 
bassoff  attributes  great  danger  to  every  milk  of  tubercular  cows,  Bollinger 
and  Nocard  only  to  that  which  is  taken  from  tubercular  udders.  Still, 
authors  of  equally  high  reputation,  such  as  Bouley  and  Bang,  do  not  deem 
the  presence  of  a  tubercular  mastitis  necessary ;  the  latter  is  declared  to  be 
a  rare  disease  by  Nocard,  a  frequent  one  by  Degive  and  Van  Hertsen.  Upon 
this,  however,  all  appear  to  be  agreed,  that  heat  destroys  the  dangerousness 
of  milk  obtained  from  infected  animals.  From  60°  to  ib°  C.  diminish  it  con- 
siderably. Milk  heated  to  85°  C.  is  deemed  safe.^  For  thirty  years  I  have 
insisted  upon  the  necessity  of  avoiding  raw  milk  among  the  foods  of  children. 

Localization.— There  is  hardly  an  organ  in  the  infant  or  child  which 
may  not  be  affected  by  the  tubercular  process. 


1  Trans.  Path.  Soc,  London,  1888. 

*  Virch.  Arch.,  vol.  cxvi.  p.  104,  1889. 

'  Congres  pour  I'Etude  de  la  Tuberculose,  Paris,  1889. 
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Cutaneous  tuberculosis  may  appear  in  a  primary  and  secondary  form. 

The  primary  form,  or  lupus,  is  not  very  frequent  during  childhood,  but 
still  many  of  the  cases  met  with  in  adolescence  and  advanced  age  date  from 
early  life.  It  has  a  very  slow  development.  It  is  found  on  the  face  and 
extremities,  and  sometimes  extends  to  the  mucous  membrane  of  the  mouth, 
nose,  pharynx,  and  larynx.  On  all  of  the  latter  it  yields  a  diffuse  infiltra- 
tion, not  nodulated,  of  gray  color  and  irregular  surface,  interrupted  by 
rhagades  and  ulcerations  ;  while  in  the  former  it  consists  of  red  or  brownish 
noduli,  which  are  deeply  embedded  in  the  corium,  with  an  occasional  ten- 
dency to  disintegrate  and  either  form  ulcerations  or  result  in  a  desquamative 
process  or  a  cicatricial  atrophy.  Anatomically,  it  is  composed  of  small  nests 
of  round  cells  embedded  in  the  interior  of  the  corium,  giant  cells  (mainly 
in  the  large  noduli),  and  hyperplastic  proliferations  resembling  those  of  epi- 
thelial carcinoma.  It  contains  the  tubercle-bacillus,  and  tuberculosis  can  be 
produced  by  its  inoculation.  It  is  not  uncommon  to  find  general  tubercu- 
losis in  other  members  of  the  same  family.  Still,  the  tubercular  nature  of 
lupus  has  been  doubted  by  Kaposi,  because  of  the  paucity  of  the  bacilli  in 
the  morbid  changes,  the  non-appearance  of  general  tuberculosis  in  the  same 
individual  after  a  long  duration  of  the  lupus,  the  impossibility  of  multiply- 
ing lupus  by  inoculation,  and  the  almost  universal  immunity  from  lupus 
of  the  other  members  of  the  same  family. 

The  secondary  form  of  cutaneous  tuberculosis  starts  from  tubercular 
joints,  mucous  membranes,  aud  caseous  and  suppurating  lymph-bodies. 
Fistula  in  ano  may  give  rise  to  it,  as,  indeed,  tuberculosis  is  apt  to  appear 
near  the  mouth,  the  anus,  aud  the  genital  organs.  In  one  of  ray  cases,  that 
of  a  girl  of  seven  years,  the  process  commenced  from  a  neglected  abscess  in 
the  right  axilla.  The  fistulous  and  undermined  ulcerations  spread  in  every 
direction,  extended  over  the  chest,  resulted  in  tuberculous  abscesses  extend- 
ing towards  the  abdomen,  and  finally  in  pyothorax,  with  general  miliary 
tuberculosis.  This  form  is  not  nodulated,  not  hard,  and  not  of  that  slow 
growth  extending  over  years  so  characteristic  of  lupus,  but  is  more  ulcerous, 
of  irregular  outlines,  and  with  but  little  infiltration.  From  syphilis  of  the 
cutis  it  is  best  diagnosticated  by  its  very  slow  growth  and  the  absence  of 
the  indurated  boundary  peculiar  to  the  syphilitic  ulceration. 

In  the  joinfs  and  bones  tuberculosis  is  frequent.  Many  of  the  cases  of 
caries  are  of  that  nature  ;  a  large  percentage  of  the  cases  of  ostitis  of  the 
foot  and  ankle  and  of  spondylitis  belong  to  this  class  ;  also  a  number  of  cases 
of  caries  of  the  mastoid  process,  with  or  without  facial  paralysis,  and  of 
otitis  media,  extending  to  the  bone.  The  fungous  arthritis  is  pre-eminently 
tubercular,  for  bacilli  may  be  found  in  many  a  case.  This  class  of  cases  is 
quite  dangerous  when  left  alone  to  such  an  extent  as  to  lose  its  local  char- 
acter. If  removed  by  an  operative  procedure,  the  localized  tuberculosis 
loses  its  dangerous  nature,  and  general  infection  may  be  avoided. 

On  the  pleura,  also,  tuberculosis  may  be  either  primary  or  secondary. 
In  infancy  and  childhood  the  former  occurrence  is  but  rare ;  as  a  rule, 
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tubercular  pleurisy,  or  tubercles  on  the  pleura,  are  met  \yith  in  generalized 
tuberculosis.  In  that  case  the  tubercles  are  small  or  large,  gray,  yellow,  or 
caseous ;  large  caseous  tubercles  are  mostly  found  on  the  point  of  contact 
of  the  adhering  pleura.  The  assumption  that  every  pleurisy  is  tubercular 
is  based  on  theory  only ;  for  the  cases  of  chronic  pleurisy,  of  thickened 
pleura  carried  many  years  without  a  trace  of  tuberculosis,  are  by  no  means 
rare.  The  fluid  of  the  pleural  cavity  found  in  tubercular  pleurisy  is  either 
serous  or  purulent ;  in  very  rare  cases  there  is  blood  mixed  with  the  serum, 
or  clear  blood.  Tuberculosis  of  the  pericardium  I  never  found,  except 
complicated  with  that  of  the  pleura,  or  as  a  part  of  general  acute  miliary 
tuberculosis. 

The  low  temperature  of  a  part  of  the  nose,  the  constant  motion  of  the 
air-curreut,  and  the  presence  of  secretion  on  the  mucous  membrane  render 
primary  tuberculosis  of  that  organ  a  rare  occurrence.  Still,  the  so-called 
scrofulous  ozffiua  is  very  often  tuberculosis ;  even  that,  however,  is  quite 
often  not  primary,  but  the  result  or  accompaniment  of  neighboring  or  gen- 
eral tuberculosis.  In  and  about  it,  giant  cells  and  bacilli  are  met  with. 
The  majority  of  cases  of  nasal  tuberculosis  are  of  a  secondary  nature.  It 
is  either  miliary,  the  nodules  are  gray  or  yellow  and  disintegrate  very 
readily,  or  it  exhibits  large  ulcerations  of  irregular  shape,  or,  thirdly,  large 
tumors,  mostly  on  septum  or  conchae ;  they  rarely  extend  to  the  bone,  and 
consist  of  connective  and  granulation  tissue  and  miliary  tubercles. 

Both  primary  and  secondary  tuberculosis  of  the  pharynx  is  relatively 
scarce  in  infancy  and  childhood,  though  its  surface  be  constantly  exposed  to 
the  contact  with  infected  expectoration.  Still,  I  have  seen  quite  a  number 
of  cases,  mainly  between  the  ages  of  seven  and  fourteen,  in  which  both 
miliary  tubercles  and  painful  tubercular  ulcerations  were  found  on  the  soft 
palate,  tonsils,  posterior  wall  of  the  jjharynx,  and  nares.  In  a  few  cases 
the  ulcerations  were  so  deep,  and  the  accompanying  oedema  so  extensive, 
that  fluids  would  escape  through  the  nose.  In  one  case  the  diagnosis  from 
syphilis  could  not  be  made  except  after  a  certain  time ;  as  a  rule,  however, 
syphilitic  ulcerations  are  less  numerous,  but  deeper  and  steeper,  and  apt  to 
heal  under  specific  treatment. 

Tuberculosis  of  the  larynx  is  not  so  frequent  in  children  as  in  adults. 
Of  primary  cases,  or  such  as  I  could  take  for  primary,  I  have  seen  but 
very  few.  At  all  events,  when  the  diagnosis  of  tuberculosis  of  the  larynx 
had  been  made,  the  appearance  of  pulmonary  symptoms  was  but  a  question 
of  a  short  time.  Still,  there  is  no  reason  why  bacilli  should  not  locate  in 
the  mucous  membrane  predisposed  by  the  presence  of  catarrhal  erosions, 
mainly  on  the  vocal  cords  and  in  the  interarytenoid  space,  also  on  the 
edges  and  the  inferior  aspect  of  the  epiglottis.  It  is  on  these  localities 
that  both  miliary  tubercles  and  ulcerations  are  sometimes  found.  Mild 
symptoms  of  catarrh,  hoarseness,  cough,  are  observed  at  an  early  period, 
speaking  and  pressure  are  painful,  the  expectoration  contains  pus,  blood, 
bacilli,  and  sometimes  elastic  fibres,  and  the  laryngoscope  reveals  an  incom- 
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plete  closure  of  the  glottis,  the  presence  of  tubercles  or  ulcerations,  and, 
occasionall)',  localized  cedema  (perichondritis). 

In  the  thymus  gland  tuberculosis  is  not  rare  at  all.  It  was  met  with  by 
Dr.  Koplik  and  myself  three  times  in  sixty  autopsies  of  infants  uuder  a  year, 
twelve  of  whom  had  generalized  tuberculosis.  Sometimes  it  is  found  in 
the  thymus,  while  no  other  organ,  and  no  other  member  of  the  same  fixmily, 
is  affected.' 

Tuberculosis  of  the  peritoneum  is  rarely  a  primary  disease,  and  then 
acute  or  with  high  fever  and  urgent  symptoms.  It  is  mostly  secondary, 
a  part  of  general  tuberculosis,  or  connected  with  protracted  suppurations, 
or  depending  on  embolism.  It  may  originate  in  more  advanced  age  in 
uterine  tuberculosis,  the  tubes  being  the  connecting  link,  or  result,  in  the 
child,  from  intestinal  ulcerations  or  disintegrated  mesenteric  glands.  Some- 
times it  is  quite  local,  in  an  intestinal  adiiesion  opposite  an  open  or  cica- 
trized ulceration ;  in  other  cases  it  extends  over  large  surfaces  and  may 
result  in  wide-spread  adhesions,  contractions,  perforations,  and  hemorrhages. 
The  tubercles  found  may  be  small  or  large,  gray,  yellow,  or  caseous.  The 
accompanying  inflammation  may  result  in  the  effusion  of  large  quantities  of 
serum  containing  much  albumen,  or  in  fibrinous  thickening  of  the  perito- 
neum of  the  abdominal  wall,  liver,  spleen,  and  omentum,  with  considerable 
glandular  swelling,  or  the  formation  of  large  masses  of  exudation,  between 
which  and  malignant  tumors,  mainly  sarcomata,  the  diagnosis  may  be  qufte 
difficult.  Still,  not  all  of  these  exudation-tumors  are  of  tubercular  nature. 
I  have  seen  them,  from  the  size  of  a  hazel-nut  to  that  of  a  goose-egg,  some- 
times in  large  numbers,  as  the  results  of  a  chronic  exudative  peritonitis  of 
non-infectious  character,  and  diminishing  in  size  and  disappearing  altogether 
until  a  permanent  recovery.  The  temperature  may  not  be  very  high  ("  peri- 
toneal tuberculosis"),  or  may  be  quite  elevated  ("  tubercular  peritonitis") ; 
other  symptoms,  such  as  fluctuation,  pain,  dulness  on  percussion,  meteor- 
ism,  diarrhoea  or  constipation,  jaundice  by  compression  of  the  ductus  cho- 
ledochus,  obstruction  by  pressure  on,  or  contraction  of,  intestines,  depend  on 
the  extent  of  the  affection  and  its  more  or  less  acute  character.  In  the  case 
of  a  boy  of  seven  years  who  died  with  general  tuberculosis,  I  found,  beside 
large  quantities  of  serum,  which  filled  the  abdominal  cavity,  complete  adhe- 
sion and  thickening  of  all  the  intestines,  so  as  to  yield  the  consistency  and 
hardness  of  pasteboard.  In  very  young  children  isolated  peritoneal  tuber- 
culosis is  but  rare;  it  is,  however,  a  frequent  occurrence  in  generalized 
miliary  tuberculosis ;  in  older  children  I  have  seen  many  cases  in  which — 
mostly  on  the  foundation  of  glandular  degeneration — the  disease,  usually 
of  a  chronic  character,  appeared  to  have  been  the  starting-point  of  the 
general  affection. 

The  tuberculosis  of  the  liver,  spleen,  and  mipra-renal  bodies  is,  with  very 


1  Congres  pour  I'Etude  de  la  Tuberculose,  Paris,  1889,  p.  238;  Transact,  of  the  Assoc, 
of  Amer.  Phys.,  1888. 
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rare  exceptions,  secondary  to,  or  a  part  of,  general  tuberculosis.  Those 
organs  are  generally  affected  only  towards  the  fatal  termination,  the  tuber- 
cles being  gray  or  yellow,  seldom  large  and  caseous. 

The  kidneys,  both  capsule  and  substance,  participate  in  generalized  tuber- 
culosis. A  large  tubercle,  of  the  size  of  a  hazel-nut,  I  have  seen  in  the 
left  kidney  of  a  girl  of  eight,  who  exhibited  caseous  degeneration  of  many 
of  the  bronchial  and  mesenteric  glands,  and  cavities  in  both  apices.  Such 
a  condition  may  be  presumed  to  exist  when  a  tuberculous  child  exhibits 
hfematuria  or  dysuria.  Tubercular  ulcerations  of  the  ureters  or  bladder  I 
have  not  met  with. 

Tuberculosis  of  the  vulva,  in  a  girl  of  seven  years,  I  have  seen  but  once. 
It  appeared  in  the  shape  of  lupus  complicated  with  angry-looking  ulcera- 
tions, the  edges  of  which  were  lined  with  miliary  tubercles.  The  uterus 
and  its  appendages,  except  in  cases  of  general  miliary  tuberculosis,  I  have 
not  seen  affected. 

Tuberculosis  of  the  testicles  is  not  quite  rare.  Henoch  has  seen  a  few 
cases  at  the  age  of  from  one  and  a  half  to  seven  years,  the  epididymis  being 
hard  and  nodulated,  occasionally ;  and  Koplik  has  but  lately  described  the 
case  of  an  infant.  Sometimes  it  is  primary,  but  almost  in  every  case  there 
was  tuberculosis  in  other  organs,  mainly  in  the  bones  (caries)  and  peri- 
toneum. My  youngest  case  was  seven  months  old ;  at  that  time  the  right 
testis  was  of  the  size  of  an  egg,  hard,  and  irregular.  It  had  been  known 
to  swell  but  six  weeks  before  it  was  presented.  It  grew  rapidly  to  double 
its  size,  and  had  not  lost  its  hardness  when  the  infant  died  of  general 
miliary  tuberculosis  (meningeal,  pulmonary,  and  mesenteric,  mainly)  within 
a  few  months.  In  the  case  of  a  boy  of  three  years,  who  also  died  of 
(chronic)  general  tuberculosis,  the  right  testicle  was  of  the  size  of  a  walnut 
when  first  seen,  and  did  not  increase  much  in  size  when  caseous  degenera- 
tion took  place,-  and  both  testis  and  the  adhering  scrotum  were  pierced  by  a 
number  of  suppurating  fistulse.  Cicatrization  of  such  fistulse  has  been  ob- 
served, but  none  of  my  few  cases  lived  long  enough  for  such  a  termination 
of  the  local  process. 

The  interior  of  the  intestinal  tract  may  become  the  seat  of  tuberculosis 
through  the  medium  of  the  circulation,  or  by  the  ingestion  of  bacilli  con- 
tained in  sputum,  meat,  or  milk.  I  know  of  no  instance  where  intestinal 
tuberculosis,  well  developed,  was  proved  to  be  the  primary  or  sole  affection, 
nor  is  it  probable  that  tuberculous  processes  should  develop  to  any  extent 
without  implicating  the  neighboring  glands  at  least;  but  it  must  be  admitted 
that  there  may  be  such  a  possibility.  The  solitary  follicles  and  Peyer's 
patches  are  the  main  localities  for  tubercular  deposits ;  their  forms  are  those 
of  miliary  nodules  or  infiltrations,  their  changes  the  same  as  those  which 
take  place  in  other  organs.  They  disintegrate  in  the  centre,  ulcerate  until 
they  perforate,  unless  peritonitic  adhesions  prevent  this  ominous  termina- 
tion, and  give  rise  to  secondary  miliary  deposits  in  and  round  their  very 
edges.     These  ulcerations  are  found  mostly  from  the  lower  part  of  the 
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small  intestines  to  the  ascending  colon,  but  also  to  the  rectum.  According 
to  their  seats,  they  produce  pain,  diarrhoea  containing  mucus  and  blood  (in 
one  case  Biedert  made  the  diagnosis  by  the  presence  of  tubercle-bacilli  in 
the  evacuations),  and  tenesmus. 

The  lymphatic  glands  are  involved  in  almost  every  tuberculous  process. 
That  swelled  "scrofulous"  glands  preceded,  or  were  complicated  with, 
tuberculosis,  was  acknowledged  to  be  a  fact  long  before  the  bacillus  was 
recognized.  The  lymph-bodies  of  the  neck  and  omentum,  and  the  bronchial 
and  retroi^eritoneal  glands,  are  among  those  most  frequently  affected.  Their 
morbid  condition  remains  sometimes  latent  for  a  long  period.  When  they 
undergo  caseous  degeneration  and  suppuration,  they  may  give  rise,  through 
embolism,  to  pysemia  or  general  tuberculosis,  or,  when  near  the  surface,  to 
tuberculous  ulceration  and  fistulous  destruction  of  the  skin. 

Their  relation  to  tuberculosis  has  been  described  in  the  previous  article 
on  scrofulosis.  Nothing  could  be  said  here  that  would  add  anything  to  Dr. 
Ashby's  masterly  and  instructive  exposition  of  the  subject. 

As  far  as  the  subject  of  the  abdominal  glands  is  concerned,  we  shall 
have  to  return  to  it  in  the  discussion  of  tabes  mesenterica.  There  the  con- 
sideration of  intestinal  tuberculosis  will  again  occupy  our  attention.  The 
bronchial  and  tracheal  glands  in  their  connection  with  the  tuberculosis  of 
the  lungs  will  also  be  treated  of  under  the  head  of  tubercular  consumption ; 
and  the  tuberculosis  of  the  nerve-centres  will  form  a  part  of  the  article  on 
tubercular  meningitis. 

Blood-vessels  are  the  seat  of  tuberculosis  very  frequently,  inasmuch  as 
their  walls  are  the  main  receptacles  for  the  deposit  of  the  bacilli  and  tuber- 
cles in  acute  miliary  tuberculosis.  It  originates  along  the  finest  ramifica- 
tions. In  very  rare  chronic  cases,  larger  blood-vessels  are  affected,  and  may 
give  rise,  by  weakening  the  elasticity  of  the  walls,  to  aneurisms. 

Symptomatology. — If  we  are  again  to  characterize  in  a  few  words 
the  nature  of  the  tubercular  infection,  the  process  will  be  described  thus : 
Through  inhaling  the  dried  and  pulverized  sputum  of  the  consumptive,  or 
through  a  local  tubercular  deposit  undergoing  disintegration  and  absorption, 
the  bacilli  are  admitted  into  the  circulation.  That  admission  takes  place 
through  the  lymph-ducts  or  the  blood-vessels,  mostly  of  the  smallest  size. 
But  the  largest  vessels  also  have  been  known  to  be  the  direct  carriers  of  the 
poison, — for  instance,  the  thoracic  duct,  in  a  case  of  Ponfick,  and  large 
arteries  and  veins  (Weigert)  which  become  adherent  to  and  perforated  by 
neio-hborina:  caseous  tubercles.  If  but  little  morbid  material  be  admitted, 
or  but  little  in  repeated  doses,  the  result  is  chronic  tuberculosis  or  isolated 
tubercles  in  a  gland,  bone,  joint,  or  nerve-centre ;  if  there  be  much  at  a 
time,  the  result  is  acute  miliary  tuberculosis.  A  predisposition  may  be 
created  under  the  influence  of  serious  diseases,  extensive  suppurations, 
debilitating  causes  of  every  description,  overcrowding  and  impaired  health 
in  cellars,  factories,  schools,  nurseries,  orphan  asylums,  prisons,  and  barracks, 
and  by  a  number  of  infectious  diseases  which  are  eminently  dangerous  to 
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the  structure  of  the  respiratory  mucous  membranes,  such  as  measles  and 
whooping-cough. 

General  tuberculosis  has  no  such  distinct  symptomatology  of  its  own  as 
many  of  the  other  infectious  or  contagious  diseases.  Its  localizations  are 
so  numerous  that  the  individual  cases  exhibit  a  great  variety  of  symptoms. 
Under  the  heads  of  the  different  organs,  in  the  future  essays  and  volumes 
of  this  work,  the  tuberculosis  of  the  glands,  the  lungs,  the  meninges,  the 
peritoneum,  etc.,  will  be  discussed.  Thus  a  few  remarks  must  suffice  here ; 
they  will  refer  mainly  to  the  symptoms  of  the  chronic  and  the  acute  form. 

In  both,  the  symptoms  belonging  to  the  general  disease  may  be  obscured 
by  those  of  the  organ  solely  or  mainly  affected.  Still,  there  are  a  number 
of  changes,  mostly  in  the  chronic  condition,  which,  if  they  do  not  suffice  to 
establish  the  diagnosis,  render  it  highly  probable.  The  majority  refer  to 
the  state  of  the  general  nutrition. 

In  most  cases  this  is  defective.  The  children  are  thin  and  puny,  or 
emaciate  visibly,  in  spite  of  good  and  sufficient  nourishment  and  fair 
digestion,  and  the  absence  of  fever.  Others,  particularly  infants  fed  on 
breast-milk,  are,  moreover,  troubled  Avith  cough  and  elevated  temperatures, 
but  may  lose  no  weight  for  many  months ;  still,  they  arouse  our  suspicion 
by  the  above-mentioned  symptoms  and  some  unaccountable  ansemia.  The 
complexion  in  most  cases  is  either  pale  or  sallow ;  occasionally  this  result 
of  ansemia  and  ill-nutrition  alternates  with  a  general  or  circumscribed  flush 
on  the  cheeks,  or  is  replaced  by  a  cyanotic  hue  in  those  in  whom  the  venous 
circulation  is  embarrassed  by  large  glands  or  pulmonary  disease.  The 
sclerotic  is  bluish,  the  eyes  moist  or  dry,  and  their  expression  languid  or 
sad. 

The  skin  is  flaccid,  wrinkled,  and  devoid  of  elasticity,  dry,  and  liable 
to  peel  in  very  small  scales.  Persjiiration  and  sudamina  are  found  in  such 
only  as  develop  incidental  attacks  of  fever  or  have  a  somewhat  elevated 
temperature  constantly.  When  ansemia  has  reached  a  rather  high  degree, 
there  is  cedema  about  the  ankles  or  lumbar  region  (the  locality  depending 
on  the  position  of  the  child,  whether  mostly  erect  or  recumbent),  and  about 
the  face  when  there  is  glandular  swelling  near  the  jugular  veins. 

The  bronchi  are  mostly  affected  with  catarrh,  but  frequently  to  a  very 
slight  degree  only.  Contrary  to  what  might  be  expected  in  the  presence  of 
but  few  local  pulmonary  symptoms,  there  may  be  much  dyspnoea,  due  to 
the  multitude  of  miliary  tubercles,  or  to  the  intensity  of  the  hydrsemic 
condition,  or  to  the  debility  of  the  heart-muscle,  or  to  all  of  these  causes 
combined. 

A  frequent  occurrence  is  the  enlarged  size  of  many  of  the  accessible 
glands.  Palpation  reveals  them  round  the  neck,  also  in  the  inguinal 
regions,  seldom  in  the  axilla  or  abdomen.  The  tracheal  and  bronchial 
glands  are  often  very  numerous,  and  the  dulness  on  percussion  over  their 
site  is  quite  marked.  It  is  particularly  perceptible  over  the  manubrium 
sterni,  where,  however,  the  persistence  of  the  thymus  gland  may  give  rise 
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to  mistakes,  and  in  the  subclavicular  regions.  Here,  too,  the  diagnosis  may- 
be difficult.  For  not  only  may  the  glands  be  swollen  mainly  on  one  side 
only,  or  more  markedly  than  on  the  other,  but  the  lungs,  or  one  of  them, 
may  yield  the  same  percussion-note  in  the  presence  of  a  chronic  infiltration. 

It  is  the  acute  form  of  tuberculosis  which  participates  eminently  in  the 
characteristics  of  infectious  diseases.  It  is  always  attended  with  fever  and 
the  appearance  in  many  organs  of  numerous  isolated  miliary  tubercles, 
which  but  rarely  have  the  time  to  become  confluent  and  form  infiltrations. 
The  latter,  when  found  at  autopsies,  are  mostly  of  older  date  than  the 
miliary  deposits.  In  these  cases  the  infecting  material  spreads  through  the 
circulating  lymph  and  blood  from  a  single  centre,  which  can  be  recognized 
in  many  instances.  Caseous  degeneration  has  long  been  suspected,  and 
finally  recognized,  as  the  fountain-head  of  the  generalized  disease.  The 
lymphatic  glands,  bronchial,  tracheal,  mesenteric,  and  retro-peritoneal,  in 
their  intimate  relations  with  the  lymph-ducts  and  the  circulation  of  the 
blood,  furnish  the  morbid  material  an  easy  road  to  the  rest  of  the  body. 
If  that  material  consist  of  disintegrated  cells  and  nuclei  only,  the  result 
will  be  some  process  or  processes  of  embolism,  with  local  antemia,  inflam- 
mation, disintegration  of  tissue,  or  pyfemia;  if  it  contain  sj^ecific  bacilli, 
miliary  tuberculosis  will  follow.  The  most  rapid  course  of  the  malady 
must  be  exjjected  when  the  growing  gland  proliferates  into  the  lumen  of  a 
vein.  In  this  way,  besides  the  glands,  caries  of  the  bones,  tubercular  ar- 
thritis, and  purulent  pleuritis  or  ulceration  of  mucous  membranes  will  lead 
to  the  same  end.  Defective  conditions  of  the  latter,  such  as  are  the  results 
of  whooping-cough,  measles,  or  typhoid  fever,  furnish,  besides,  ample  op- 
portunities tor  the  admission  of  the  bacillus  from  outside.  After  this  has 
been  accomplished,  the  formation  of  a  tubercle  is  explained  by  M.  V. 
Coruil  ^  in  this  way  :  that  bacilli  penetrating  into  the  tissue-cells  give  rise 
to  a  nutritive  and  formative  irritation,  exhibiting  as  its  first  result  a  sub- 
division of  the  cells.  This  process  takes  place  in  the  cells  of  the  connective 
tissue,  the  endothelia  of  the  blood-vessels,  and  the  epithelia.  Besides,  the 
presence  of  bacilli  produces  embolic  processes  in  the  capillaries,  and  gives 
rise  to  alterations  in  the  walls  of  the  blood-vessels  and  emigration  of  leuco- 
cytes. These  again  emigrate,  and  penetrate  into  the  tubercles  while  in  the 
process  of  formation. 

The  tubercles  are  either  gray — in  the  very  recent  state — or  yellow. 
Both  varieties  are  mostly  found  together.  They  are  met  with  in  and  on 
the  liver,  lungs,  kidneys,  intestines,  pia  mater,  peritoneum,  pleura,  bones, 
dura  mater,  brain,  pericardium,  stomach,  thyroid,  but  rarely  about  the 
genital  organs  and  the  muscles. 

The  order  in  which  they  have  been  here  enumerated  indicates  their  sus- 
ceptibility and  numerical  importance.     The  thymus  gland  I  have  proved 
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to  be  also  affected  more  frequently  than  was  known  before.  Indeed,  I  have 
found  an  instance  in  which  that  body  was  the  primary  seat  of  the  disease. 
It  is  probable  that  it  will  be  found  to  be  a  more  frequent  abode  of  tubercu- 
lar deposits  than  the  choroid,  retina,  and  iris. 

The  very  multitude  and  variety  of  organs  in  which  the  tubercular  de- 
posits gain  a  footing  and  undergo  further  development,  explain  the  differ- 
ence in,  and  the  multiplicity  of,  the  symptoms.  The  fever  and  some  tume- 
faction of  the  spleen  are  common  to  all  acute  infectious  diseases.  Indeed, 
the  latter  is  enlarged  though  there  be  no  local  tuberculosis  of  the  organ 
either  on  the  surface  or  in  its  tissue,  and  may,  under  these  circumstances,  be 
mistaken  for  that  of  typhoid  fever. 

When  the  respiratory  organs  are  the  principal  seat  of  the  tubercular 
infection,  the  symptoms  do  not  always  correspond  with  the  extent  of  the 
lesions.  As,  however,  this  subject  will  be  treated  of  more  extensively  in  a 
subsequent  paper,  an  outline  only  of  the  changes  and  symptoms  connected 
with  the  pulmonary  localization  of  general  tuberculosis  will  be  given  on  this 
occasion.  There  is  bronchitis,  sometimes  quite  extensive,  with  all  the  physi- 
cal signs  of  hyperasmia  and  thickening  of  the  mucous  membrane,  and  ex- 
pectoration which,  when  brought  up  at  all,  contains  fewer  bacilli  than  are 
found  in  tubercular  consumption  proper.  Blood  appears  but  rarely,  except 
in  the  latter  form.  Cough  is  not  so  frequent  as  the  pulmonary  and  bron- 
chial changes  would  lead  us  to  expect,  because  of  the  frequent  prevalence 
of  the  brain-symptoms.  There  is  sometimes  a  high  degree  of  dyspncea, 
particularly  in  those  cases  which  exhibit  cardiac  debility  at  a  very  early 
period  of  the  malady.  Respiration  is  often  quite  rapid  (without  much  ap- 
parent dyspnoea),  though  there  may  be  but  little  solid  infiltration.  Indeed, 
percussion  yields  often  but  a  negative  result  even  in  advanced  cases.  Not 
infrequently  the  soft  friction-sound  of  accompanying  tubercular  pleurisy  is 
more  evident  than  are  physical  symptoms  belonging  to  the  lungs,  with  the 
exception  of  those  instances  in  which  an  acute  and  extensive  pneumonia 
takes  the  place  of  the  multiple,  but  small,  alterations. 

Encephalic  tuberculosis  and  tubercular  meningitis  will  form  the  subject 
of  a  special  article.  Here  it  may  be  mentioned  only  that  the  principal 
symptom  of  an  infectious  disease — viz.,  fever — is  often  absent  in  these 
forms.  Indeed,  though  the  disease  is  of  the  most  serious  nature, — the  local- 
ization in  the  brain  giving  rise  to  retarded  and  irregular  pulse,  vomiting, 
peripheral  contraction,  and  paralysis  of  a  multitude  of  muscles  in  different 
organs,  to'the  suppressioil  of  secretions,  and  even  to  convulsions  and  coma, 
— the  temperature  of  the  body  is  not  liable  to  be  raised  before  the  very  end 
of  life. 

Diagnosis. — The  diagnosis  of  miliary  tuberculosis  is  by  no  means  easy. 
Both  in  the  adult  and  in  the  child  it  has  often  been  mistaken  for  typhoid 
fever,  and  irice  versa.    It  is  true  that  in  miliary  tuberculosis  there  is  "  often 
pallor  and  cyanosis,  slow  and  intermittent  pulse,   and  dyspnoea  without 
objective  symptoms ;  but  these  are  the  cases  which  offer  no  difficulty,  as  a 
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rule.  The  most  serious  cases  are  exactly  those  in  which  the  diagnosis  is  apt 
to  go  astray.  Typhoid  fever  in  the  young  is  by  no  means  the  regular  strait- 
jacketed  disease,  as  some  text-books  still  insist  upon  describing  the  same 
disease  M^ien  in  the  adult ;  its  temperature  does  not  follow  the  exact  curve 
claimed  in  print,  the  daily  curves  are  sometimes  double,  the  temperatures  are 
either  high  or  low  through  the  whole  course  of  a  ease,  there  are,  or  may 
be,  bronchitis,  splenic  tumor,  diarrhoea,  roseola,  or  chills.  Now,  all  these 
symptoms  are  found  in  acute  miliary  tuberculosis  as  well.  Even  Ehrlich's 
diazo-test  of  the  urine  is  not  conclusive ;  indeed,  it  has  long  been  acknowl- 
edged that,  in  the  differential  diagnosis  between  the  two,  it  is  unreliable. 
Now,  it  is  true  that  in  miliary  tuberculosis  the  bacillus  may  be  found  in  the 
blood,  in  the  expectoration  if  there  be  any,  or  in  the  stools,  or  miliary 
deposits  may  be  discovered  in  the  choroid  or  retina.  But  there  will  be 
many  cases  iu  which  even  the  most  expert  diagnostician  will  fail.  Indeed, 
even  as  well-marked  an  affection  as  tubercular  meningitis  may  be  difficult 
of  diagnosis  from  typhoid  fever,  particularly  on  account  of  the  fact  that 
genuine  meningitis  (not  to  speak  of  meningeal  symptoms)  may  be  an  actual 
complication  of  typhoid  fever. 

The  diagnosis  of  tuberculosis  from  a  malarial  process  is  not  always 
made  quite  readily.  The  latter  may  linger  long ;  there  may  be  no  fever 
observed  or  existing ;  or  an  occasional  rise  of  temperature,  lasting  from  a 
day  to  a  week  or  more,  is  noted,  and  occasional  apyrexia  extending  over 
days  or  weeks.  There  is  now  and  then  thirst,  dry  and  hot  skin,  perhaps 
no  chill,  but  increasing  emaciation,  amemia,  and  listlessness.  The  same 
symptoms  will  be  found  in  chronic  tuberculosis,  in  which  the  local  symp- 
toms may  be  very  indefinite  or  obscure.  Even  feverish  cases  of  tubercu- 
losis may  not  be  quite  conclusive,  in  the  absence  of  positive  local  symptoms. 
In  tuberculosis  exacerbations  of  temperature  take  place  mostly  towards  the 
evening,  those  of  malaria  frequently  in  the  forenoon.  But  "  frequently" 
and  "  mostly"  yield  no  diagnosis  in  an  obscure  individual  case ;  it  must  not 
be  decided  by  a  presumable  average  any  more  than  by  the  result  of  ques- 
tionable treatment.  For  the  assertion  that  quinine  will  relieve  the  fever  of 
malaria,  while  it  is  ineffective  in  that  of  tuberculosis,  must  be  received  with 
many  grains  of  salt. 

Prognosis. — The  prognosis  of  tuberculosis  is  always  grave.  The 
termination  of  the  acute  miliary  form  is  almost  always  fatal.  The  large 
number  of  recoveries  sometimes  reported  does  not  agree  with  the  ex- 
perience of  those  who  see  their  cases  from  beginning  to  end.  A  single 
visit  does  not  always  suffice  to  make  the  diagnosis ;  on  the  contrary,  local- 
ized miliaiy  tuberculosis  may  often  be  presumed  to  exist  without  a  sufficient 
cause.  Thus  only  can  I  explain  the  fact  that  one  of  the  foremost  and  most 
conscientious  consulting  physicians  in  the  American  profession  gave  it  as  his 
honest  conviction  that  one-sixth  part  of  all  cases  of  tubercular  meningitis 
got  well. 

The  chronic  form  may  recover.     Even  in  autopsies  made  on  persons 
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who  died  of  miliary  tuberculosis  we  are  apt  to  find  localized  tubercles  so 
hardened  and  encysted  that  they  at  least  cannot  be  accused  of  having  given 
rise  to  the  acute  infection.  Besides,  the  finding  of  solitary  tubercles  in  the 
lungs  (or  occasionally  other  organs)  in  the  post-mortem  examinations  of 
people  dying  of  miscellaneous  diseases  is  more  than  an  occasional  occurrence. 
It  is  quite  frequent  in  the  adult,  and  not  unusual  in  the  bodies  of  children 
of  ten  or  twelve  )-ears.  Thus,  indeed,  chronic  tuberculosis  may  heal,  tem- 
porarily or  permanently ;  but  still  the  prognosis  in  every  case  which  has 
been  diagnosticated  ought  to  be  rather  worse  than  merely  guarded.  That 
rule  is  more  imperative  in  the  young  than  in  the  adult ;  for  it  is  in  the 
former  that,  in  consequence  of  the  greater  activity  of  lymph  and  blood 
circulation  and  absorjDtion,  a  universal  infection  originating  from  a  local 
cause  is  more  easily  accomplished.  Many  organs  are  atfected  at  the  same 
time.  In  one  hundred  and  sixty-two  cases  of  tuberculosis,  Lorey  found 
twenty-two  of  acute  miliary  infection,  sixty-two  of  tuberculosis  in  the 
bronchial  glands,  eighty-three  in  the  lungs,  twenty-nine  in  the  brain, 
twenty-one  in  the  bones,  and  tAventy  in  the  spleen. 

Treatment. — Tuberculosis  cannot  be  prevented,  or  limited,  under  our 
political  and  social  circumstances,  by  the  prohibition  of  marriages  of  tuber- 
culous people,  or  the  separation  of  children  from  their  parents,  or  the  removal 
of  phthisical  workmen  from  their  shops  or  factories.  Nor  would  such 
measures  be  successful  to  such  an  extent  as  has  been  presumed  by  hasty 
reformers.  For,  indeed,  the  danger  of  the  propagation  of  tuberculosis  from 
person  to  person  by  respiration  is  but  slight ;  no  current  of  air  is  capable 
of  removing  bacilli  or  spores  from  a  moist  surface  such  as  the  mucous 
membrane  of  the  bronchial  tubes  or  the  surface  of  a  cavity.  For  the  same 
reason,  neither  the  faeces  expelled  from  a  tuberculous  intestine  nor  the  urine 
eliminated  from  diseased  urinary  organs  can  often  transmit  the  malady. 

The  bacilli  conveying  the  disease  are  far  from  being  ubiquitous.  They 
have  a  higher  specific  gravity  than  air,  water,  or  even  pus ;  their  growth 
is  slow,  and  easily  interrupted  by  the  presence  of  puti-efaction  and  other 
schizomycetes  endo\ved  with  rapid  proliferation ;  they  require  a  temperature 
of  at  least  30°  C.  (86°  F.),  which  they  cannot  find  permanently  except  in 
the  animal  body ;  and  it  is  in  the  latter  only  that  they  find  their  nourish- 
ment. Here  they  develop  and  multiply,  and  become  dangerous  when,  after 
leaving  it,  they  are  preserved  in  a  dry  state.  Even  thus,  a  certain  length 
of  time — perhaps  six  months — destroys  their  efficacy;  and,  though  one- 
seventh  part  of  mankind  die  of  tuberculosis,  mostly  of  the  lungs,  it  is 
evident  that  the  expectoration  of  months  and  years  becomes  dangerous  in 
relatively  but  rare  instances.  In  order  to  be  so,  the  sputum  must  be  dry, 
finely  distributed,  and  inhaled ;  for,  though  tuberculosis  may  be  found  in 
most  tissues  and  organs,  the  lungs  are  the  principal  inlet  and  outlet.  Even 
here,  however,  the  invasion  into  the  system  is  not  easy.  For  its  principal 
locality  must  be  the  very  finest  ends' of  the  bronchial  ramifications  and  the 
air-cells ;  if  deposited  in  the  larger  bronchi,  the  bacilli  would  be  readily 
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expelled  by  the  secretion  of  the  muciparous  glands  and  the  uninterrupted 
activity  of  the  ciliated  epithelium.  Still,  it  is  the  sputum,  dry,  finely  pul- 
verized, and  entering  the  lungs  or  coming  in  contact  with  sore  surfaces, 
which  yields  the  principal  danger,  and  the  main  preventive  measure  is  its 
disinfection  or  destruction  before  it  can  do  any  harm. 

Though  the  bacillus  is  long-lived  and  not  easily  destroyed,  there  are  a 
great  many  ways  of  preventing  the  disease  from  spreading.  The  best  pre- 
ventive is  a  healthy  mucous  membrane.  A  simple  catarrh  may  afford  an 
inlet,  and  ought,  therefore,  not  to  be  made  light  of  in  a  family  or  surround- 
ings in  which  tuberculosis  has  found  a  home.  The  bronchitis  of  measles 
and  whooping-cough,  rendering  the  surface  amenable  to  infection,  requires 
care ;  nothing  can  be  more  dangerous,  therefore,  than  the  supercilious  indif- 
ference too  often  exhibited  by  practitioners  dealing  with  these  diseases,  as 
unworthy  of  their  attention,  because  they  are  self-limited  in  their  course  of 
weeks  or  mouths.  As  the  communicability  of  the  bacillus  is  very  great 
when  it  is  in  a  sufficiently  dry  state  to  be  inhaled,  the  expectorated  sub- 
stances must  not  be  permitted  to  be  preserved  on  towels  or  handkerchiefs, 
or  to  remain  on  bedding  and  floor,  or  spoons,  or  vessels,  or  whiskers  from 
which  the  innocent  kiss  of  the  child  will  be  poisoned.  The  sputum  must 
be  deposited  in  a  moist  vessel,  and  soon  removed  ;  in  the  sink  and  sewer,  or 
on  the  field  with  the  rest  of  the  sewerage,  which  will  render  the  bacillus  of 
tuberculosis  innocuous  by  moisture  or  destroy  it  by  putrefaction,  it  will  do 
no  harm.  The  patient  Mall  protect  himself  from  auto-infection  by  remem- 
bering that  his  own  sputum,  when  dry,  is  a  weapon  turned  against  himself. 
Besides,  a  thorough  disinfection  must  be  applied  to  clothing  and  furniture 
by  excessive  heat,  great  care  exercised  in  the  selection  of  the  school,  com- 
panions, and  nurses,  and  the  room  thoroughly  disinfected  in  which  a  con- 
sumptive patient  has  lived  or  died.  Von  Esmarch  recommends  to  rub 
down  the  walls,  and  the  wood  of  the  furniture,  with  bread. 

Much  may  be  done  by  the  enforcement  of  public  hygiene.  Among  the 
working-men  or  -M^omen  of  a  factory  ten  per  cent.,  more  or  less,  are  con- 
sumptive. Their  sputum  is  expectorated  on  floors  and  furniture,  will  get 
dry  and  pulverized,  and  inhaled.  Thus  the  germ  is  carried  over  the  com- 
munity, old  and  young.  From  the  tailoring  establishments  large  and  small, 
ready-made  clothing-shops,  etc.,  the  material  to  be  worked  up  is  given  to 
the  tens  of  thousands  of  men  and  women  in  whose  dingy  tenements  tuber- 
culosis, diphtheria,  and  other  contagious  diseases  are  indigenous.  From 
these  they  infect  the  community.  This  frightful  fact  is  sufficient  to  discour- 
age the  most  hopeful  philanthropist ;  it  proves  again  the  embarrassments 
and  dangers  of  our  social  conditions,  and  the  great  difficulties  an  enlight- 
ened public  hygiene  will  have  to  overcome. 

That  no  child  ought  to  drink  milk  without  its  being  thoroughly  boiled, 
goes  without  saying,  when  it  is  understood  that  tuberculosis  is  a  frequent 
disease  of  the  cow,  and  both  its  milk  and  its  meat  may  become  the  cause  of 
infection;  the  former,  however,  only  (though  there  are  those  who  do  not 
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agree  with  this  statement)  when  the  udder  participates  in  the  disease,  which 
is  of  common  occurrence,  though  difficult  to  diagnosticate ;  the  latter  but 
rarely,  because  the  muscular  tissue  is  almost  exempt  from  tuberculosis. 
Thus,  indeed,  the  danger  is  reduced  to  a  minimum  when  the  meat  is  thor- 
oughly heated,  and  the  organs  of  the  animal  most  subject  to  the  invasion 
of  the  disease  (such  as  liver,  thymus,  lungs,  and  viscera  in  general)  are 
excluded  from  the  bill  of  fare. 

The  preventive  extirpation  of  tubercular  glands  has  been  recommended 
and  practised  extensively.  It  is  mainly  the  glands  of  the  neck  which  are 
accessible.  They  are  infected  by  every  irritation  of  the  head,  face,  mouth, 
and  uares.  In  all  of  these  parts  primary  tuberculosis  is  not  frequent  at  all, 
but  the  invasion  of  bacilli  and  their  transmission  from  the  superficial  sores 
to  the  glands  is  at  least  a  possibility.  At  all  events,  however,  the  larger 
number  of  the  tumefactions  owe  their  origin,  not  to  the  specific  bacilli,  but 
to  an  irritation  of  a  less  dangerous  kind.  Now,  when  caseous  degeneration 
takes  place  in  a  gland  swelled  by  any  cause  whatever,  though  not  of  a  spe- 
cific order,  the  absorption  of  the  detritus  may  lead  to  embolic  processes ;  if, 
however,  the  caseous  gland  contains  the  bacillus,  tuberculosis  will  follow 
absorption.  In  every  case,  then,  the  extirpation  is  advisable.  But  the  final 
result  of  every  such  operation  is  jeopardized  by  the  fact  that,  generally,  we 
have  not  to  deal  M'ith  a  single  isolated  gland,  but  with  a  great  many.  For 
this  reason  the  operation  is  liable  to  fall  short  of  its  aim,  because  of  the 
impossibility  of  removing  everything  morbid.  It  is  particularly  in  young 
children  that  this  ill  success  has  been  experienced. 

Cold  abscesses,  of  tubercular  nature,  must  be  treated  according  to  their 
seat  and  origin.  Those  of  the  subcutaneous  tissue  may  be  incised,  their 
walls  scooped  out,  disinfected,  and  either  drained  or  filled  with  iodoform 
gauze.  Now  and  then  the  advice  has  been  given  to  wait  for  a  spontaneous 
rupture  of  the  surface,  but  incision  and  antiseptic  treatment  are  preferable. 
Those  connected  with  bones,  and  sometimes  so  by  long  and  sinuous  fistulae, 
require  operations  of  greater  magnitude,  extending  to  and  including  the 
bones. 

The  treatment  of  tubercular  disease  of  the  bone  must  be  local,  though 
in  many  cases  it  be  as  unpromising  as  general  medication.  In  tubercular 
spondylitis  neither  the  operative  nor  the  expectant  nor  the  medicinal  plan  is 
very  successful.  Coxitis  is  more  amenable  to  the  former,  and  its  results  are 
more  favorable.  The  same  can  be  said  of  the  tubercular  affection  of  the 
knee-joint,  the  ankle-joint,  and  the  bones  of  the  tarsus.  The  methods  of 
the  operation  cannot  be  identical ;  whether  resection,  the  scoop,  or  ignipunc- 
ture  is  selected  must  depend  on  the  extent  and  location  of  the  lesion.  Afi«r 
the  operation,  and  sometimes  without  it,  iodoform  treatment  has  been  fouud 
beneficial.  At  all  events,  the  diseased  capsular  ligaments  must  be  effectually 
removed. 

Whatever  aids  in  fortifying  the  tissues  against  the  invasion  of  bacilli 
must  be  looked  upon  as  welcome,  inasmuch  as  the  treatment  of  the  estab- 
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lished  disease  is  among  the  most  unpromising.  For  the  effect  of  autifer- 
mentative  or  autibacteric  remedies  when  introduced  into  the  animal  organism 
unfortunately  does  not  correspond  with  that  produced  in  the  test-tubes. 
G.  Cornet  publishes  a  series  of  experiments'  made  on  one  hundred  guinea- 
pigs  and  ten  rabbits  previously  infected  with  tubercle-bacilli,  either  sub- 
cutaneously,  or  through  inhalation  of  the  finely-distributed  material.  The 
remedies  employed  were  tannin,  acetate  of  lead,  garlic,  pinguin,  sulphide  of 
hydrogen,  menthol,  corrosive  sublimate,  creolin,  and  creasote.  The  latter 
diminished  the  secretions,  but  none  of  them,  though  introduced  in  large 
doses  and  for  long  periods,  exhibited  any  antibacillary  effect.  Nor  did 
altitude  have  any  effect,  for  some  of  the  animals  infected  in  Berlin  were 
sent  to  Davos  in  Switzerland,  unsuccessfully. 

The  antibacteric  medicines  which  thus  far  have  been  of  most  service  to 
operative  surgery  cannot  be  expected,  with  our  present  knowledge,  to  be 
made  useful  in  the  treatment  of  chronic  or  acute  general  tuberculosis.  The 
subject,  however,  Avill  be  discussed  more  extensively  in  the  article  on  pul- 
monary tuberculosis.  The  very  necessity  of  emphasizing  the  strengthening 
of  the  system  against  the  inroads  of  the  disease,  indicates  the  comparative 
powerlessness  of  the  body  against  its  devastations  when  once  begun. 

My  experience  with  arsenic  in  pulmonary  phthisis,  as  a  tissue-builder 
and  nutrient,  leads  me  to  recommend  it  in  the  other  forms  of  localized  and 
universal  tuberculosis.  Of  iJiosphorus  I  have  not  seen  so  much  in  this 
direction,  but  its  effect  is  the  same,  and  its  superior  efficacy  in  the  chronic 
and  subacute  diseases  of  the  bones  ought  to  justify  its  administration  in 
behalf  of  the  system  threatened  with  tuberculosis.  As  the  feeble  connective 
tissue  requires  arsenic  and  phosphorus,  so  the  incompetent  heart-muscle 
needs  its  own  tonics  ;  for  digitalis,  spartein,  and  caffein,  while  stimulating 
the  heart  into  supplying  the  provinces  of  the  body  with  more  blood,  render 
the  same  service  to  the  heart,  and  thus  improve  the  general  nutrition. 
When  acute  tuberculosis  has  made  its  appearance,  the  medicinal  treatment 
can  be  symptomatic  only.  The  general  principles  of  therapeutics  must  be 
applied  here  as  elsewhere :  antipyretics,  narcotics,  and  stinudants  will  find 
their  places  according  to  the  most  prominent  symptoms.  Unfortunately, 
the  disease,  when  fully  established,  leaves  the  practitioner  no  better  oppor- 
tunities than  to  fulfil  the  indications  suggested  in  the  interest  of  euthanasia. 


1  Zeitsch.  f.  Hygiene,  1888,  v.,  98-133. 
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By  ABNER  post,  M.D. 


Syphilis  is  known  to  ns  as  a  chronic  infectious  disease,  due  in  all 
probability  to  a  specific  micro-organism.  In  order  that  a  previously 
healthy  individual  may  acquire  the  disease  it  is  simply  necessary  that  the 
blood,"or  such  discharges  or  secretions  from  a  syphilitic  individual  as  con- 
tain the  syphilitic  contagium,  shall  be  brought  into  contact  with  an  abraded 
surface  or  at  least  a  surface  capable  of  absorption.  Such  discharges  applied 
to  an  abraded  surface  on  a  child  will  produce  the  same  effect  as  in  the 
adult :  the  child  will  acquire  syphilis  ;  and  its  first  manifestation  will  be  a 
primary  sore  or  chancre  at  the  spot  of  inoculation.  Syphilis  thus  inoculated 
upon  a  child  will  run  a  course  practically  identical  with  the  disease  in  the 
adult,  modified  only  by  the  peculiarities  of  the  infant  organization.  Infants 
may  also  be  syphilitic  by  direct  inheritance  from  syphilitic  parents,  in  which 
case  the  general  manifestations  are  never  preceded  by  a  chancre. 

Inherited  syphilis  manifests  itself  in  infancy  with  variable  severity, 
conforming  more  or  less  completely  to  the  state  of  the  disease  in  the  parents. 
It  is  fatal  in  a  large  percentage  of  the  cases.  Of  the  children  who  survive, 
many  reach  a  condition  of  apparent  health,  though  many  bear  through  life 
the  marks  of  their  inheritance.  The  disease  runs  a  course  which  resembles 
closely  the  secondary  manifestations  in  the  acquired  disease  in  adults.  Prob- 
ably there  is  no  single  lesion  that  occurs  in  adult  acquired  syphilis  that  may 
not  occur  in  hereditaiy  syphilis,  which  possesses  in  addition  features  pecu- 
liarly its  own.  Its  contagious  properties  fully  equal  those  of  the  acquired 
disease.  It  manifests  its  existence  by  various  lesions  of  the  skin,  and  the 
survivors  usually  gain  a  condition  of  apparent  health  after  the  lapse  of  two 
yeai's,  more  or  less.  The  victim  of  hereditary  disease  is  also  subject  to  sub- 
sequent outbreaks  which  resemble  the  later  so-called  tertiary  manifestations 
of  acquired  sjqjhilis. 

Infantile  syi^hilis  must,  then,  be  considered  under  the  two  forms  of 
(1)  hereditary  and  (2)  acquired  disease,  and  for  convenience  of  description 
the  late  hereditary  forms  of  the  disease  will  be  separately  considered. 

HEREDITARY  SYPHILIS. 
Syphilis  derived  from  one  or  both  parents  and  existing  already  in  the 
infant  at  its  birth  is  known  as  hereditary,  inherited,  transmitted,  or  con- 
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genital  syphilis.  The  term  infantile  syphilis  has  a  wider  significance,  and 
ought  not  to  be  used  when  it  is  intended  to  designate  simply  the  inherited 
disease.  Bceck,  of  Christiania,  restricts  the  term  congenital  to  those  cases 
in  which  the  disease  is  supposed  to  come  from  a  mother  contaminated  during 
pregnancy. 

The  question  of  the  origin  of  hereditary  syphilis,  whether  from  one  or 
both  parents,  has  such  direct  bearing  upon  prophylaxis  as  regards  future 
children,  and  upon  certain  questions  regarding  the  rearing  of  existing  chil- 
dren, that  any  one  who  is  interested  in  the  children  themselves  must  of 
necessity  be  interested  in  the  etiology  of  the  disease. 

Unfoi-tunately,  there  is  not  perfect  agreement  on  the  questions  concerned 
as  discussed  by  different  writers,  nor  is  there  perfect  accord  in  the  recorded 
facts.  The  matter  appears  exceedingly  complicated.  Undoubtedly  the 
apparent  difficulty  exists  because  our  knowledge  of  the  laws  of  heredity  is 
imperfect.  An  extended  discussion  would  be  out  of  place  here.  It  is  only 
necessary  to  express  as  briefly  as  possible  the  opposing  beliefs  and  the 
reasons  for  holding  them.  It  will  then  be  possible  to  formulate  a  working 
schedule  of  known  and  probable  iacts  which  shall  serve  as  a  guide  for  our 
actions. 

Taking  up  at  first  the  connection  of  the  father,  we  are  confronted  at  the 
very  outset  with  two  entirely  different  sets  of  facts, — one  of  which  goes  to 
show  that  syphilitic  fathers  may  beget  healthy  children,  the  other  that  chil- 
dren are  brought  syphilitic  into  the  world  when  the  father  is  known  to  be 
syphilitic  and  the  mother  presents  no  sign  of  the  disease,  though  carefully 
watched  through  a  long  series  of  years. 

As  regards  the  first  series  of  facts,  it  is  a  matter  of  frequent  occurrence 
for  syphilitic  men  to  beget  healthy  children,  some  of  these  men  afterwards 
showing  evidence  of  the  persistence  of  the  disease  in  their  own  bodies  by 
the  recurrence  of  symptoms.  Cases  are  even  recorded  in  which  men  bear- 
ing evidence  of  recent  syjjhilis  at  the  very  moment  of  conception  are 
said  to  have  begotten  healthy  children.  Fournier  reports  a  series  of  eighty- 
seven  cases  under  his  own  observation,  in  which  syphilitic  men  have 
married,  have  communicated  nothing  to  their  wives,  and  have  a  total  of 
one  hundred  and  fifty-six  children,  all  of  them  healthy.  But  although  a 
syphilitic  father  does  not  always  of  necessity  transmit  the  disease  to  his 
offspring,  and  although  the  possibility  of  such  transmission  is  denied  by 
certain  eminent  syphilographers,'  a  veiy  large  number  of  cases  are  on 
record  in  which  the  observer  believed  that  the  disease  had  been  so  trans- 
mitted.^ Fournier  quotes  a  case  from  Parrot,  observed  by  him  under 
special  conditions  "  which  leave  no  possibility  of  error."  "  A  young  man 
married  with  syphilis  in  full  activity.     He  had  two  children,  who  both 

'  The  possibility  of  transmission  from  the  father  alone  is  positively  denied  by  Cullerier, 
Oewre,  and  Sturgis. 

''  Among  the  authors  who  have  reported  such  cases  are  Ricord,  Trousseau,  Diday,  Caze- 
nave,  Hutchinson,  Biirensprung,  Bassereau,  Parrot,  Lancereaux,  Kassowitz,  and  Fournier. 
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presented  undoubted  symptoms  of  hereditary  syphilis.  Now,  their  mother, 
closely  watched  over,  minutely  examined  from  time  to  time  since  her 
marriage,  has  never  presented  and  still  does  not  present  any  suspicious 
symptom.  Without  doubt  she  remains  entirely  exempt.  Kassowitz  does 
not  hesitate  to  say  that  the  paternal  inheritance  of  syphilis  may  be  ranked 
among  the  best-established  scientific  facts,  and  that  the  continued  opposition 
of  unbelievers  can  uo  more  change  it  than,  for  example,  can  the  protective 
power  of  vaccinia  against  small-pox  be  rendered  doubtful  because  annually 
whole  libraries  are  written  and  printed  against  it." ' 

The  power  of  transmission  is  greatly  weakened  by  the  use  of  mercury, 
and  is  sometimes  absent  while  the  disease  is  in  a  quiescent  state,  and  is 
usually  if  not  always  finally  extinguished  by  the  effects  of  treatment  or  the 
lapse  of  time,  or  by  both,  and  one  of  these  causes  will  be  found  in  opera- 
tion in  most  of  the  cases  in  which  the  child  of  a  syphilitic  father  is  healthy. 
The  chief  danger  for  the  offspring  from  a  syphilitic  fatlier  lies  in  the  prob- 
ability that  he  will  infect  the  mother.  The  offspring  will  then  have  a 
double  syphilitic  parentage,  a  condition  more  disastrous  than  syphilis  in 
either  father  or  mother  alone. 

diaienial. — In  the  majority  of  cases  of  syphilis  in  infants  the  mother  is 
manifestly  syphilitic.  Usually  she  has  taken  the  disease  from  the  father,— 
occasionally  she  has  given  it  to  him, — so  that  both  parents  are  syphilitic, 
and  it  is  impossible  to  determine  the  part  played  by  each  in  the  transmission 
of  the  disease  to  the  infant,  but  there  are  certainly  examples  that  show  that 
the  mother  alone,  the  father  being  unaffected,  if  her  disease  is  active  at  the 
time  of  conception,  may  transmit  the  disease  to  her  offspring,  and  those 
eases  in  which  the  mother  alone  is  responsible  for  the  disease  in  her  off- 
spring are  certainly  much  more  numerous  than  those  in  which  the  father 
alone  is  responsible. 

An  important  question  arises  in  regard  to  the  women  who  give  birth  to 
syphilitic  children  while  remaining  themselves  apparently  healthy :  Are 
these  women  really  healthy,  or  are  they  cases  of  latent  syphilis  ?  The  obser- 
vations that  go  to  establish  the  health  of  these  women  are  very  numerous. 
In  1874,  Kassowitz  published  a  monograph  in  which  he  strongly  upheld  the 
health  of  this  class  of  women.  He  gave  careful  statistics  of  the  Vienna 
Foundling  Asylum,  where  out  of  four  hundred  children  with  hereditary 
syphilis  one  hundred  and  sixty  had  healthy  mothers,  one  hundred  and 
twenty-two  had  syphilitic  mothers,  and  in  the  remainder  of  the  cases  the  con- 
dition of  the  mothers  was  not  known.  In  addition  he  gave  seventy-six  cases 
of  his  own,  in  forty-three  of  which  the  mothers  were  healthy,  in  twenty-three 
both  parents  were  syphilitic,  and  in  ten  the  mothers  only  were  diseased. 
In  1884,^  Kassowitz  reviewed  the  literature  on  the  subject  for  the  ten 
years  succeeding  his  first  monograph.     In   this  second  communication  he 


'  Jahrbuch  fiir  Kinderheilkunde,  1884,  p.  69. 
'  Ibid,,  p,  52. 
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stated  that  a  large  number  of  the  mothers  whom  he  had  previously  re- 
ported healthy  had  remained  under  his  observation,  and  that  in  none  of 
them  had  a  single  suspicious  symptom  shown  itself.  The  communications 
of  others  on  the  subject  he  divided  into  three  groups :  (1)  those  of  the  general 
practitioners  and  children's  doctors,  (2)  those  of  the  obstetricians,  (3)  those 
of  the  syphilographers.  The  observations  of  the  general  practitioners  he 
considers  as  of  special  value,  as  they  are  able  to  follow  their  patients  very 
closely  and  for  a  long  time.  As  an  example,  he  gives  a  case  of  his  own.  The 
husband  was  infected  four  years  before  marriage.  In  spite  of  a  moderately 
energetic  treatment,  a  syphilitic  child  was  born  during  the  first  year  of 
marriage,  and  speedily  died.  Further  treatment  of  the  father  was  followed 
by  the  birth  of  a  child  which  had  reached  the  age  of  nine  years  in  good 
health.  Six  years  later  another  child  was  born,  which  at  time  of  narration 
had  reached  the  age  of  three  years  in  health.  The  wife  discovered  the  cause 
of  her  first  baby's  death  aud  watched  herself  carefully,  but  neither  she, 
Kassowitz,  nor  the  obstetrician  called  in  for  the  subsequent  deliveries  could 
discover  any  sign  of  disease.  The  husband  alone  was  treated.  Such  cases 
are  seldom  published  by  physicians,  as  they  look  upon  the  matter  as  settled. 
As  a  further  example  of  such  observation,  Rosenburg  '■  publishes  a  case  in 
which  the  mother  of  syphilitic  children  was  watched  over  for  a  series  of 
years  by  the  .same  physician  who  at  last  eared  for  her  during  a  fatal  hei'cd- 
itary  phthisis,  but  she  was  always  free  from  every  syphilitic  appearance. 

The  evidence  of  the  obstetricians  is  of  an  entirely  diiferent  character,  as 
it  embraces  for  the  most  part  observations  in  lying-in  hospitals,  where 
patients  are  under  observation  but  a  relatively  short  time.  But  the  short- 
ness of  the  time  is  compensated  for  by  the  large  number  of  observations 
and  by  the  opportunity  of  making  the  most  careful  examinations,  and  by 
the  fact  that  during  the  last  months  of  pregnancy  syphilitic  manifestations 
in  the  region  of  the  genitals  often  reach  colossal  dimensions.  Three  reports 
from  large  obstetrical  clinics  have  appeared, — from  Berlin,  from  Dresden, 
and  from  Munich.  Mewis^  reports,  from  the  clinic  of  Winckel,  of  Dres- 
den, one  hundred  and  nine  syphilitic  children  from  one  hundred  and  eight 
mothers  who  presented  no  sign  of  syphilis.  Auton^  reports,  from  the 
clinic  of  Gusserow,  that  in  thirteen  months  seventy  mothers  gave  birth  to 
syphilitic  children.  Of  these  women  fifteen  were  certainly  free  from 
syphilis.  V.  Hecker  *  in  fifty-three  new-born  syphilitic  children  could  find 
no  trace  of  syphilis  in  the  mothers. 

A  long  series  of  observations  is  also  reported  from  men  more  particu- 
larly devoted  to  the  study  of  syphilis,  in  which  the  mothers  of  syphilitic 

1  Deutsche  Med.  Wochenschrift,  No.  31,  1883. 

■'  Mewis,  Ueber  Sehwangerschaft,  Geburt  und  Wochenbett  Syphilitischer,  etc.,  Zeit- 
schrift  fiir  Geburtshilfe  und  Gynaecologie,  Band  iv.  S.  10,  1879. 

3  Anton,  Ueber  hereditare  Syphilis,  Inaug.  Diss.,  Berlin,  1880. 

*  Hecker,  Beobachtungen  und  Uutersuchungen  an  der  Gebiiranstalt  zu  Miinchen,  1859- 
1879,  Munclieu. 


190  SYPHILIS. 

children  bom  of  syphilitic  fathers  have  presented  absolutely  no  sign  of 
syphilis,  though  examined  with  the  greatest  care.  In  addition  to  such 
observations  by  previous  authors  may  be  cited  the  more  recent  cases  of 
Taylor^  and  J.  Nevins  Hyde.''  Fournier^  reports  fourteen  cases  of  that 
character,  in  which  he  affirms  the  mother's  freedom  from  disease.  Neu- 
mann also  reports  a  case  in  which  it  was  impossible  to  discover  the  slightest 
sign  of  syphilis,  though  the  woman  was  kept  under  observation  for  six 
months. 

Observation  shows  that  these  women  possess  one  marked  peculiarity  in 
an  ap2:)areut  immunity  as  regards  liability  to  contract  syphilis.  This  fact 
was  brought  into  special  prominence  by  Mr.  Colles,  of  Dublin,  who  stated 
that  he  had  never  seen  or  heard  of  a  single  instance  in  which  a  syphilitic 
breast-fed  child,  deriving  the  infection  of  syphilis  from  its  parents,  had 
caused  an  ulceration  of  the  mother's  breasts,  whereas  very  few  instances 
have  occurred  where  a  syphilitic  infant  has  not  infected  a  strange  hired  wet- 
nurse  who  had  been  previously  in  good  health.'' 

This  observation,  enunciated  as  a  principle,  is  known  as  Colles's  law. 
The  observations  that  tend  to  invalidate  the  law  of  Colles  are  few,  and  the 
immunity  of  the  mother  is  usually  admitted.  Three  possible  explanations 
of  this  immunity  have  been  advanced :  that  the  mother,  notwithstanding 
her  apparent  health,  is  actually  syphilitic,  having  been  infected  (1)  by  the 
father,  or  (2)  by  the  child  through  the  utero-placental  circulation,  or  (3) 
that,  though  not  actually  syphilitic,  she  has  undergone  some  imperfectly- 
understood  transformation  which  renders  her  for  the  future  insusceptible  to 
actual  inoculation. 

This  question  of  the  syphilis  of  the  mother  is  but  the  question  as  to  the 
possibility  of  inheritance  from  the  father  alone.  An  example  has  already 
been  given  of  the  observations  that  seem  to  establish  the  mother's  iicalth. 
On  the  other  hand,  Keyes  reports  a  case  in  which  he  found,  at  one  examina- 
tion of  an  apparently  healthy  woman  just  after  the  birth  of  her  syphilitic 
child,  a  few  doubtful  macules  on  the  skin,  and  some  "  small  but  beautifully 
characteristic  mucous  patches  upon  the  throat  and  inside  the  mouth.','  The 
husband  was  known  to  be  s}q)hilitic.  The  mother's  symptoms  passed  away, 
and  nothing  further  was  found  upon  her.  She  subsequently  bore  two  syphi- 
litic children.  Had  he  not  seen  the  mother  at  that  particular  time,  Dr. 
Keyes  would  have  felt  certain  that  she  had  no  syphilis,  and  that  she  was 
another  example  of  a  woman  giving  birth  to  syphilitic  children  and  remain- 
ing healthy  herself  His  observation  shows  that  some,  at  least,  of  these 
apparently  healthy  women  are  really  syphilitic. 

The  doctrine  that  syphilis  may  be  transferred  to  the  mother  from  a 


■  Archives  of  Clinical  Surgery,  September,  1876. 

^  Archives  of  Dermatology,  April,  1878. 

'  Syphilis  and  Marriage,  1880. 

*  Practical  Observations  on  the  Venereal  Disease,  1837,  p.  285. 
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syphilitic  foetus  fiuds  very  wide  but  by  no  means  universal  acceptance. 
The  process  is  known  as  choc  en  retour,  retro-infection,  or  syphilis  by  con- 
ception, and  is  invoked  to  explain  those  cases  in  which  the  wife  has  become 
syphilitic  without  a  discoverable  chancre.  Fournier  believes  that  there  is  a 
large  class  of  cases  in  which  the  woman  presents  no  initial  lesion,  in  which 
the  husband  has  no  contagious  lesion,  and  in  which  the  disease  first  shows 
itself  in  the  wife  during  pregnancy.  So  long  as  the  woman  remains  unim- 
pregnated  she  is  free  from  syphilis,  but  when  she  becomes  pregnant  syphilis 
breaks  out.  Fournier  can  find  no  other  explanation  for  these  cases  than 
infection  of  the  mother  by  the  child  in  utero.  Other  authors  find  it  diffi- 
cult to  believe  that  syphilis  can  be  conveyed  to  the  mother  from  the  foetus 
through  the  placental  circulation  as  syphilis,  but  still  believe  that  the  syph- 
ilis of  the  child  is  not  without  effect,  and  that  the  mother  receives  the  dis- 
ease in  a  modified  form  which  renders  her  for  ever  after  insusceptible  to 
syphilis. 

Post-Conceptional  Syphilis. — Whether  a  pregnant  woman  M-ho  becomes 
sj'philitic  dui'ing  her  pregnancy  conveys  the  disease  to  her  child  in  utero, 
is  a  closely-related  question.  That  such  conveyance  takes  place  is  strongly 
affirmed  by  some  of  the  most  reliable  authorities.  It  is  certain  that  the 
woman  may  abort  or  miscarry,  but  that  the  untimely-delivered  j)roduct  of 
conception  is  actually  syphilitic  is  not  yet  conclusively  shown.  It  is  un- 
satisfactory to  appeal  to  analogy  as  to  the  power  of  the  placenta  to  act  as  a 
filter  in  other  diseases,  as  the  results  of  observations  are  not  uniform.  Neu- 
mann^ reported  in  1885  observations  on  twenty  cases  of  post-conceptional 
syphilis :  of  the  twenty  children  resulting,  five  were  syphilitic  and  fifteen 
non-syphilitic.  One  of  these  children  \vas  infected  by  its  mother  at  the  age 
of  seven  months.  The  conclusion  best  adapted  to  reconcile  existing  obser- 
vations is  that  in  the  majority  of  cases  of  post-conceptional  syphilis  of  the 
mother  the  foetus  then  in  utero  is  protected,  but  that  post-conceptional  syph- 
ilis is  transmitted  to  the  foetus  in  a  few  cases.  Whether  the  mother  is 
affected  in  the  beginning  or  in  well-advanced  pregnancy  makes  no  ditference 
in  the  liability  to  transfer  the  disease  to  the  foetus. 

If  such  an  explanation  is  correct,  it  would  seem,  and  certain  observa- 
tions hereafter  to  be  mentioned  bear  it  out,  that,  while  the  placenta  is 
normally  a  filter  which  prevents  the  passage  of  the  syphilitic  germ  either 
from  mother  to  child  or  from  child  to  mother,  under  the  influence  of  dis- 
ease it  occasionally  loses  its  control  and  allows  intra-uterine  infection. 

Conclusions.^— The  following  summary  may  be  accepted  as  embodying 
the  principles  which  should  control  us  in  our  practical  relations  with  our 
patients. 

It  is  to  be  expected  that  children  will  be  syphilitic  by  heredity  when 
one  or  both  parents  are  recently  syphilitic  at  the  moment  of  conception. 

When  both  parents  are  syphilitic  at  the  period  of  conception,  there  is 


'  Med.  Jahrbuch.  d.  Ges.  d.  Aerzte,  Wien,  1885,  Archiv  f.  Kinderheilkunde,  vii.  222. 
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greater  probability  that  the  children  will  be  syphilitic  than  if  one  parent 
alone  has  syphilis.  At  the  same  time,  the  transmission  of  syphilis  to  the 
offspring  is  not  inevitable  when  the  parents,  one  or  both,  have  the  disease. 
The  more  recent  the  disease,  the  greater  the  probability  of  its  transmission, 
and  the  more  probable  that  the  disease  in  the  offspring  will  assume  a  severe 
form. 

The  aptitude  to  transmit  the  disease  decreases  spontaneously,  in  many 
cases,  with  the  lapse  of  time.  The  influence  of  mercurial  treatment  of  the 
parents  upon  the  health  of  the  offspring  is  much  more  certain  than  that 
of  time  alone.  A  pregnant  woman  who  is  syphilitic,  whether  her  syphilis 
was  acquired  before  or  after  conception,  should  be  thoroughly  treated,  to 
avoid  disaster  to  the  child. 

The  earliest  manifestation  of  syphilis  upon  the  product  of  conception  is 
shown  by  abortion.  The  disease  is  so  common  a  cause  of  miscarriage  that, 
when  premature  labor  has  repeatedly  occurred,  suspicion  should  always  be 
excited  as  to  the  previous  condition  of  the  parents,  so  that  succeeding  chil- 
dren may  be  rescued  by  the  proper  treatment  of  one  or  both  parents.  Mer- 
curial treatment  has  been  accused  of  causing  abortions.  Excessive  use  of 
mercury  may  possibly  cause  abortions,  but  it  is  certain  that  well-directed 
treatment  by  mercury  has  only  beneficial  results  in  retarding  abortions  and 
causing  living  children  to  be  brought  into  the  world.  Abortions  are  much 
more  frequent  when  the  woman  is  in  the  early  stages  of  syphilis  than  later. 
It  has  been  considered  that  in  many  of  the  incompleted  pregnancies  the 
abortion  is  due  to  the  ausemia  and  debility  of  the  mother  rather  than  directly 
to  syphilis.  Some  of  the  more  recent  studies  of  the  placenta  would  indicate 
that  abortion  in  the  early  cases  is  the  I'esult  of  disease  of  the  maternal 
placenta. 

The  aborted  foetus  of  a  syphilitic  woman  is  usually  macerated,  but  un- 
deniable lesions  of  syphilis  must  be  found  in  the  child  itself  before  it  can 
be  affirmed  that  a  macerated  foetus  is  syphilitic.  Women  afflicted  with 
other  diseases  than  syphilis  abort  and  bring  forth  macerated  children, 
though  the  large  majority  of  macerated  foetuses  are  syphilitic.  In  an  exam- 
ination of  still-born  children  and  children  who  died  soon  after  birth,  Birch- 
Hirschfeld  found  that  of  the  macei'ated  fcetuses  seventy  per  cent,  showed 
unmistakable  signs  of  syphilis.^  In  such  children  the  skin  usually  shows 
no  sign  of  syphilis ;  it  is  of  a  livid  purple  color  and  is  easily  detached. 
Large  bullae  may  be  found  on  the  palms  and  soles.  It  is  only  by  careful 
examination  of  the  bones  that  syphilis  can  be  certainly  determined  to  be 
present. 

Syphilis  of  the  placenta  can  hardly  be  said  to  be  known  in  all  its  details. 
A  very  complete  work  on  the  subject,  based  on  the  study  of  about  three 
hundred  placentas,  was  published  in  1885  by  Zilles,  from  the  obstetrical 
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clinic  of  Prof.  Ssixinger,  of  Tubingen.  His  conclusions,  which  have  not 
been  long  enough  before  the  public  for  thorough  examination,  are  practi- 
cally as  follows : 

1.  There  is  a  placental  syphilis  which  can  be  diagnosed  microscopically 
in  many  cases. 

2.  Placental  syphilis  occurs  usually  in  connection  with  foetal  syphilis, 
but  not,  as  Fraenkel  states,  ouly  with  foetal  syphilis.  Placental  syphilis  can 
coexist  with  a  syphilitic  mother  and  a  healthy  child.  This  occurs  in  those 
cases  in  which  the  mother  is  infected  during  the  course  of  the  pregnancy 
and  gives  birth  to  a  healthy  child. 

3.  The  placenta  may  be  diseased  in  its  whole  thickness,  or  in  the  mater- 
nal or  in  the  fcetal  part  alone. 

«.  If  the  mother  is  infected  at  the  same  time  with  the  impregnation, 
we  find  fcetal  syphilis,  and  the  placenta  usually  more  or  less  diseased  in  all 
its  parts.     In  such  cases  the  vessels  of  the  cord  are  generally  diseased. 

6.  If  only  the  sperm-cell  is  the  bearer  of  the  syphilitic  virus  and  the 
mother  is  not  infected,  we  find  foetal  syphilis,  and  for  the  most  part  only  yi 
the  placenta  foetalis  and  the  cord  ;  yet  can  the  process,  as  Zilles  has  seen  in 
isolated  cases,  encroach  upon  the  placenta  materna  and  so  lead  subsequently 
to  an  intra-uterine  infection  of  the  mother. 

c.  (a)  If  the  mother  was  infected  shortly  before  the  conception,  and 
if,  the  disease  not  being  yet  constitutional,  the  woman  is  impregnated  by  a 
healthy  man  and  during  the  pregnancy  is  subjected  to  antisyphilitic  treat- 
ment, then  a  healthy  child  will  be  born.  The  placenta  shows  itself  in  this 
case  diseased  only  in  the  maternal  part,  (b)  If  the  woman  was  infected  a 
long  time  before  the  impregnation,  it  often  occurs  that  the  placenta  materna 
alone  is  diseased ;  yet,  by  the  progress  of  the  disease  from  the  placenta 
materna  to  the  placenta  foetalis,  the  whole  placenta  may  become  diseased, 
and,  as  a  consequence,  the  foetus  also  become  infected,  if  it  has  not  already 
died  in  consequence  of  the  disturbed  circulation  in  the  placenta. 

d.  If  the  mother,  pregnant  by  a  healthy  man,  is  infected  during  the 
course  of  the  pregnancy,  then  we  find  immunity  of  the  foetus  generally,  but 
the  placenta  materna  is  always,  though  often  slightly,  diseased. 

Zilles  does  not  believe,  contrary  to  the  teaching  of  Fraenkel,  that  a 
placenta  from  a  syphilitic  woman  can  be  free  from  all  syphilitic  manifesta- 
tions, unless  the  mother  was  infected  so  short  a  time  before  the  birth  that 
an  outbreak  of  constitutional  symptoms  had  not  yet  manifested  itself  up  to 
the  time  of  the  birth. 

If  these  views  of  Zilles  stand  the  test  of  further  investigation,  they  will 
accomplish  much  towards  simplifying  the  disputed  points  in  the  matter  of 
heredity. 

Hydramnios   is  an  occasional   eifect  of  syphilis;    that  is,  hydramnios 

may  result  from  several  causes,  of  which  syphilis  is  one.     This  accident  of 

pregnancy  is  constituted  by  the  excessive  accumulation  of  fluid  in  the  cavity 

of  the  amnion.     The  liquor  amnii  comes  from  many  sources,  one  of  which 
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is  the  fcetal  organism.  The  liquids  in  the  umbilical  vein  when  submitted 
to  stroQg  i>ressure  traverse  the  vascular  walls  and  apjjear  in  the  amniotic 
cavity.  Hydramnios  is  for  the  foetus  what  ascites  is  for  the  adult  when 
brought  about  by  disturbance  of  the  portal  circulation.  The  liver  is  one 
of  the  organs  most  frequently  attacked  in  the  foetus  by  syphilis.  Circum- 
scribed or  diffused  cirrhosis  of  the  liver  is  already  well  advanced  in  certain 
subjects  during  intra-uterine  life.  The  obliteration  of  veins  which  is  its 
consequence  increases  the  pressure  in  the  umbilical  vein,  and  hydramnios 
ensues.  Tliis  result  is,  however,  rare  in  comparison  with  the  number  of 
diseased  livere ;  it  is  necessary  that  the  lesion  should  be  well  advanced,  and 
perhaps  other  conditions  are  also  necessary. 

Pathology. — In  children  who  die  at  an  advanced  stage  of  intra-uterine 
life  are  found  certain  pathological  tissue-changes  in  the  viscera  and  in  the 
bones.  The  same  changes,  but  less  marked,  occur  in  children  who  die  of 
inherited  syphilis  after  birth.  These  visceral  changes  are  practically  the 
same  as  those  which  occur  in  acquired  syjjhilis,  but  are  much  more  common 
in  the  inherited  disease.  Diffuse  interstitial  hyperjjlasia  is  much  more 
common  in  inherited  disease  than  circumscribed  gummy  tumors.  In  the 
youngest  foetus  the  changes  in  the  bones  are  most  marked,  and  so  common 
that  the  bony  changes  raay  almost  be  deemed  necessary  to  establish  syphilis 
in  the  foetus. 

Before  proceeding  to  give  the  clinical  features  of  congenital  syphilis, 
the  pathological  changes  which  are  found  in  the  viscera  of  heredito-syphilitic 
infants  will  be  briefly  enumerated.  These  changes  are  more  or  less  con- 
stant. It  may  be  assumed  that  the  infant  is  always  aifected  in  some 
internal  organ  :  he  certainly  suffers  much  more  frequently  than  does  the 
victim  of  acquired  syphilis. 

Liver. — Gubler  gave  in  1852  a  description  of  the  liver  as  altered  in 
syphilitic  infants,  which  has  served  as  a  basis  for  all  subsequent  descrip- 
tions. The  affected  liver  is  always  larger  than  in  the  normal  condition. 
Its  surface  often  j)resents  thickenings  of  the  capsule  of  Glisson.  The 
hepatic  tissue  is  harder  and  more  elastic  tiian  normal :  it  rebounds  when  a 
piece  is  dropped  upon  the  table.  It  presents  the  yellow  color  and  the  semi- 
transparency  of  flint.  Gubler  also  described  small  white  granulations, 
which  he  compared  to  grains  of  wheat,  and  which  are  scattered  throughout 
the  parenchyma.  According  to  Cornil,  these  small  granulations  are  formed 
by  an  accumulation  of  embryonic  cells  in  the  spaces  which  separate  the 
hepatic  acini.  The  hepatic  acini,  in  the  normal  state,  are  in  contact  except 
at  the  prismatic  spaces  which  are  formed  by  their  union,  in  which  spaces 
the  capsule  of  Glisson  forms  an  envelope  to  the  afferent  portal  vessels  of 
the  lobule.  It  is  in  these  spaces  that  the  round  lymph-cells  form  and 
collect  into  small  lobules  representing  microscopic  gummata.  The  portal 
veins  also  present  thickened  walls  with  newly-formed  cells  in  their  external 
tunics. 

Local  peritonitis  often  accompanies  this  disease  of  the  liver. 
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The  gnmmata  of  the  liver,  resembling  those  of  the  adult,  are  also  found 
in  very  young  children  affected  with  hereditary  syphilis. 

Spleen. — According  to  Parrot,  the  spleen  is  after  the  bony  system  the 
part  most  often  attacked.  Cornil'  states  that  it  is  always  hypertrophied 
in  hereditary  syphilis.  The  capsule  is  thickened  and  inflamed,  and  the 
splenic  tissue  is  harder  than  normal.  According  to  Dr.  Gee,^  the  spleen 
is  enlarged  so  that  it  can  be  felt  during  life  in  about  half  the  cases  of 
congenital  syphilis.  In  about  a  quarter  the  enlargement  is  really  great. 
Sometimes,  in  addition  to  the  enlargement  of  the  spleen,  there  is  enlarge- 
ment of  the  liver  and  of  the  lymphatics.  The  majority  of  cases  of  great 
enlargement  die.  The  degree  of  splenic  enlargement  may  be  taken  as  an 
index  of  the  severity  of  the  cachexia,  with  the  exception  that  once  enlarged 
the  spleen  may  remain  enlarged  for  years.  Dr.  Gee  found  the  enlargement 
to  be  a  simple  hypertrophy  with  considerable  thickening  of  the  capsule. 
In  Dr.  Barlow's^  case  there  was  simply  slight  enlargement  with  hardness : 
there  was  no  reaction  with  iodine,  and  there  were  no  gummata. 

Pancreas. — In  1875,  Birch-Hirschfeld  directed  special  attention  to 
changes  in  the  pancreas.  After  his  attention  was  dii'ected  to  that  organ,  he 
examined  the  bodies  of  twenty-three  new-born  childi-en  that  bore  unmis- 
takable evidence  in  the  bones  of  syphilis,  and  in  thirteen  cases  found  the 
pancreas  more  or  less  altered.  Of  these  twenty-three  cases  ten  were  macer- 
ated, and  among  these  but  two  showed  disease  of  the  ^jancreas,  while  in  the 
thirteen  remaining  cases,  which  died  either  during  birth  or  soon  after,  the 
pancreas  was  diseased  eleven  times. 

In  the  most  marked  cases  the  organ  was  much  enlarged,  its  weight 
doubled,  its  tissue  firm.  On  .section  it  presented  a  glistening  white  appear- 
ance, and  resembled  more  a  fibroid  than  glandular  structui'e.  Microscopi- 
cally the  interstitial  connective  tissue  was  found  greatly  increased,  especially 
between  the  larger  lobules.  This  extreme  alteration  \vas  found  in  seven 
cases.  In  six  the  changes  were  less  marked.  In  some  cases  a  part  of  the 
organ,  especially  the  head,  was  decidedly  changed  while  the  rest  was  less 
markedly  altered.  Hirschfeld  remarks  that  this  interstitial  change  in  the 
pancreas  bears  the  fullest  analogy  with  the  interstitial  changes  in  other 
organs,  especially  the  liver,  which  have  long  been  recognized  as  the  product 
of  syphilitic  infection,  and,  while  it  is  not  constant,  it  comes  next  in  fre- 
quency to  the  alterations  in  the  spleen. 

A  few  other  observers  have  reported  similar  cases.  In  cases  in  which 
the  secreting  apparatus  is  mostly  destroyed,  the  secretion  of  the  pancreatic 
juice  must  be  impossible.  The  disturbed  function  of  this  organ  must  have 
a  disastrous  effect  upon  the  nourishment  of  the  child,  and  is  probably  a 
potent  cause  of  the  gastro-intestinal  disturbances  so  common  in  hereditary 
syphilis. 

1  Cornil  on  Syphilis,  translated  by  Simes  and  "White,  p.  410. 
•^  Medico-Chirurgical  Society,  March  26,  1867. 
'  British  Medical  Journal,  January  20,  1877. 
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Larynx,  etc. — The  pharynx,  larynx,  trachea,  and  neighboring  parts  may 
be,  in  early  inherited  disease,  the  seat  of  ulcerations  resulting  in  extensive 
loss  of  substance,  followed  by  correspondingly  extensive  cicatrization  and 
stenosis.  The  destruction  of  the  palate  so  characteristic  of  syphilis  is  un- 
doubtedly sometimes  the  result  of  hereditary  disease,  but  more  often  in  its 
later  forms.  In  an  article  on  congenital  syphilis  in  the  throat.  Dr.  J.  N. 
Mackenzie,  of  Baltimore,  finds  that,  of  thirty  cases  of  deep  ulceration  of 
the  palate,  pharynx,  and  naso-pharynx,  fourteen  occurred  within  the  first 
year  and  ten  within  the  first  six  months  of  life,  the  remainder  occurring  at 
periods  more  or  less  advanced  towards  puberty.  The  occurrence  of  so 
large  a  proportion  so  early  seems  incredible.  The  results  of  the  destruction 
of  palate  and  naso-pharynx  will  be  referred  to  further  under  the  head  of 
late  hereditary  syphilis. 

Thymus. — Disease  of  the  thymus  has  attracted  no  little  attention  as  a 
sign  of  hereditary  syphilis.  Abscess  of  the  thymus  occurs  in  some  cases, 
but  is  not  a  constant  nor  very  reliable  symptom.  The  secretion  of  the 
thymus  closely  resembles  pus,  and  cannot  always  be  distinguished  from  it. 

Heart. — The  heart  has  been  found  to  contain  gummata,  and  Dr.  Coup- 
land  has  described  a  specimen  in  which  the  muscular  walls  M'ere  thickened 
and  hardened  and  showed  under  the  microscope  an  almost  universal  infil- 
tration of  small  round  cells  among  the  muscular  fibres.  In  the  same  case 
the  kidneys,  although  normal  to  the  eye,  were  seen  to  be  undergoing  similar 
changes,  and  their  substance  was  unnaturally  firm.' 

Lungs. — In  the  syphilitic  foetus  born  before  term,  and  in  syphilitic  chil- 
dren who  live  a  few  days,  there  are  found,  at  the  autopsy,  in  the  lungs 
nodules  or  small  tumors,  usually  superficial,  sometimes  deep,  hard,  isolated 
or  in  groups,  pink,  gray,  or  red  in  color,  with  scattered  whitish  or  yellowish 
points,  varying  in  size  from  a  pea  to  a  small  walnut.  On  section  they  are 
spherical  or  lobular,  and  present  the  same  small  whitish  points  throughout. 
These  nodules  are  scarcely  prominent,  and  represent  simply  a  part  of  the 
lung  more  or  less  considerable  in  a  state  of  special  lobular  hepatization. 
At  other  times  an  entire  lobe  may  be  involved.  The  dense  altered  part 
usually  sinks  immediately  when  placed  in  water ;  it  is  colorless,  gray,  or 
white,  both  on  its  surface  and  on  section.  The  pleura  is  always  affected, — 
thickened  and  inflamed.^  This  condition  is  called  by  Virchow  pneumonia 
alba,  white  hepatization.  The  lungs  are  voluminous,  and  bear  the  impress 
of  the  ribs. 

Kidneys. — At  the  discussion  upon  renal  syphilis  before  the  Clinical 
Society  of  London  in  1880,  Dr.  Couplaud  reported  two  cases  of  hereditary 
syphilis, — the  first  a  girl  of  thirteen  with  marked  hereditary  disease,  the 
second  a  girl  of  eighteen  in  M'hom  the  diagnosis  of  syphilis  was  fully  estab- 
lished.    The  kidneys  in  both  cases  presented  the  lesions  of  parenchymatous 

'  Eustace  Smith,  Diseases  of  Children,  p.  205. 
'  Cornil  on  Sj-philis,  p.  404. 
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nephritis.  At  the  same  meeting,  Barlow  expressed  the  opinion  that  patients 
with  congenital  syphilis  are  very  susceptible  to  or  are  predisposed  to  ne- 
phritis, while  Mahomed  believed  that  cases  of  nephritis  due  to  syphilis  are 
primarily  cases  of  amyloid  degeneration. 

A  further  contribution  to  our  knowledge  has  been  made  by  Parrot.  He 
found  the  kidneys  on  section  studded  with  numerous  small  tumors,  varying 
in  size  from  a  pin's  head  to  a  cherry-stone.  The  smallest  were  white,  and 
the  larger  were  yellow  in  the  periphery  and  reddish  at  their  centre.  The 
lesion  consisted  primarily  of  a  circumscribed  or  diffuse  infiltration  of  round 
embryonic  cells  with  others  of  fusiform  shape  into  the  connective-tissue 
framework,  followed  secondarily  by  compression  or  destruction  of  the 
tubules  and  colloid  degeneration  of  their  ejjithelium.  In  the  first  stage  the 
organs  are  enlarged  :  in  the  second,  general  atrophy  sets  in,  and  they  are 
finally  much  reduced  in  size. 

Children  affected  with  hereditary  syphilis  may  die  early  with  symptoms 
which  may  be  referred  to  the  kidneys,  or  they  may  recover  in  spite  of  renal 
lesions. 

Testicle. — The  lesions  of  the  testicle  in  hereditary  syphilis  that  are  ap- 
preciable during  life  are  perhaps  not  very  common,  but  the  affection  often 
exists  in  a  state  so  little  advanced  that  it  needs  the  microscope  to  discover 
it.  Its  alterations  have  been  studied  by  Coniil  and  Coyne,  Parrot  and 
Hutinel,  Lewin,  Taylor,  and  others.  The  testicles  are  slightly  enlarged  and 
harder  than  normal ;  the  epididymis  is  normal.  Both  testicles  are  similarly 
changed  and  uniformly  altered,  or  the  interstitial  orchitis  may  be  unilateral 
and  irregularly  distributed.  The  lesions  begin  in  the  connective-tissue 
framework,  and  offer  a  most  striking  resemblance  to  the  hepatic  lesions. 
The  lesion  consists  in  small  collections  of  round  embryonal  cells  resembling 
lymph-cells,  arranged  in  the  connective  tissue  around  the  arterioles  which 
come  from  the  tunica  albuginea  ;  or  there  is  only  seen  a  thickening  from 
the  new  formation  of  small  round  cells  of  the  connective  tissue  of  the  testi- 
cle. The  seminal  ducts  are  all  surrounded  with  these  cells,  and  the  gland 
undergoes  hypertrophy.  The  cells  within  the  ducts  become  granulo-fatty 
and  atrophied.     The  ducts  are  also  atrophied.' 

Henoch  reports  seven  cases  of  syphilitic  disease  of  the  testicles  in  chil- 
dren from  three  months  to  two  and  one-half  years  of  age.  Taylor  has  also 
reported  five  cases. 

Osseous  System. — In  still-born  infants  and  in  those  dying  soon  after 
birth,  the  majority  or  even  all  of  the  long  bones  are  affected.  So  common 
are  the  affections  of  the  bones  that  it  is  doubtful  if  they  are  ever  entirely 
absent  in  a  foetus  which  is  really  syphilitic. 

In  the  growing  infant  the  epiphysis  is  joined  to  the  shaft  by  a  layer  of 
cartilage.  It  is  at  this  cartilaginous  layer  that  growth  in  the  length  of  the 
bone  takes  place,  and  hei-e  syphilitic  changes  are  most  often  found.     The 


'  Cornil  on  Syphilis,  p.  421. 
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lesion  is  an  osteochondritis,  and  may  be  the  sole  manifestation  of  the  dis- 
ease or  may  occur  in  conjunction  with  skin  and  other  lesions.  The  bones 
most  commonly  affected  are  those  of  the  forearm,  the  leg,  the  arm,  and  the 
thigh.  As  a  rule,  several  bones  are  affected  symmetrically  and  simultane- 
ously. 

In  the  living  infant  the  clinical  form  usually  taken  is  that  of  a  tumor  at 
the  junction  of  the  diapliysis  and  epiphysis  at  the  distal  end  of  the  long 
bones,  though  any  part  of  the  osseous  system  may  be  involved.  These 
swellings  are  difficult  to  recognize  in  fat  children.  The  tumors  rise  abruptly 
from  the  bones,  being  smooth  and  globular,  in  some  cases  forming  a  ring  at 
the  junction  of  shaft  and  epiphysis,  in  others  the  whole  epiphysis  is  enlarged. 
In  some  cases,  only  a  part  of  the  cartilage  is  affected  and  the  external  swell- 
ing is  correspondingly  circumscribed.  The  lesions  appear  soon  after  birth, 
and  may  complete  their  development  either  slowly  or  rapidly.  The  termi- 
nation varies  wideh'.  The  swelling  may  be  absorbed  under  appropriate 
treatment,  or  suppuration  may  take  place  and  the  skin  break  down ;  the 
disease  may  end  in  the  separation  and  destruction  of  the  epiphysis.  The 
result  upon  the  final  growth  of  the  limb  varies,  of  course,  witli  the  severity 
of  the  local  disease.  When  the  morbid  pirocess  is  arrested  before  the  de- 
struction of  either  cartilage  or  epiphysis,  no  deformity  results,  but  the 
destruction  of  cartilage  of  course  puts  an  end  to  growth  at  that  point,  and 
a  more  or  less  shortened  and  useless  limb  results.  When  the  disease  takes 
suclr  a  course  as  to  separate  the  epiphysis  while  the  integuments  remain 
sound,  the  limb  becomes  useless  for  a  time  and  appears  to  be  paralyzed,  a 
condition  described  by  Parrot  and  known  as  Parrot's  disease  or  pseudo- 
syphilitic  infantile  paralysis.  The  joints  in  immediate  connection  with 
these  diseased  bones  are  sometimes  involved.  There  may  be  simple  effusion, 
or,  where  the  bone  is  destroyed,  of  course  serious  trouble  to  the  joint  must 
follow. 

Osteochondritis  is  ordinarily  the  form  of  bone-disease  in  infants.  Osteo- 
periostitis belongs  almost  exclusively  to  the  later  forms  of  hereditary  syphilis 
as  they  appear  in  well-grown  children  or  young  adults. 

The  fingers  and  toes  are  also  subject  to  a  peculiar  form  of  disease  in 
infancy,  of  the  same  character  as  that  occurring  in  acquired  syphilis,  known 
as  dactylitis  syphilitica.  The  phalanx  involved  may  be  enlarged  to  two  or 
three  times  its  natural  size.  One  or  several  fingers  or  toes  may  be  involved, 
and  sometimes  the  metacarpal  bones  are  also  diseased.  The  proximal 
phalanx  is  most  often  affecte<l,  and  the  distal  phalanx  least  often.  In  the 
early  stages  the  integument  is  unchanged  ;  later  the  overlying  parts  become 
inflamed  and  abscesses  form.  If  the  case  is  submitted  to  early  treatment 
the  deformity  usually  subsides,  but  untreated  the  disease  may  result  in  per- 
manent deformity  and  uselessness. 

In  addition  to  the  purely  syphilitic  changes  already  mentioned,  local 
thinning  of  the  bones  of  the  skull,  called  craniotabes,  occasionally  occurs. 
In  this  condition  the  bone-substance  is  absorbed,  leaving  only  the  integu- 
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ments  and  membranes,  and  softened  sjjots,  nearly  circular  in  form  and 
about  half  an  inch,  more  or  less,  in  diameter,  may  be  recognized  by  the 
finger,  during  life.  Until  lately  craniotabes  was  considered  to  be  exclusively 
a  symjDtom  of  rickets.  It  is  found  especially  in  the  occiput,  and  is  thought 
to  be  the  consequence  of  compression  of  the  bone  between  the  brain  within 
and  the  pillow  without.  It  is  present  in  rickets  where  no  trace  of  syphilis 
can  be  discovered,  but  it  seems  to  be  most  common  in  cases  where  there  is 
also  a  distinct  syphilitic  taint.  Of  one  hundred  cases  of  craniotabes  collected 
by  Drs.  Barlow  and  Lees,*  in  forty-seven  there  was  satisfactory  proof  of 
syphilis,  in  forty  there  was  evidence  of  syphilis  that  fell  short  of  demonstra- 
tion, in  twelve  only  was  there  no  evidence  of  syphilis  to  be  detected. 

Clinical  History. — A  disease  which  pervades  the  whole  economy  and 
may  manifest  itself  in  any  of  its  parts  or  in  any  number  of  parts  permits 
of  an  infinite  variety  of  combinations  and  a  corresponding  difficulty  in 
description.  Such  is  practically  the  condition  that  confronts  us  in  the 
clinical  study  of  syphilis.  There  are,  however,  many  symptoms  which  are 
nearly  constant. 

Earliest  Manifestations. — If  the  disease  is  manifest  in  the  child  at  birth, 
the  symptoms  are  usually  severe.  The  child  is  emaciated.  He  snuffles, 
and  cries  hoarsely.  An  eruption  of  bullae  appears,  situated  j)rincipally  on 
the  palms,  soles,  M'rists,  and  ankles,  and  often  confined  to  the  extremities. 
These  bullae  are  filled — or,  rather,  partially  filled — with  a  semi-^jurulent 
fluid.  On  the  palms  and  soles  particularly,  they  burst,  leaving  angry- 
looking  sores,  which  remind  one  somewhat,  by  their  situation  and  general 
appearance,  of  the  palmar  and  plantar  syphilides  of  adult  syphilis.  The 
cachectic  look  and  general  feebleness  of  these  children  show  them  to  be 
profoundly  affected.  The  lips  are  cracked  and  ulcerated,  and  crusts  form 
at  the  corners  of  the  mouth  and  openings  of  the  nostrils.  The  liver  and 
spleen  are  manifestly  enlarged,  and  the  imperfectly-performed  digestion,  as 
shown  by  continued  loss  of  flesh  and  unhealthy  stools,  awakens  the  sus- 
picion that  other  abdominal  viscera  are  also  involved.  These  cases  usually 
prove'  fatal  in  a  few  days  or  weeks,  often  in  a  few  hours. 

It  must  not  be  considered  that  all  cases  that  show  the  disease  at  birth 
answer  this  description.  The  symptoms  are  not  invariably  so  marked,  nor 
do  all  these  cases  prove  fatal. 

Of  syphilitic  children  who  are  brought  living  into  the  M'orld,  a  very 
large  proportion  show  no  signs  of  the  disease  at  birth.  The  child  usually 
has  all  the  appearances  of  health.  But,  though  most  of  these  children  are 
born  apparently  healthy,  presenting  no  symptom  by  which  the  most  prac- 
tised eye  can  detect  the  disease,  some  of  them,  without  showing  signs  of 
syphilis,  show  that  they  are  not  perfectly  healthy.  The  skin  is  unnaturally 
pale,  or  dull  and  muddy-looking. 

The  disease  shows  itself  almost  invariably  within  the  first  three  months, 


1  Lees  (D.  B.)  and  Barlow  (T.),  Med.  Times  and  Gaz.,  London,  1880,  ii.  611. 
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and  usually  within  the  first  two.  Kassowitz,  out  of  four  hundred  cases 
found  that  the  disease  manifested  itself  in  the  first  month  in  fifty-three 
per  cent.,  in  the  second  month  in  thirty-two  per  cent.,  and  in  the  third 
month  in  the  remaining  fifteen  per  cent.  Out  of  fifty-three  cases  in  the 
Farringdon  Dispensary,  Dr.  B.  W.  Dunn'  found  that  seventeen  cases  first 
manifested  the  disease  in  the  first  month,  twenty-one  in  the  second  month 
ten  in  the  third  month,  two  in  the  fourth  month,  one  in  the  fifth  month, 
and  one  in  the  sixth  month.  Miller,  of  Moscow,^  from  a  study  of  a  thou- 
sand cases,  found  the  first  appearance  of  symptoms  in  the  first  mouth  in 
sixty-four  per  cent,  and  in  the  second  month  in  twenty-two  per  cent.  The 
first  symptoms  occurred  in  the  third  week  of  life  in  twenty-four  per 
cent. 

Sometimes  the  outbreak  is  determined  by  a  febrile  disease,  such  as  one 
of  the  exanthemata.  Thus,  the  rash  of  measles  may  subside  leaving  the 
.syphilitic  eruption  in  its  place. 

Wakefulness. — One  of  the  earliest  sym^itoms,  which  is  little  noticed  by 
authors,  but  is  seldom  absent,  is  obstinate  wakefulness  at  niglit.  According 
to  Eustace  Smith,^  the  child  when  put  to  bed  is  uneasy  and  wakeful ;  he 
cries  almost  unceasingly,  and  cannot  be  pacified.  During  the  day  he  is 
more  quiet,  but  every  night  there  is  a  repetition  of  the  same  disturbance, 
and  his  uncontrollable  complaints  are  a  source  of  perplexity  to  his  attend- 
ants. The  crying  is  possibly  excited  by  nocturnal  pains  in  the  Ijones, 
similar  to  those  affecting  adults.  The  sleeplessness  often  continues  after 
the  appearance  of  other  symptoms,  but  it  ought  soon  to  subside  under  the 
influence  of  mercurials.  In  an  infant  born  perfectly  healthy  in  appearance 
(of  a  mother  syphilitic  about  a  year),  and  showing  a  pemphigoid  eruption 
during  the  fourth  week,  which  was  the  reason  for  medical  consultation,  the 
mother  complained,  in  giving  its  history,  that  the  child  would  not  sleep  at 
night,  even  from  the  day  of  its  birth. 

I  have  recently  seen  the  second  child  of  a  syphilitic  family  in  which 
the  first  child  showed  the  obstinate  wakefulness  above  noted.  The  second 
child,  which  has  shown  but  slight  signs  of  the  disease  up  to  the  age  of  six 
montiis,  is  not  M-akeful  as  was  the  first  child,  but  often  starts  screaming  out 
of  a  sound  sleep,  according  to  the  mother's  story. 

Snuffles. — Nasal  catarrh  attacks  a  very  large  proportion  of  syphilitic 
infants,  and  gives  rise  to  a  most  characteristic  symptom.  It  appears  early, 
often,  if  not  always,  preceding  the  eruption.  It  shows  itself  at  the  begin- 
ning by  diilficult  and  noisy  respiration.  The  mucous  membrane  of  the 
nose  becomes  swollen,  and  partially  closes  the  nasal  passages.  A  nasal  dis- 
charge appears  and  increases,  still  further  occludes  the  passage,  and  acts 
as  a  valve   with    each    respiration,  which  becomes  noisy.     The  symptom 

1  Brit.  Med.  Journal,  186.5,  ii.  600. 

2  Jahrb.  f.  Kinderh.,  xxvii.,  Hft.  iv.  S.  359,  and  Vierteli.  f.  Dermat.,  N.  S.,  1888, 
Hft.  iv.  S.  649. 
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thus  caused  is  known  as  the  snuffles.  Tlie  discharge  from  the  nostril  is 
sero-purulent  in  character  at  first,  and  often  streaked  with  blood.  In  severe 
cases  this  discharge  runs  down  over  the  upper  lip,  which  becomes  reddened 
and  excoriated.  The  difficulty  of  respiration  increases ;  the  discharge  be- 
comes purulent  and  dries  into  crusts,  which  may  entirely  close  the  nostrils 
and  oblige  the  child  to  breathe  through  the  mouth.  In  such  cases  nursing 
becomes  difficult  and  often  impossible ;  the  child,  obliged  to  relinquish  the 
breast  every  moment  to  get  breath,  is  fed  very  imperfectly,  and  sometimes 
M^eans  himself. 

The  nasal  symptoms  may  be  verj'  persistent,  continuing  mouths  after 
other  symptoms  have  vanished.  In  some  cases  the  snuffling  is  not  very 
noticeable  so  long  as  the  child  lies  quiet  and  breathes  through  the  mouth, 
but  the  difficulty  becomes  at  once  apparent  if  he  is  disturbed,  and  even 
more  marked  when  he  takes  the  breast.  He  is  then  obliged  to  breathe 
through  the  nose,  and  each  respiration  is  accompanied  by  a  snuffle. 

The  discharge  itself  is  attributed  by  Diday  and  others  to  mucous  patches 
on  the  Schueideriau  membrane.  Usually  the  inflammation  in  the  nasal 
fossae  involves  only  the  mucous  membrane,  and  is  rarely  propagated  to  the 
periosteum,  the  cartilages,  and  the  bones.  In  the  severest  cases  the  ulcera- 
tion may,  after  a  time,  perforate  the  septum  nasi  or  lay  bare  the  nasal  bones, 
which  become  necrosed  in  consequence  of  the  exposure.  Fragments  of  these 
bones  are  sometimes  found  in  the  crusts  thrown  off. 

In  some  cases  there  follows  a  depression  at  the  root  of  the  nose.  Trous- 
seau considers  this  deformity  very  frequent.  There  is,  however,  a  de- 
formity— either  a  lack  of  development  in  the  nasal  bones  or  a  preternatural 
■widening — which  is  common  in  syphilitic  infants,  but  it  is  not  certain  that  it 
is  not  a  congenital  deformitv  rather  than  a  result  of  the  local  disease  which 
causes  snuffles.  Absolute  destruction  of  the  bony  framework  at  this  early 
stage  must  be  rare. 

Coryza  may  be  the  only  symptom  of  syphilis  in  the  infaut,  though  its 
occurrence  without  other  signs  of  the  disease  must  be  far  from  common. 
The  possibility  that  it  may  occur  alone  makes  the  diagnosis  difficult  some- 
times. Syphilitic  snuffles  may  be  confounded  with  a  simple  cold — an  ex- 
ceedingly common  error  with  the  family — or  with  the  nasal  discharge  from 
diphtheria,  perhaps  with  nasal  or  retro-pharyngeal  polypi.  Simple  coryza 
is  extremely  frequent,  even  at  a  very  early  age.  The  discharge  is  less  sticky 
and  less  inclined  to  form  concretions  than  that  of  syphilis.  At  the  end  of 
eight  or  ten  days  it  tends  to  disappear,  while  that  of  syphilis,  if  left  un- 
treated, persists  and  increases.  The  nasal  discharge  of  diphtheria  might  be 
difficult  to  distinguish  if  diphtheritic  patches  did  not  exist  in  tlie  throat. 
The  diphtheritic  discharge,  which  presents  nothing  peculiar  at  first,  after 
twenty-four  to  forty-eight  hours  is  streaked  with  blood ;  and  the  nasal 
mucous  membrane  may  be  covered  with  false  membrane.  The  rapid  march 
of  diphtheria  will  not  permit  any  doubt  to  be  of  long  continuance. 

The  cry  of  the  syphilitic  infant  is  a  most  noticeable  feature  in  the  severe 
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cases.  It  is  at  once  hoarse  aud  high-pitched.  Its  peculiar  quality  is  due, 
without  doubt,  to  the  existence  on  the  vocal  cords  of  lesious  similar  to  those 
that  cause  the  nasal  symptoms. 

Shin  and  Mucous  Membranes. — Ordinarily  the  symptoms  already  men- 
tioned are  but  the  forerunners  of  cutaneous  manifestations. 

The  skin  presents  a  series  of  eruptions  which  closely  resemble  those  of 
acquired  syphilis,  but  are  modified  by  the  character  of  the  infant's  skin  and 
by  the  manner  of  its  life.  The  nates  and  those  portions  of  the  body  about 
the  pelvis  which  are  moistened  and  smeared  over  many  times  a  day  are 
particularly  liable  to  he  the  seat  of  eruptions,  or  a  general  eruption  will 
flourish  and  take  on  more  marked  characteristics  in  that  region.  As  already 
mentioned,  the  eruption  of  bullae  occurs  about  the  hands  and  feet  in  cases 
of  unusual  gravity.  In  cases  in  which  the  eruption  is  delayed  till  a  later 
period,  the  usual  eruption  is  an  erythema,  which  consists  of  round  or 
roundish  pink  spots  \vhich  disappear  on  pressure  at  first.  Soon  the  spots 
grow  darker,  assume  the  dull-red  coppery  hue,  and  no  longer  disappear  on 
pressure.  Not  infrequently  a  papular  syphilide  may  be  the  first  manifesta- 
tion on  the  skin.  The  syphilides,  as  the  eruptions  of  syphilis  are  called, 
are  separately  descriljcd  in  a  special  article  on  the  subject. 

The  skin  hangs  in  folds  on  those  cachectic  subjects  in  whom  emaciation 
is  marked,  but  wasting  is  not  a  prominent  symptom  in  many  of  the  cases. 
The  skin  has  a  pale,  sallow,  yellowish,  or  earthy  hue  which  is  often  said  to 
be  characteristic ;  but  diagnosis  from  the  hue  of  the  skin  alone  is  an  exceed- 
ingly delicate  matter. 

The  manifestations  on  the  lij^s  and  buccal  mucous  membranes  are  of 
capital  importance.  On  the  lips  fissures,  known  as  rhagades,  are  exceedingly 
frequent.  Their  number  aud  depth  are  very  variable.  On  the  upjier  lip 
they  occur  especially  on  either  side  of  the  median  lobule,  where  they  are 
manifestly  au  exaggeration  of  an  anatomical  disposition.  On  the  lower 
lip  the  fissure  is  often  a  single  one  in  the  median  line.  In  addition,  the 
whole  surface  of  the  lips  may  be  covered  with  ulcerations  and  excoriations. 
At  the  angles  of  the  mouth  also,  flat  papules  on  the  muco-cutaneous  por- 
tions, condylomata,  and  ulcerations  occur,  which  may  be  covered  with 
crusts  or  be  superficially  or  deeply  ulcerated.  A  peculiar  appearance  is 
occasionally  imparted  to  the  mouth  by  muco-cutaneous  ulcerations  at  the 
commissures,  which  look  as  though  the  mouth  had  been  lengthened  by  a 
slit  at  the  angles. 

Tongue,  gums,  and  fauces  may  also  be  more  or  less  ulcerated.  At  first 
the  manifestations  of  disease  in  the  mouth  consist  of  slightly-elevated,  well- 
defined  portions  of  mucous  membrane  with  whitish  surfaces,  like  the  corre- 
sponding manifestations  in  the  adult.  The  whitish  epithelium  is  often  cast 
off",  leaving  a  smooth,  often  depressed  surface,  which  may  ulcerate.  In  the 
severer  cases  these  patches  lose  their  regular  outline,  coalesce,  and  form 
ulcerated  surfaces  of  considerable  extent. 

The  secretion  from  these  ulcerations  is  abundant  and  highly  infectious. 
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It  is  the  source  of  inoculation  in  most  of  tiie  very  frequent  cases  in  which 
heredito-sj-phiiitic  infants  spread  the  disease. 

Adenopathy. — Enlargement  of  the  glands  seems  to  be  a  less  marked 
characteristic  of  hereditar}-  syphilis  than  of  acquired.  Lymphatic  ganglions 
are  said  by  Parrot  to  be  less  developed  and  less  sensitive  in  very  young 
children  than  they  are  a  little  later.  When  they  are  enlarged  in  infantile 
syphilis,  Parrot  thinks  it  is  consecutive  to  cutaneous  lesions ;  but  I  have 
certainly  felt  the  cervical  glands  when  no  cutaneous  lesions  were  present  to 
account  for  them.  In  order  of  frequency  they  are  the  inguinal,  axillary, 
and  cervico-maxillary.  Their  characteristics  are  the  same  as  in  adult 
syphilis :  they  are  multiple,  non-inflammatory,  perfectly  distinct  and  movable 
in  their  cellular  atmosphere.  They  are  seldom  recognized  except  by  touch, 
though  occasionally  they  project  sufficiently  to  be  noticeable  to  sight.  It  is 
evident  that  the  general  enlargement  of  glands  is  of  much  less  diagnostic 
value  than  in  acquired  syphilis. 

It  is  only  lately  that  I  have  paid  much  attention  to  the  glands.  A  few 
observations  lead  me  to  think  that  enlarged  glands  from  syphilis  are  un- 
usual in  veiy  young  infants,  but  that  they  are  very  common  in  children  who 
have  reached  the  age  of  a  few  mouths. 

On  post-mortem  examination  the  bronchial  ganglia  of  a  syphilitic  child 
five  months  old  were  found  infiltrated  by  Hutchinson,  and  the  glands  of 
the  omentum  and  mesentery  have  also  been  found  enlarged. 

Alopecia. — The  same  loss  of  hair  occurs  in  the  inherited  as  in  the 
acquired  form.  It  may  happen  from  the  occurrence  in  the  scalp  of  dermal 
lesions,  but  there  is  a  loss  of  hair  due  probal)ly  to  the  adynamic  influence 
of  syphilis,  which  is  more  or  less  severe  in  difl^erent  cases.  I  have  recently 
heard  a  mother  speak  of  her  first  syphilitic  but  sixth  child  as  the  only 
"  bald-head"  in  the  family.  As  the  baby's  head  was  covei'ed  by  a  growth 
of  fine  but  short  hair,  I  asked  her  reason  for  so  designating  the  child,  and 
received  the  following  explanation.  The  last  child,  like  the  others,  was 
born  with  an  abundant  growth  of  hair,  but,  while  the  healthy  children  had 
retained  their  original  growth,  in  the  syphilitic  child  the  long  and  dark 
hair  present  at  birth  had  gradually  fallen  and  been  replaced  by  the  shorter 
new  growth,  so  that  by  comparison  tlie  child  seemed  bald. 

Occasionally  the  eyebrows  and  eyelashes  are  lost.  * 

Barlow,  in  a  short  article  on  alopecia  in  congenital  syphilis,  says  that  he 
has  seen  several  syphilitic  children  in  whom  aloj^ecia  has  occurred.  In 
some  of  them,  all  he  could  say  was  that  in  a  given  patch  the  hair  was  very 
much  thinned,  in  others  the  loss  of  hair  has  been  as  marked  as  in  alopecia 
areata.  He  thinks  that  in  many  of  the  cases  which  he  has  seen  the  loss  of 
hair  has  been  preceded  by  desquamation  (sometimes  very  slight)  of  the 
scalp  in  the  region  which  has  subsequently  become  bare. 

He  believes  the  eyebrows  are  the  most  conclusive  spots.  "  If  in  a  child 
from  two  to  three  months  old  one  or  both  eyebrows  be  bare,  it  ought  always 
to  raise  the  suspicion  of  congenital  syphilis.     The  occipital  region  has  in 
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some  cases  been  affected,  and  with  it  there  has  been  a  moderate  enlargement 
of  the  occipital  glands." 

There  are  two  provisos  to  be  borne  in  mind :  1st,  that  in  rickety  chil- 
dren with  much  head-sweating  and  muscular  weakness  the  occiput  verj'  often 
becomes  almost  bare  of  hair;  and,  2d,  that  in  a  young  baby  the  hair  pre- 
sents a  deep  bay  where  the  hair  is  deficient  in  each  fronto-temporal  region ; 
unless  the  alopecia  is  very  marked  on  one  side,  it  is  hardly  characteristic. 

Onychia. — The  nails  are  quite  frequently  involved  in  hereditary  syphilis, 
— more  frequently  than  in  adult  syphilis.  The  disease  occurs  in  two  forms. 
In  the  first  form  a  papule  or  pustule  occurs  on  the  skin  at  the  side  of  the 
nail.  It  ulcerates  and  reaches  and  extends  along  the  side  of  the  nail.  It 
may  involve  the  matrix  and  cause  the  loss  of  the  nail.  The  thick  and 
everted  edges  of  the  ulcer,  its  sloughy  base,  and  the  sanious  discharge  are 
more  or  less  characteristic,  and  are  accompanied  by  a  general  and  painM 
enlargement  of  the  distal  phalanx.  The  second  form  of  onychia  is  a  later 
manifestation.  It  begins  as  a  swelling  at  the  base  or  side  of  the  nail, 
which  becomes  thickened,  fissured,  and  brittle,  with  more  or  less  deformity 
of  the  phalanx. 

Dentition. — Syphilis  sometimes  brings  about  a  retardation  more  or  less 
marked  in  dentition.  Under  its  influence  the  infant  cuts  its  first  teeth  only 
in  the  tenth,  twelfth,  fourteenth,  or  fifteenth  month,  and  sometimes  even 
later.  This  retardation  in  dental  evolution  when  it  occurs  is  usually  gen- 
eral,— that  is,  it  involves  equally  the  whole  dental  system.  It  may,  how- 
ever, localize  itself  upon  a  single  group  of  teeth,  as,  for  instance,  the  incisors. 
A  like  retardation  may  affect  the  appearance  of  the  permanent  teeth.  The 
primary  teeth  are  especially  prone  to  premature  decay.  The  teeth  of  the 
second  dentition  undergo  most  important  changes,  and  are  believed  to  pre- 
sent deformities  which  are  pathognomonic  and  which  will  be  mentioned 
later.  An  abnormally  early  appearance  of  the  teeth  is  frequently  associated 
with  signs  of  syphilis,  and  is  followed  by  an  early  decay.  Unfortunately, 
the  changes  in  the  deciduous  teeth  are  not  sufficiently  characteristic  to  be  of 
diagnostic  value. 

Iritis  in  Infants. — Mr.  Hutchinson  has  observed  twenty-three  cases  of 
iritis  in  syphilitic  infants.  The  average  age  at  the  commencement  of  the 
iritis  was  five  months  and  a  half.  The  oldest  was  sixteen  months  at  the 
time  of  the  outbreak,  the  youngest  six  weeks.  Both  eyes  were  attacked  in 
eleven  cases.  In  fifteen  cases  the  effusion  of  lymph  may  be  said  to  have 
been  copious.  The  cornea  was  implicated  in  a  few  cases.  In  seven  cases 
the  cure  was  complete.  In  twelve  cases  the  pupil  was  permanently  occluded. 
Iritis  must  be  considered  as  one  of  the  rarest  of  the  symptoms  of  hereditary 
syphilis,  but  Mr.  Hutchinson  thinks  that  it  often  escapes  notice  on  account 
of  the  veiy  slight  symptoms  which  usually  attend  it.  Infants  suffering 
from  iritis  almost  always  show  some  of  the  well-recognized  symptoms 
of  hereditary  taint.  Mercurial  treatment  is  most  efficient  in  averting  the 
blindness  that  results  when  patients  are  left  untreated. 
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Digestive  Troubles. — When  gastro-iutestiual  disorders  appear  iu  a  syphi- 
litic child,  it  is  necessary  to  inquire  what  part  syphilitic  lesions  in  the  liver, 
the  spleen,  the  pancreas,  and  perhaps  even  in  the  stomach  and  intestines, 
play  in  their  genesis.  The  symptoms  begin  in  an  insidious  manner,  differ- 
ing not  at  all  from  symptoms  observed  in  non-syphilitic  children, — viz., 
regurgitation,  vomiting,  and  diarrhcea.  The  symptoms  persist  in  spite 
of  treatment,  change  of  nurses,  and  the  most  careful  hygienic  and  dietetic 
care.  The  child  emaciates  rapidly,  until  fat  and  muscles  seem  entirely  ab- 
sorbed. In  others  a  mild  diarrhoea  will  persist,  although  the  child  is  doing 
in  other  respects  remarkably  well.  It  is  probable  that  erythematous  changes 
similar  to  those  seen  in  mouth  and  pharynx  exist  lower  down  iu  the  diges- 
tive tract  to  account  for  some  of  these  symptoms :  actual  structural  changes 
have  been  found.  Forster '  has  described  a  fibroid  degeneration  of  Peyer's 
patches  in  a  syphilitic  infant  who  died  six  days  after  birth ;  and  his  obser- 
vations have  been  confirmed  by  others. 

Syphilis  Hmmorrhagica  Neonatorum. — Of  this  somewhat  rare  affection 
Bumstead  and  Taylor  reported  iu  188-3  that  sixteen  cases  existed  in  litera- 
ture, and  added  two  more  from  their  own  experience.  Clinically  the 
hemorrhages  vary  in  extent  and  severity.  In  some  cases  there  is  merely  a 
limited  subcutaneous  effusion,  in  others  the  hemorrhage  takes  place  into  the 
substance  of,  or  on  the  surface  of,  mucous  membranes.  Some  of  the  fatal 
cases  of  umbilical  hemorrhage  belong  in  this  category.  As  the  hemorrhages 
occur  only  in  very  young  children, — seldom  later  than  the  first  month, — it 
is  often  difficult  to  be  certain  of  their  cause. 

Dr.  Uracek  ^  has  reported  a  series  of  peculiar  hemorrhages  iu  different 
internal  organs.  Out  of  one  hundred  and  thirty-two  deaths  among  infants 
of  syphilitic  mothers,  slight  hemorrhages  were  distinguished  iu  forty-four 
cases.  There  were  only  nineteen  cases,  however,  in  which  the  positive  diag- 
nosis of  syphilis  could  be  made.  Of  these  children,  eighteen  came  into  the 
world  alive,  but  none  lived  very  long.  Ten  died  within  a  quarter  of  an 
hour. 

An  interesting  case  recently  reported  by  Dr.  J.  Harris  Jones  *  illustrates 
the  difficulty  of  a  positive  diagnosis.  It  occurred  in  a  family  in  which  the 
father  was  known  to  be  syphilitic,  and  in  which  other  children  had  died  in 
infancy,  the  last  one  from  syphilis.  Dr.  Jones  was  summoned  to  see  the 
child  in  question — a  male — on  the  fourth  day  after  birth,  as  the  child  had 
bled  slightly  from  the  umbilicus.  There  were  several  large,  unmistakably 
purpuric  spots  over  the  chest,  abdomen,  aud  armpits.  There  had  been 
some  bleedinsr  from  the  nose,  and  the  nurse  had  observed  a  little  blood  on 
the  napkins  that  morning.  In  spite  of  treatment,  the  child  continued  to 
grow  worse.     Fresh  purpuric  spots  appeared,  aud  the  epistaxis  and  melsena 

'  Wiirzb.  Med.  Zeitschr.,  vol.  iv.  part  i.,  1863 ;  also  reprint. 
2  Deutsch.  Med.  Zeitung,  No.  82,  1886. 
»  Brit.  Med.  Jour.,  November  12,  1887. 


206  SYPHILIS. 

increased  in  severity.  The  urine  on  a  few  occasions  was  bloody.  The  child 
died  on  the  eleventh  day.  The  doctor  could  assign  no  cause  for  purpura  in 
this  case  other  than  syphilis. 

The  hemorrhagic  cases  have  usually  occurred  in  families  more  recently 
syphilitic  than  was  apparently  the  fact  in  this  one. 

Contagion. — The  contagiousness  of  the  lesions  of  a  congenital  SA'philitic 
infant  is  undoubted.  The  possibility  of  inoculation  from  an  infant  was 
denied  liy  Hunter,  but  the  observations  on  which  the  non-contagiousness 
was  affirmed  are  now  known  to  have  been  erroneous.  The  other  extreme 
has  been  taken  by  certain  writers,  to  the  effect  that  an  extreme  virulence 
was  seated  in  the  hereditary  disease.  The  truth  seems  to  be  that  it  is  no 
more  contagious  tliau  acquired  syphilis,  but  that  the  freedom  ^\•ith  which 
an  infant  is  handled  and  the  frequency  with  which  contagious  lesions  are 
found  in  its  mouth  make  it  extremely  easy  for  inoculation  to  take  place. 
A  syphilitic  infant  is  a  source  of  danger  to  the  non-syphilitic  members  of 
its  family,  and  numerous  cases  are  seen  in  -which  the  baby  has  infected  its 
grandparents,  its  nurses,  and  other  infants.  As  a  matter  of  course,  in- 
oculation from  a  syphilitic  infant  gives  rise  to  a  chancre  in  the  infected 
person. 

Diagnosis. — The  diagnosis  of  a  case  of  congenital  syphilis  depends  in 
most  cases  largely  upon  the  eruption,  and  upon  the  presence  of  certain  symp- 
toms already  described.  When  these  are  fully  developed,  the  diagnosis  is 
comparatively  easy ;  when  the  eruption  has  passed  away  and  only  doubtful 
signs  are  jjreseut,  the  diagnosis  is  often  exceedingly  difficult. 

In  estimating  the  history  of  a  child  suspected  of  syphilis,  absence  of 
history  of  a  rash  cannot  be  considered  decisive  evidence  against  a  diagnosis 
of  syphilis.  A  true  syphilitic  rash  is  at  times  so  slight  in  extent  and  mild 
in  character  as  to  attract  no  attention.  Special  weight  in  favor  of  syphilis 
should  be  given  to  a  history  of  a  rash  on  palms  and  soles. 

Chronic  snuffling  is  one  of  the  most  reliable  signs.  Any  child  may 
snuffle  for  a  time,  but  if  it  continues  to  do  so  for  several  months,  especially 
if  the  snuffling  commence  soon  after  birth  and  if  it  be  at  times  accompanied 
by  a  blood-stained  discharge,  it  is  highly  suspicious.  A  child  may  snuffle 
when  disturbed  who  shows  no  sign  of  it  when  quiet. 

Collapse  of  the  bridge  of  the  nose  is  a  valuable  sign  when  marked.  It 
varies  in  amount  from  a  condition  aj^proaching  flatness  to  one  so  slight  that 
its  existence  is  questionalile. 

Enlargement  of  the  .spleen  in  the  early  mouths  of  life  justifies  a  strong 
suspicion. 

Rapid  improvement  under  the  free  use  of  mercury,  especially  when 
non-mercurial  treatment  has  been  unsuccessful,  is  most  valuable  testimony 
to  the  syphilitic  character  of  the  child's  ailment,  though  it  alone  should  not 
be  considered  a  complete  demonstration. 

A  suspicion  of  syphilis  may  be  entertained  with  regard  to  children  who 
have  been  brought  up  at  the  breast  and  have  not  suffered  from  any  diges- 
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tive  trouble,  but  yet  fall  into  a  condition  of  marasmus.  Enlargement  of 
the  spleen  strengthens  such  a  suspicion,  and  it  approaches  certainty  if 
improvement  follows  the  use  of  mercury. 

Prognosis. — The  condition  of  the  parents  is  an  important  factor  in 
estimating  the  future  of  the  child.  Generally  speaking,  the  earlier  in  the 
disease  of  the  parents  the  child  is  born,  the  more  likely  is  that  child  to  die. 
It  is  but  repeating  the  same  idea  in  other  words  to  say  that  the  liability  to 
a  fatal  termination  decreases  M^ith  each  subsequent  pregnancy.  This  is  not 
an  invariable  rule,  however. 

When  both  parents  are  affected,  the  disease  is  more  likely  to  be  severe 
than  when  only  one  parent  is  diseased.  When  the  parents  have  been 
thoroughly  treated,  the  prognosis  is  much  better  for  the  child. 

Prognosis  is  almost  invariably  fatal  in  bottle-fed  infants  in  asylums ;  it 
is  somewhat  better  in  well-to-do  private  families. 

The  severity  of  nasal  .symptoms  is  an  important  element  in  the  child's 
welfare.  If  they  are  of  such  a  character  as  to  interfere  seriously  with 
nutrition,  the  outlook  is  less  favorable  than  when  the  child  is  able  to  take 
its  food  without  hinderance. 

The  degree  of  splenic  enlargement  may  be  taken  as  an  index  of  the 
severity  of  the  disease.  The  majority  of  cases  of  great  enlargement  of  the 
spleen  die. 

The  prognosis  is  always  a  grave  one,  but  it  becomes  less  serious  the 
later  the  appearance  of  active  symptoms. 

When  the  infant  survives,  he  maj'  apparently  throw  off  all  trace  of  the 
disease  and  grow  up  a  strong  healthy  adult.  But  when  the  symptoms  have 
been  severe,  more  or  less  permanent  impression  is  j)roducecl  upon  the 
system.  The  patient  is  liable  to  outbreaks  of  various  sorts,  the  characters 
of  which  are  more  fully  discussed  in  the  following  pages. 

Treatment. — The  nutrition  of  the  syphilitic  infant  is  of  the  first 
importance.  With  a  peculiar  liability  to  digestive  troubles,  it  is  extremely 
desirable  that  it  shall  be  nursed;  and  with  the  strong  probabihty  that  it 
will  infect  a  healthy  wet-nurse,  the  duty  of  suckling  her  infant  devolves 
most  strongly  upon  the  mother.  Even  if  the  mother  is  mauifestlv  syphi- 
litic, in  the  majority  of  cases  she  will  be  yet  capable  of  nursing  her  infant. 
If  her  disease  is  severe  her  milk  may  not  be  of  the  best  quality  and  may 
be  deficient  in  quantity,  but  even  under  such  circumstances  it  is  ordinarily 
better  for  the  child  to  allow  it  to  nurse  so  far  as  possible,  the  deficiency 
being  made  up  ^J  feeding  it  artificially  as  many  times  a  day  as  may  be 
requisite,  the  mother  being  subjected  to  such  treatment  as  her  condition 
requires. 

Eustace  Smith  ^  quotes  from  Vernois  and  BecquereF  an  analysis  of  the 
milk  of  nine  women  with  well-marked  constitutional  syphilis,  which  shows 


'  Wasting  Diseases  of  Children,  p.  151. 

2  Du  Lait  chez  la  Femme,  par  MM.  Vernois  et  Becquerel,  8vo,  Paris,  1853. 
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that  the  water  and  salts  were  increased  while  the  casein  and  butter  were 
diminished.  Although  the  quality  of  such  milk  is  indeed  poor,  it  is  better 
that  the  child  should  be  suckled  so  far  as  possible,  rather  than  trust  entirely 
to  artificial  feeding.  It  is  also  highly  probable,  as  Eustace  Smith  points 
out,  that  where  the  disease  assumes  a  milder  form  the  milk  does  not  depart 
so  greatly  from  the  normal  standard  as  in  the  well-marked  cases  in  which 
the  analysis  was  made. 

In  those  cases  in  which  the  mother  is  apparently  healthy  though  her 
child  is  syphilitic,  the  child  should  continue  to  be  suckled  by  its  mother. 
There  is  practically  no  reason  to  fear  that  the  child  will  injure  its  mother 
in  accordance  with  the  facts  known  as  Colles's  law. 

The  employment  of  a  healthy  wet-nurse  for  a  syphilitic  child  or  for  one 
suspected  of  syphilis  is  not  justifiable.  The  syphilitic  nursling  is  almost 
sure  to  inoculate  its  nurse,  who  in  turn  is  extremely  liable  to  give  the  dis- 
ease to  her  own  baby  if  she  is  still  nursing  it  and  to  other  membei-s  of  the 
family.  The  question  sometimes  arises  M'hether  the  doctor  may  sanction 
the  employment  of  a  healthy  nurse  for  a  syphilitic  child  if  the  nurse  her- 
self knows  the  danger  to  which  she  will  be  exposed  and  is  willing  to 
undergo  the  clanger — a  danger  which,  certainly  without  precaution,  amounts 
almost  to  a  certainty — of  taking  the  disease.  Of  course  there  are  cases 
where  the  parents  are  ready  to  do  anything  to  raise  the  child,  and  where 
the  nurse  from  some  motive,  pecuniary  or  otherwise,  is  willing  to  run  all 
risks.  Cases  of  this  sort  present  special  features  which  must  influence  the 
doctor  in  his  action  ;  but  in  giving  even  a  quasi-sanction  to  such  a  sacrifice 
on  the  part  of  the  nurse  he  must  make  sure  that  she  knows  the  risk  she 
is  running.  The  doctor  alone  can  comprehend  the  possible  future  such  a 
sacrifice  may  entail,  and  he  must  be  in  some  measure  the  guardian  of  the 
woman  and  of  the  public.  He  ought  to  make  sure  that  the  compensation 
the  nurse  receives  is  in  proportion  to  the  risk  run.  He  ought  also  to  make 
sure  that  the  nurse's  husband  and  children,  and  through  them  the  com- 
munity, are  protected.  If  after  all  the  nurse  accepts  the  care  of  the  syphi- 
litic infant,  pains  must  be  taken  to  avoid  inoculation.  The  baby  should  be 
properly  medicated  in  accordance  with  the  views  that  follow.  Its  mouth 
and  lips  should  be  kept  in  as  healthy  a  condition  as  possible.  The  best 
protection  for  the  nurse  is  the  u.se  of  an  artificial  nipple.  Women  who 
have  had  syphilis  and  recovered  are  not  exposed  to  inoculation,  and  if  a 
wet-nurse  who  answers  that  description  can  be  found  she  is  a  proper  person 
to  nui-se  the  syphilitic  infant.  Women  avIio  liave  borne  syphilitic  infants 
while  remaining  themselves  apparently  healthy  are  also  eligible. 

From  what  has  been  said,  it  follows  that  artificial  feeding  must  often  be 
resorted  to.  It  will  require  the  best  judgment  of  the  attending  physician, 
who  must  expect  to  lose  a  large  number  of  artificially-fed  syphilitics ;  but 
in  principle  it  is  not  different  from  feeding  other  babies,  and  needs  no 
further  comment  here. 

The  medicinal  treatment  of  the  syjihilitic  infant  is  conducted  on  the 
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same  principles  as  that  of  the  adult  acquired  disease.  The  same  drugs 
exercise  like  powers  on  the  adult  disease  and  the  infantile  disease,  due 
regard  being  paid  to  the  appropriate  dose  and  preparation. 

The  favorable  effect  of  thorough  treatment  of  the  parents  upon  their 
unborn  offspring  must  be  remembered.  If  the  opportunity  is  afforded, 
the  pregnant  syphilitic  woman  ought  to  be  thoroughly  treated,  for  the  sake 
of  her  unborn  infant  as  well  as  for  her  own. 

When  syphilis  is  evident  in  the  infant,  it  is  necessary  to  interfere  imme- 
diately and  have  recourse  to  mercury.  Young  infants  support  the  drug 
well,  and  the  practitioner  should  feel  confidence  in  its  curative  properties, 
but  it  is  necessary  to  take  account  of  the  age  of  the  child  for  the  dose,  and 
of  its  general  condition  for  the  mode  of  administration. 

As  a  rule,  internal  medication  is  perfectly  simple,  and  no  preparation  is 
better  than  mercury  with  chalk.  Of  this  half  a  grain  or  even  a  grain  may 
be  given  night  and  morning,  the  dose  being  increased  by  a  fraction  of  a 
grain  every  few  days  until  the  infant  is  taking  two  grains  twice  a  day. 
To  prevent  any  irritating  effect  upon  the  alimentary  canal,  Eustace  Smith 
advises  the  addition  of  a  grain  of  carbonate  of  potassium  or  a  few  grains  of 
prepared  chalk  to  each  dose.  If,  in  spite  of  this  addition,  derangement  of  the 
stomach  and  bowels  be  excited,  it  will  be  better  to  have  recourse  to  inunction. 

Calomel  is  also  extensively  used,  and  is  the  form  preferred  by  Jacobi. 
It  is  sometimes  effectual  in  calming  irritability  of  the  stomach  when  excited 
by  other  forms  of  mercury  or  when  it  exists  from  independent  causes.  It 
may  be  given  in  doses  of  one-twentieth  to  one-sixth  of  a  grain  three  times 
a  day.  Its  use  is  sometimes  attended  with  diarrhcea,  but  it  can  ordinarily 
be  given  for  months  at  a  time.  If  diarrhcea  should  be  excited  without  fault 
in  the  alimentation,  one-twentieth  to  one-twelfth  of  a  grain  of  Dover's 
powder  might  be  added  to  each  dose;  but  ordinarily  the  addition  of  an 
opiate  is  to  be  avoided.  The  bichloride  of  mercury  in  solution  is  an  ex- 
tremely convenient  form  for  administration.  Keyes '  recommends  a  solu- 
tion of  half  a  grain  in  six  ounces  of  water.  Each  teaspoonful  contains  one- 
ninety-sixth  of  a  grain.  This  solution  has  absolutely  no  taste,  and  the 
child  will  believe  it  to  be  water.  It  may  be  given  with  milk,  when  its 
presence  will  be  unsuspected.  Of  this  solution  a  teaspoonful  should  be 
given  every  three  or  four  hours  for  pi'olonged  treatment,  the  interval  being 
shorter  when  it  is  desired  to  produce  a  rapid  result. 

Parrot  believed  the  liquor  of  Van  Swieten  to  be  the  only  preparation 
that  can  be  properly  administered  to  infants. 

One  of  the  most  satisfactory  methods  of  treatment  is  inunction  by 
means  of  mercurial  ointment  diluted  with  an  equal  quantity  of  petrolatum. 
With  this  ointment  a  piece  of  cloth  large  enough  to  cover  in  great  measure 
the  child's  abdomen  is  thickly  spread  and  placed  under  the  flannel  bandage. 
It  is  renewed  daily,  and  its  position  may  be  shifted  from  front  to  back  or 
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side  as  often  as  any  sign  of  irritation  appears,  or  regularly  so  as  to  forestall 
any  irritation.  The  movements  of  the  child  serve  to  keep  up  a  slight  fric- 
tion, which  is  suflficient  to  introduce  the  mercurial  into  the  economy.  The 
application  of  the  ointment  by  actually  rubbing  the  skin  Avith  a  ball  of  cot- 
ton or  a  swab  covered  with  the  mercurial  is  sometimes  advised,  but  is  a  less 
satisfactory  method  thau  the  constant  application. 

Baths  of  corrosive  sublimate  solutions  are  occasionally  resorted  to,  but 
are  probably  less  reliable  than  inunction. 

It  is  an  important  question,  and  one  often  asked,  whether  mercury  is 
really  curative  or  whether  it  simply  masks  the  symptoms. 

So  far  as  its  control  over  symptoms  is  concerned,  it  is  most  marked.  It 
is  not  too  much  to  say  that  its  use  often  rescues  infants  from  impending 
death.  If  any  drug  can  be  said  to  be  curative  in  any  disease,  mercury  is 
curative  in  infantile  syphilis.  If  it  is  not  an  antidote  to  the  poison  of 
syphilis  in  all  cases,  it  certainly  comes  very  near  it.  When  we  consider 
the  marked  pathological  changes  which  syphilis  causes  in  the  infantile 
economy,  it  is  not  strange  that  many  cases  should  prove  fatal  in  spite  of  the 
best  treatment.  If  any  drug  of  equal  power  should  be  newly  discovered 
for  any  other  disease,  it  would  be  hailed  as  the  greatest  of  blessings. 

Iodide  of  potassium  has  the  same  uses  as  in  adults, — that  is,  it  is  of 
special  value  when  the  bones  or  the  nervous  system  are  the  special  objects 
of  attack.  There  is  a  tendency  on  the  part  of  those  who  see  but  few  cases 
of  congenital  syphilis  to  feel  that  iodide  of  potassium  is  a  milder  drug, 
that  less  risk  is  run  in  medication  by  its  use  than  by  the  use  of  mercury, 
and  that  the  iodides  are  only  less  valuable  than  mercurials.  But  mercury 
is  so  well  borne,  and  its  good  effects  are  so  marked,  that  no  fear  should 
be  felt  in  giving  it  in  proper  doses.  Mercury  should  be  regarded  as  the 
important  curative  drug,  and  the  iodides  as  most  important  adjuncts,  in 
infantile  syphilis.  In  the  later  manifestations  the  role  of  the  iodides  is 
more  important.  Though  the  iodides  should  be  given  in  moderate  doses  at 
first,  they  may  be  given  in  very  considerable  doses  in  quite  young  children. 
Dr.  L.  Emmett  Holt  reports  a  case  of  great  enlargement  of  the  liver  aud 
spleen  in  which  the  child,  twenty-one  months  old,  took  thirty  grains  of 
iodide  of  potassium  daily  for  a  long  period,  with  great  advantage.  Dr. 
Holt  states  that  after  three  years  of  age  children  will  bear  almost  as  much 
as  adults,  and  at  all  ages  tolerate  it  exceedingly  well,  provided  only  it  be 
given  well  diluted,  preferably  in  milk.^ 

The  iodides  may  be  joined  with  a  mercurial,  as  in  the  mixed  treatment 
of  adults.  The  iodide  should  always  be  given  in  solution  in  water  or  in 
milk,  and  the  mercurial  may  be  administered  by  inunction  at  the  same  time; 
or  the  two  may  be  combined  in  one  prescription,  like  the  following  from 
Bumstead  and  Taylor  :  ^ 


'  Arch,  of  Pediatrics,  1888,  vol.  v.  p.  45. 
'  Jj'ifth  edition,  p.  835. 
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B   Hydrarg.  biniod.,  gr.  i ;         06 

Potass,  iodid.,  ^iv;  15 

Syr.  sarsap.  comp., 

AquK,  aa,  g  ii.  60 

M. 

Of  this  mixture  a  child  a  month  old  may  take  five  drops  three  times  a 
day,  increasing  the  dose  by  a  drop  every  five  days. 

The  syrup  of  sarsaparilla  is  very  unpalatable  to  many  children,  and  a 
more  agreeable  syrup  may  be  substituted  for  it,  as  it  is  not  at  all  probable 
that  it  possesses  any  great  virtue  as  an  antisyphilitic. 

Of  the  iodides,  the  potassic  salt  is  the  most  useful.  The  iodide  of 
sodium  ranks  next  to  it.  The  iodide  of  iron  is  often  prescribed.  Its 
virtues  have  been  highly  extolled  by  Monti,  though  he  does  not  advise  its 
use  in  severe  cases.  lu  point  of  fact,  it  is  nearly  if  not  quite  inert  as  an 
antisyphilitic. 

Treatment  ought  to  be  continued  for  several  months  after  the  disappear- 
ance of  all  external  manifestations  of  the  disease. 

A  question  that  often  presents  itself  at  the  very  outset  is  as  to  the 
propriety  of  commencing  treatment  of  a  babe  apparently  healthy,  but  born 
of  syphilitic  parents.  Parrot  would  await  manifestations,  but  would  com- 
mence treatment  in  the  absence  of  external  manifestations  when  there 
existed  obstinate  intestinal  affections  not  due  to  athrepsia.' 

Fournier  gives  more  definite  rules  as  to  treatment  from  birth,  as  follows  : 

(1)  An  infant  born  healthy — in  appearance,  at  least — of  a  syphilitic 
father  need  not  be  treated.  One  knows  that  paternal  heredity  is  much  less 
certain  than  maternal  heredity ;  consequently,  the  infant  has  chances  of 
having  escaped  the  syphilis. 

(2)  A  child  born  healthy — in  appearance,  at  least — of  a  mother  formerly 
syphilitic,  and  who  has  not  shown  any  accidents  of  syijhilis  during  her 
pregnancy,  need  not  be  treated,  since,  if  there  are  chances  of  its  being 
syphilitic,  there  are  also  chances  of  its  not  being  so. 

(3)  A  child  born  healthy — in  appearance,  at  least — of  a  woman  recently 
syphilitic — above  all,  if  she  has  had  venereal  accidents  in  the  course  of  her 
pregnancy — ought  to  be  treated  energetically  from  its  birth,  since  it  is  cer- 
tain, in  spite  of  all  appearances  to  the  contrary,  that  it  is  syjDhilitic,  and 
that  its  latent  syphilis  may  declare  itself  at  any  moment  and  give  rise  to 
grave — even  fatal — accidents.^ 

Local  Treatment. — It  is  essential  to  cure  the  external  manifestations, 
especially  those  in  the  vicinity  of  the  mucous  outlets  which  produce  a  dis- 
charge, as  soon  as  possible,  because  of  the  highly  contagious  character  of 
the  discharge.    Of  the  local  lesions,  the  most  important  is  the  nasal  trouble. 

1  Parrot's  term  for  a  chronic  state  of  malnutrition  in  infants,  attributed  to  faulty  de- 
velopment, characterized  by  progressive  emaciation,  greenish  evacuations,  vomiting,  etc. 

2  Gazette  des  Hopitaux,  No.  150,  1887;  Ann.  de  Derm,  et  de  Syph.,  April  25,  1888, 
p.  247. 
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There  can  be  no  doubt  that  the  destructive  tendencies  of  the  ulceration  are 
aggravated  by  allowing  crusts  to  accumulate  and  block  up  the  nostrils. 
Such  crusts  should  be  softened  by  warm  water  apjjlied  on  cloths,  by  camel's- 
hair  brushes,  or  by  spray,  and  carefully  removed.  The  inside  of  the 
nostril  should  then  be  smeared  with  some  mercurial  preparation,  such  as 
the  white-precipitate  ointment,  or  the  ointment  advised  by  Diday  of  two 
to  four  grains  of  calomel  to  a  drachm  of  lard,  or  even  the  mercurial  oint- 
ment diluted  with  once  or  twice  its  weight  of  unguentum  petrolei. 

Mucous  patches  of  the  lips  may  be  lightly  dusted  with  calomel  or 
smeared  with  an  ointment  which  contains  it.  Mucous  patches  about  the 
anus  and  genitals  cannot  be  better  treated  locally  than  by  dusting  them 
with  calomel  and  covering  them  with  cloths  wet  with  a  dilute  solution  of 
chloride  of  sodium.  It  is  often  advised  to  treat  such  patches  with  nitrate 
of  silver,  but  such  applications  must  be  seldom  necessary.  Local  applica- 
tions are  secondary  to  internal  medication,  but  are  themselves  a  valuable 
means  of  constitutional  treatment  when  the  child  jjresents  any  considerable 
extent  of  raw  surface. 

Ulcerated  spots,  whatever  may  have  been  the  original  lesions,  may  be 
dressed  with  some  form  of  mercurial,  and  usually  do  better  under  such  an 
application  than  under  any  other.  A  general  preference  for  a  dressing  con- 
taining mercury  does  not  imply  that  the  general  rules  that  would  govern 
the  choice  of  dressing  for  other  sores  should  be  disregarded.  In  some  of 
the  syphilitic  ulcerations,  as  in  the  indolent  but  destructive  ulcers  about  the 
nails,  the  local  application  of  mercur'y  is  most  important. 

LATE  MANIFESTATIONS  OF  CONGENITAL  SYPHILIS. 
The  heredito-syphilitic  infant  ceases  usually  to  show  symptoms  of  his 
disease  before  the  end  of  the  second  year.  Apparently,  many  patients 
show  no  further  signs  of  the  disease ;  others  go  on  without  manifestations 
of  the  disease  until  they  arrive  about  the  age  of  puberty,  or  later.  With 
still  others  the  disease  manifests  itself  at  irregular  intervals,  so  that  they 
present  a  history  of  nearly  continuous  trouble  or  of  more  or  less  frequent 
outbreaks.  The  first  two  years,  then,  comprise  the  early  symptoms  of 
hereditary  disease,  those  that  correspond  with  the  secondaries  of  acquired 
syphilis :  the  symptoms  that  come  later  may  be  classed  as  late  hereditary 
disease. 

The  evidences  of  late  hereditaiy  syphilis  may  consist  in  the  evidences 
of  previous  lesions,  in  the  modifications  of  growth  that  take  place  under 
the  influence  of  the  disease,  and  in  lesions  still  active  at  the  time  when  the 
patient  appears  for  advice. 

The  evidences  of  previous  trouble  may  vary  very  greatly,  according  to 
the  age  of  the  patient  and  the  character  and  severity  of  previous  lesions. 

It  is  an  interesting  question  whether  the  later  forms  of  the  disease  ever 
occur  without  the  previous  manifestation  of  the  disease  during  infancy. 
Such  a  question  is  equivalent  to  the  question  whether  acquired  syphilis  in 
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the  adult  ever  shows  its  late  forms  without  any  early  secondary  manifesta- 
tions. It  is  certain  that  late  forms  of  the  disease  exist  in  patients  in  whom 
we  find  no  evidence  of  earlier  trouble,  or,  at  best,  but  very  questionable 
evidence ;  but  it  is  at  least  probable  that  the  disease  never  exists  without 
some  early  characteristic  symptoms,  though  such  symjjtoms  may  be  very 
ill  defined  and  are  perhaps  impossible  to  trace. 

The  late  forms  of  the  hereditary  disease  assume  the  same  protean  aspects 
as  do  the  later  forms  of  the  acquired  disease.  Probably  all  the  forms  of 
acquired  syphilis  may  appear  in  the  hereditary  disease.  The  same  diffi- 
culties of  diagnosis  are  presented  in  late  hereditary  syphilis  as  in  the  more 
familiar  acquired  disease,  and  it  is  amenable  to  the  same  treatment. 

I  have  preferred  to  treat  this  portion  of  the  subject  under  a  separate 
head  because  it  has  recently  been  the  object  of  especial  study  and  valu- 
able additions  have  been  made  to  our  knowledge,  because  there  are  yet 
many  open  questions  connected  with  it  which  are  not  fairly  discussed  under 
the  head  of  infantile  diseases,  and  particularly  because  there  exists  a  great 
tendency  to  refer  the  lesions  of  hereditar}'  syphilis  as  they  show  themselves 
in  childhood  to  scrofula.  The  boundary  lines  between  hereditary  syphilis 
and  scrofula  or  tuberculosis,  and  between  syphilis  and  rickets,  are  not  yet 
definitely  drawn.  To  present  as  accurate  a  picture  of  late  hereditary 
syphilis  as  possible  is  to  assist  in  a  diagnosis  which  is  often  difficult  and 
sometimes  impossible.  Many  of  the  cases  that  present  themselves  can  give 
no  assistance  as  to  their  histoiy.  They  do  not  remember  their  own  infancy, 
and  any  fact  likely  to  reflect  upon  either  parent  has  been  carefully  hidden 
from  them.  So  difficult  is  it  to  fix  absolutely  the  character  of  the  disease 
by  actual  history  that  the  profession  as  a  whole  may  be  said  almost  to 
ignore  the  possibility  of  its  appearance  as  syphilis  in  later  years. 

As  here  used,  the  term  late  hereditary  syphilis  is  intended  to  apply 
simply  to  hereditary  syphilis  as  manifested  in  childhood  and  in  youth, 
as  distinguished  from  its  manifestations  in  infancy.  The  division  of  the 
disease  into  two  periods  gives  rise  to  some  difficulties  in  description,  as 
manifestations  upon  certain  portions  of  the  body  are  common  to  the  two 
periods. 

The  time  at  which  the  later  symptoms  of  hereditary  syphilis  most  com- 
monly show  themselves  is  as  impossible  to  fix  as  the  time  at  which  the 
so-called  tertiary  symptoms  appear  in  the  adult.  In  some  children  the 
symptoms  are  continuous  from  infancy  tli  rough  the  whole  of  their  miser- 
able lives.  In  others  a  very  variable  number  of  years  passes  between  the 
infantile  and  the  later  manifestations.  .ludgiug  from  the  histories  of  cer- 
tain patients  whom  I  have  seen  later  in  life,  an  outbreak  of  some  sort  must 
be  not  uncommon  at  the  age  of  four  or  five  years,  while,  according  to  the 
view  of  Mr.  Hutchinson,  the  age  of  puberty  is  a  very  common  period  for 
tlieir  appearance.  Rabl  gives  a  table  of  the  time  of  the  first  appearance  of 
late  symptoms  in  one  hundred  and  twenty-seven  patients :  twenty-three 
showed  symptoms  before  the  age  of  eight ;  from  eight  to  eleven  years  in- 
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elusive,  the  disease  appeared  in  thirty-seven  ;  thirteen  showed  the  first  signs 
of  the  disease  at  twelve,  the  largest  number  in  any  one  year.' 

It  is  very  certain  that  the  disease  may  follow  its  victim  to  the  close  of 
adult  life,  usually  in  the  form  of  successive  outbreaks  with  intervening 
periods  of  comparative  health.  As  an  example  of  various  outbreaks  at 
intervals  of  years,  a  case  of  Fournier's  can  hardly  be  surpassed.  In  this 
case  it  was  established  that  the  father  had  syphilis  before  the  birth  of  the 
child ;  the  mother  was  also  syphilitic,  as  she  showed  late  lesions  during  the 
patient's  second  year.  At  the  age  of  three  months  the  patient  was  treated 
for  an  eruption  which  Trousseau  considered  syphilitic.  At  five  years  he 
was  affected  with  bony  lesions  of  the  two  elbows.  At  seven  years  he 
suffered  from  grave  ocular  lesions  which  threatened  the  loss  of  sight.  At 
twelve  one  of  his  tibise  was  swollen.  At  fifteen  began  a  new  series  of  acci- 
dents, involving  the  bony  structure  of  the  nose,  with  necrosis  and  afterwards 
breaking  down  of  the  nasal  bones,  and  extensive  ulceration  of  the  palate 
and  pharynx,  which  resulted  in  extensive  loss  of  tissue  and  formation  of 
cicatrices.  Still  later  a  new  ulceration  of  the  upper  lip  and  the  nose 
appeared,  and  at  the  same  time  a  necrosis  of  the  alveolus  of  the  upper  jaw. 
At  the  age  of  twenty-eight  he  was  again  troubled  with  a  gummy  syphilide 
over  the  hyperostosis  of  the  tibia  which  was  primarily  affected  long  years 
before. 

There  are  certain  general  characteristics  which  betray  the  constitutional 
malady  which  has  followed  the  child  from  its  birth,  or  rather  from  its  con- 
ception. Fortunately  for  these  unfortunates,  they  are  not  invariably  present, 
and  perhaps  no  single  one  can  be  looked  upon  as  pathognomonic  of  the 
disease ;  but  when  they  appear  in  conjunction  their  value  is  incontestable. 

Many  of  the  subjects  of  hereditary  syphilis  are  remarkable  for  the 
retardation  of  physical  development.  As  infants  they  grow  slowly  and 
begin  to  walk  late.  Later,  when  growth  is  accomplished,  their  figures 
are  slight,  often  much  below  ordinary  height.  This  failure  to  reach  full 
height  is  often  very  striking.  Young  men  and  women  of  eighteen  or 
nineteen  fail  to  reach  five  feet  in  height. 

Certain  curious  characteristics  mark  this  lack  of  development.  In  the 
boy  the  testicles  remain  at  fourteen  or  fifteen  like  those  of  a  boy  of  tea. 
The  beard  consists  of  a  few  downy  hairs ;  the  hair  fails  to  appear  about  the 
genitals.  In  the  girl  the  breasts  fail  to  develop,  the  genital  and  axillary 
hairs  are  slow  to  appear,  and  menstruation  is  delayed  until  eighteen  or 
nineteen  or  later.  The  mental  development  is  correspondingly  slow.  So 
these  patients  always  give  the  impression  of  being  five  or  six  years  younger 
than  they  really  are.  This  arrest  of  development  Fournier  characterizes  as 
Infantilism. 

The  cranial  and  nasal  deformities  are  in  extreme  cases  very  striking. 
The  cranial  deformity  may  assume  one  of  several  types,  or  the  different 

'  Ueber  Lues  congenita  tarda,  von  Dr.  J.  Rabl,  Leipzig  und  Wien,  1887. 
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alterations  may  be  combined.  The  forehead  is  most  frequently  the  seat  of 
morbid  changes,  and,  in  the  first  place,  ma}^  be  much  more  prominent  than 
normal.  In  place  of  describing  a  curve  from  the  eyebrows  to  the  roots  of 
the  hail-,  it  rises  almost  straight  to  an  exaggerated  height,  giving  a  majestic 
appearance  to  an  individual  whose  growth  is  perhaps  otherwise  iimnature. 
Upon  this  prominent  forehead,  as  an  additional  peculiarity,  or  on  a  fore- 
head of  ordinary  size,  a  prominence  may  present  itself  on  the  two  sides  of 
the  median  line.  This  prominence  is  situated  at  the  central  portion  of  each 
frontal  bone,  equidistant  from  the  median  line,  and  usually  equally  de- 
veloped on  each  side.  These  prominences  occur  at  the  situation  of  the 
frontal  eminence,  and  are  but  an  abnormal  development  of  a  natural  con- 
figuration. In  extreme  cases  they  are  very  prominent,  and  give  to  the  head 
a  square  appearance  which  is  very  striking.  Another  peculiarity,  whicli 
differs  markedly  from  the  exaggerated  frontal  eminences  and  which  is  mucli 
less  frequent,  is  an  appearance  which  has  been  compared  to  the  keel  of  a 
ship.  Here  the  forehead  presents  a  prominence  upon  the  median  line,  fol- 
lowing the  course  of  the  medio-frontal  suture.  In  comparison  Avith  this 
prominence  the  lateral  portions  of  the  frontal  bone  appear  flattened,  and  in 
some  cases  they  are  actually  flattened,  thus  giving  a  shape  which  suggests 
that  of  a  boat's  keel. 

Deformities  of  other  parts  of  the  skull  are  less  observable,  and  may 
require  the  assistance  of  the  sense  of  touch  for  their  recognition.  Similar 
protuberances  to  those  described  upon  the  frontal  bones  occur  on  the  pari- 
etals.  Like  those  on  the  frontal,  they  are  slight  elevations,  circular  in 
contour,  convex,  and  in  consequence  more  prominent  in  the  centre,  of  bony 
hardness,  and  not  involving  the  skin.  They  give  to  the  head  the  appear- 
ance of  increased  breadth.  With  them  is  sometimes  joined  a  sensible  de- 
pression of  the  skull  at  the  sagittal  suture,  the  junction  of  the  two  parietals. 
This  is  the  deformity  which  Parrot  has  designated  as  the  natiform  skull, 
from  a  suggestion  of  the  shape  of  the  nates.  The  representations  of  the 
skull  in  Parrot's  illustrations  make  the  propriety  of  this  comparison  much 
more  evident  than  does  any  living  specimen  I  have  ever  seen. 

In  addition  there  may  be  marked  asymmetry  of  the  skull,  and  sometimes 
the  child  is  hydrocephalic.  The  deformity  from  the  latter  condition  is  not 
common  as  a  result  of  syphilis,  as  hydrocephalus  as  a  consequence  of  syphilis 
is  apparently  not  very  frequent,  and  the  large  majority  of  infants  so  afilicted 
die  before  reaching  childhood. 

The  nasal  deformity  is  among  the  best-recognized  and  most  character- 
istic of  the  results  of  syphilis.  It  consists  of  a  breaking  down  of  the  nose 
consequent  upon  the  destruction  of  its  bony  and  cartilaginous  framework. 
The  contour  varies  according  to  the  character  of  the  destruction  of  the 
framework.  When  the  bones  are  chiefly  destroyed,  the  nose  falls  in  at  its 
origin,  and  as  it  becomes  flattened  pulls  upon  the  cartilaginous  portion  in 
such  a  way  as  to  produce  an  exaggerated  deformity  of  the  character  described 
as  retrousse.     When  the  cartilages  present  the  greater  loss  of  substance,  the 
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extremity  of  the  aose  sinks  down  and  may  partially  retreat  within  the 
upper  and  bony  portion. 

Other  deformities,  less  marked  in  character,  are  much  more  common. 
Chief  among  them  is  an  exaggerated  flat  nose,  such  as  would  be  produced 
by  the  pressure  of  the  flat  of  the  thumb  upon  the  root  of  the  nose  on  a 
wax  statue,  which  would  cause  not  merely  a  depression  but  also  a  widening, 
or  the  flattening  may  be  more  such  as  would  be  produced  by  the  pressure 
of  the  thumb  on  the  apex.  The  actual  destruction  of  the  nasal  frame- 
work which  causes  the  characteristic  deformity  is  always  the  result  of  posi- 
tive disease.  The  slighter  deformities,  which  are  apparent  enough  and  still 
differ  little  from  peculiarities  in  persons  not  syphilitic,  can  seldom  be  traced 
to  any  actual  outbreak  of  disease,  but  are  rather  congenital  malformations, 
perhaps  a  part  of  that  general  iucomj^lete  development  which  has  been 
mentioned,  and  which  is  frequently  seen  in  infants  of  a  few  months  who 
are  undoubtedly  syphilitic. 

Congenital  syphilis  leaves  its  mark  also  upon  other  portions  of  the 
skeleton  than  the  skull,  by  changes  that  resemble  somewhat  the  tuberosities 
formed  upon  the  skull  and  may  be  described  clinically  as  swellings  of  the 
bones.  A  segment  of  the  bone  is  larger  than  natural,  the  hypertrophy 
essentially  modifying  the  configuration.  These  swellings  occur  upon  the 
long  bones  upon  either  the  diaphyses  or  the  epiphj^ses.  They  are  common 
upon  the  upper  extremity  of  the  tibia,  upon  the  head  of  the  radius  and  of 
the  ulna,  at  the  malleoli,  and  at  the  lower  end  of  the  humerus.  Swellings 
of  the  same  sort  affect  the  shaft  of  the  same  bones,  and  also  the  clavicle, 
but  the  bone  most  often  and  most  characteristically  affected  is  the  tibia. 
The  bones  of  the  hand  are  subject  to  the  same  forms  of  disease.  When 
the  tibia  is  attacked,  there  is  a  marked  increase  in  size  of  a  portion  of  the 
shaft,  most  likely  its  middle  third  ;  this  enlargement  is  chiefly  in  the 
anterior  jJortion,  often  more  or  less  irregular,  and  the  sharp  anterior  edge 
is  transformed  into  a  flat  surface.  In  consequence  of  the  prominent  swell- 
ing on  the  anterior  portion,  the  bone  has  the  appearance  of  a  curvature  like 
the  curve  of  a  sabre  :  in  reality  there  is  no  curvature,  the  bowed  appearanci 
being  confined  to  tlie  anterior  part.  This  deformity  may  exist  in  both  tibise 
or  may  be  confined  to  one. 

Genuine  curvatures  of  bones  may  apparently  take  place  under  the 
influence  of  syphilis. 

Teeth. — The  teeth  present  modifications,  as  might  be  expected,  as  the 
time  during  which  syphilis  is  most  marked  in  the  infant  is  an  important 
period  in  dental  development.  The  primary  set  are  sometimes  late  in 
appearing,  frail,  and  easily  destroyed,  but  they  possess  no  peculiarity  that 
can  be  relied  upon  for  diagnosis.  Nothing  can  be  further  from  the  truth 
than  to  regard  a  deformed  or  irregular  set  of  primary  teeth  as  an  evidence 
of  syphilis.  The  only  alterations  that  are  claimed  as  pathognomonic  occur 
in  the  two  superior  middle  incisors  of  the  permanent  set.  The  alteration 
in  these  teeth  was  first  described  by  Mr.  Hutchinson,  and  they  are  at  present 
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very  properly  known  as  Hutchinsonian  teeth.  These  teeth  are  dwarfed : 
they  are  at  once  too  small  and  too  narrow.  They  are  also  sometimes  called 
"  peg-shaped  ;"  thongh  that  name  is  hardly  descriptive.  The  lines  of  their 
sides  if  continued  would  meet  in  a  point,  whereas  a  healthy  incisor  is  as 
broad  at  the  cutting  border  as  at  the  root,  or  even  broader.  The  cutting 
edge  presents  a  notch  Math  concavity  downward.  At  the  bottom  of  the  notch 
the  enamel  is  wanting  and  the  dentine  is  bare.  This  deformity  of  the 
incisors  does  not  occur  in  every  case  of  hereditary  syphilis.  It  may  exist 
in  but  one  of  the  incisors  while  the  other  is  perfect.  Their  presence  is  due, 
according  to  Hutchinson,  to  local  trouble  in  the  gums  during  the  first  weeks 
of  life, — that  is,  to  a  stomatitis  complicated  with  an  alveolar  periostitis, 
— their  presence  or  absence  being  determined  by  the  existence  or  non-exist- 
ence of  gingivitis.  If  the  infant  escapes  stomatitis,  the  teeth  will  not  be 
damaged.  Fournier  explains  their  presence  as  a  defect  of  development 
impressed  upon  a  tooth  yet  contained  in  the  alveolus. 

These  teeth  when  they  first  pierce  the  gum  do  not  always  show  the 
notch.  They  may  have  instead  a  projecting  lobe  or  a  thin  edge  deprived 
of  enamel,  the  shape  of  the  notch  being  indicated  by  a  crescentic  line  at 
the  lower  edge  of  the  enamel.  This  lobe  is  soon  worn  away,  leaving  the 
teeth  with  their  characteristic  concavity.  The  teeth  of  syphilitics  are  usu- 
ally soft,  so  that  they  wear  away  easily,  and  the  notch  may  be  effaced  at  a 
comparatively  early  age.  As  a  clinical  fact,  these  dental  peculiarities  are 
commonly  associated  with  interstitial  keratitis. 

Other  deformities  of  the  teeth  are  very  common  in  hereditary  syphilis, 
but  their  exact  value  as  diagnostic  signs  is  not  clearly  establislied.  Some- 
times cei'tain  teeth  are  remarkably  undeveloped  in  size. 

Dental  erosions  have  attracted  a  great  deal  of  attention  of  late,  particu- 
larly in  France.  These  consist  of  transverse  lines  in  the  enamel,  some- 
times one  or  more  in  the  same  tooth.  They  exist  not  merely  in  front,  but 
surround  the  whole  tooth,  while  a  section  shows  that  all  parts  of  the  tooth 
partake  of  the  imperfect  development.  These  erosions  occur  in  other  chil- 
dren than  syphilitics,  and  even  in  animals,  but  Fournier  believes  them  to.  be 
so  common  in  syphilitics  that  their  presence  should  awaken  suspicion. 

Mr.  Coleman,  the  dental  surgeon  M'ho  examined  the  cases  which  Hutch- 
inson reported  in  his  first  paper  on  the  subject,  drew  attention  to  another 
peculiarity  which  seems  to  be  quite  common.  In  nearly  every  one  of  Mr. 
Hutchinson's  cases  there  was  a  deficiency  in  the  superior  alveolar  arch  at 
the  anterior  portion,  so  great  in  some  patients  that  the  upper  and  lower 
incisors  were  decidedly  separated  when  the  jaws  were  closed. 

Eye. — There  is  in  heredito-syphilitics  a  remarkable  liability  to  a  pecu- 
liar inflammation  of  the  cornea.  It  falls  little  short  of  being  pathogno- 
monic of  inlierited  syphilis,  but  must  be  carefully  diagnosed.  It  usually 
begins  as  a  cloudiness  of  the  substance  of  the  cornea,  with  ciliary  conges- 
tion and  irritability.  The  clouds  increase  and  coalesce  until  the  whole 
cornea  looks  like  ground  glass.     It  begins  without  pain  or  general  reaction, 
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and  without  special  congestion  of  the  conjunctrva.  The  affection  begins  in 
one  eye,  but  usually  attacks  the  other  also.  Mr.  Hutchinson  says  that  it  is 
always  in  the  end  symmetrical,  although  in  rare  cases  the  interval  between 
the  attacks  in  the  two  eyes  may  extend  to  several  years.  At  its  height 
interstitial  keratitis  may  temporarily,  for  a  few  weeks,  almost  entirely  abolish 
sight,  but  it  usually  resolves  and  after  a  long  time  disappears  without  leaving 
a  trace  behind.  Such  a  fortunate  result  is  not  by  any  means  universal, 
however.  Opacities  are  often  left  behind,  sometimes  sufficient  to  form  a 
positive  hinderance  to  vision,  at  other  times  discoverable  only  by  a  special 
examination  with  oblique  illumination.  The  duration  of  the  disease  is  very 
variable.  The  period  of  actual  blindness  may  last  from  two  months,  as  a 
minimum,  to  eight  or  nine  months,  as  a  maximum.  The  total  duration  of 
the  disease  varies  from  six  to  eighteen  months. 

Complications  may  arise  in  the  shape  of  iritis,  not  always  easy  to  recog- 
nize at  its  inception  when  the  pupil  is  opaque,  and  deeper  troubles, — cho- 
roiditis, retinitis,  etc.  The  disease  occasionally  relapses  after  advancing  well 
towards  recovery. 

Interstitial  keratitis  occurs  most  frequently  in  female  subjects,  and  is 
most  common  between  the  ages  of  ten  and  fifteen,  but  also  occurs  much 
earlier.  Fouruier  reports  a  case  from  Dr.  Parinaud  in  which  an  infant  was 
born  with  the  trouble.  Dr.  A.  Trousseau,  out  of  forty  cases  of  interstitial 
keratitis,  in  which  the  ages  varied  from  three  to  twenty-five,  found  the 
greatest  liability  between  the  ages  of  seven  and  eleven.^ 

Iritis  occurs  as  a  symptom  of  late  hereditary  syjjhilis.  It  presents 
usually  the  following  symptoms,  which  differ  little  from  those  that  charac- 
terize inflammation  of  the  iris  as  it  sometimes  occurs  among  syphihtic 
infants.  There  is  usually  but  moderate  injection.  It  is  indolent  in  charac- 
ter, there  is  little  pain  and  but  slight  lachrymation  and  photoj)hobia,  but  at 
the  same  time  there  is  an  abundant  exudation.^ 

The  deeper  structures  of  the  eye  are  not  exempt  from  syphilitic  mani- 
festations. 

Fournier  suggests  that  possibly  we  may  find  in  the  future  that  certain 
other  affections  of  the  eye  may  be  included  among  the  results  of  hereditary 
syphilis.  Among  such  cases  he  mentions  zonular  cataract,  amaurosis  from 
atrophy  of  the  optic  nerves,  etc. 

Ear. — Troubles  with  hearing  are  not  as  frequent  in  late  hereditary 
syphilis  as  are  the  diseases  of  the  eye,  but  Fournier  noted  them  forty  times 
in  a  series  of  two  hundred  and  twelve  cases. 

As  a  secondary  phenomenon  auditory  troubles  are  exceedingly  frequent 
with  diseases  of  the  pharynx  of  syphilitic  and  of  non-syphilitic  origin. 
The  frequency  of  diseases  of  the  pharynx  in  congenital  syphilis  would  nat- 
urally result  in  a  frequent  involvement  of  the  ear,  but  these  cases  present 

1  Annales  de  Derm,  et  de  Syph.,  July  25,  1887,  p.  442. 

2  Girard-Teulon,  Bulletins  dela  Societe  de  Chirurgie,  November  22,  1871. 
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nothing  unusual  in  symptoms  or  anatomical  lesions.  But  there  are  direct 
effects  of  syphilis  upon  the  ear  of  a  very  different  order.  Otitis  media 
purulenta  occurs  in  syphilitic  infants  with  some  frequency,  and  persists  into 
childhood ;  but  the  most  remarkable  manifestation  of  the  disease  in  child- 
hood and  adolescence  consists  in  a  deafness  which  establishes  itself  without 
lesions  capable  of  explaining  it,  which  quickly  attains  a  high  degree  of  in- 
tensity, is  usually  rebellious  to  all  treatment,  and  persists  indefinitely.  This 
deafness  is  usually  bilateral,  either  attacking  both  ears  simultaneously  or 
with  an  interval,  sometimes  quite  long,  between  the  attacks.  It  comes  on 
quickly,  without  apparent  cause,  without  fever  or  any  general  or  local  reac- 
tion, and  without  pain  or  discharge  from  the  ear.  The  deafness  is  usually 
absolute,  and  is  often  accompanied  by  subjective  noises.  The  same  symp- 
tom occasionally  occurs  in  acquired  syphilis,  usually  towards  the  latter  part 
of  the  secondary  stage.  Mr.  Hinton,  of  Guy's  Hospital,  calculated  that 
one  in  twenty  of  his  patients  suffered  from  it,  and  that  it  was  by  far  the 
most  frequent  cause  of  non-congenital  deaf-mutism,  and  Sir  W.  Dalby  places 
it  next  to  scarlet  fever  as  a  cause  of  deaf-mutism.  It  is  less  frequent  in  the 
experience  of  other  aural  surgeons.  The  pathological  process  which  deter- 
mines this  deafness  is  not  yet  determined. 

Mouth,  JVose,  and  Pharynx. — Dr.  John  N.  Mackenzie,  of  Baltimore, 
has  studied  with  great  care  the  ravages  of  syphilis  in  the  mouth,  nose,  and 
pharynx,  and  has  summarized  his  work  in  a  series  of  propositions  which 
are  given,  slightly  abbreviated,  below  ■} 

"1.  That  deep  ulceration  may  invade  the  palate,  pharynx,  and  naso- 
pharynx at  any  period  of  life  from  the  first  week  up  to  the  age  of  puberty. 
Of  thirty  cases  analyzed  with  reference  to  the  period  of  invasion,  fourteen 
occurred  within  the  first  year.  2.  When  the  eruption  of  inherited  syphilis 
is  apparently  delayed  until  the  latter  period,  that  lesions  of  the  palate  and 
pharynx  are  found  with  a  peculiar  constancy,  and  often  first  attract 
attention  to  the  existence  of  a  diathesis  of  which  they  are  the  sole  patho- 
logical expression.  3.  That  females  are  attacked  more  frequently  than 
males.  Thus,  out  of  sixty-nine  cases  of  pharyngeal  ulceration,  forty-one 
occurred  in  the  former  sex.  4.  That  ulceration  may  occur  in  any  situation, 
but  its  most  frequent  seat  is  tlie  palate.  5.  That  when  situated  at  the 
posterior  portion  of  the  hard  palate  the  tendency  is  to  involve  the  soft  palate 
and  velum,  and  thence  to  invade  the  naso-pharynx  and  nose ;  while  situated 
more  anteriorly  it  seeks  a  more  direct  pathway  to  the  latter,  which  is  estab- 
lished by  perforation  of  the  bone.  6.  That  the  next  most  common  seats 
of  ulceration,  in  order  of  frequency,  are  the  fauces,  naso-pharynx,  posterior 
pharyngeal  wall,  nasal  fossa  and  septum,  tongue,  and  gums.  7.  That  ulcera- 
tion, especially  that  of  the  palate,  shows  a  disposition  to  centrality  of  posi- 
tion, together  with  a  special  tendency  to  caries  and  necrosis  of  the  bone. 


^  Congenital  Syphilis  of  the  Throat :  based  on  the  Study  of  One  Hundred  and  Fifty 
Cases,  American  Journal  of  the  Medical  Sciences,  N.  S.,  clx.  321. 
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8.  That  the  tendency  to  necrosis  exists  at  all  periods  of  life,  but  especially 
in  early  youth,  when  it  is  more  destructive  and  less  amenable  to  treatment. 

9.  That  while  deep  pharyngeal  ulceration  generally  precedes  or  coexists 
with  similar  affections  of  the  larynx,  the  latter  occurs  too  without  evidence 
of  pre-existing  pharyngeal  lesions.  10.  That  laryngeal  ulcei'ation  does  not 
commonly  follow  the  pharyngeal  destruction  of  so-called  latent  syphilis  ; 
those  palato-pharyngeal  ulcerations  found  in  tardy  congenital  syphilis  tend 
rather  to  involve  the  nasal  pharynx  and  nose.  11.  That  simultaneous  or 
consecutive  ulceration  of  the  palate,  pharynx,  and  nose  seems  to  be  charac- 
teristic of  syphilis,  or  at  least  occurs  more  frequently  in  this  than  in  any 
other  disease." 

Bones. — Among  active  manifestations  in  late  hereditary  syphilis  disease 
of  the  bones  is  very  common.  It  occurred  eighty-two  times  in  Fournier's 
two  hundred  and  twelve  cases.  These  lesions  may  show  themselves  at  any 
time  from  earliest  childhood  to  adult  age,  but  are  unusual  before  the  age  of 
five  years.  Fouruier  describes  them  under  three  forms, — osteo-periostitis, 
gummy  osteo-periostitis,  and  gummy  osteo-m3'elitis. 

The  osteo-periostitis  of  the  heredito-syphilitic  differs  in  nothing  in  gross 
characteristics  from  the  same  lesion  of  non-specific  origin,  but  it  possesses 
many  traits  which  give  it  a  character  of  its  own,  if  they  do  not  fully  differ- 
entiate it.  It  has  a  special  predilection  for  the  long  bones,  and  most  fre- 
quently of  all  attacks  the  tibia.  Next  in  frequency  come  the  ulna,  the 
radius,  and  the  humerus.  It  is  usually,  or  at  least  very  often,  multiple, 
attacking  more  than  one  bone,  and  when  multiple  is  usually  symmetrical, — 
i.e.,  when  it  attacks  one  tibia  it  is  exceedingly  probable  that  it  will  attack 
the  other  tibia  also.  The  periostitis  is  often  accompanied  by  the  deposit  of 
bone,  which  produces  considerable  hyperostoses  and  consequent  change  in 
the  form  of  the  affected  bone.  The  osteocopic  pains  with  nocturnal  exaces- 
bations  which  are  familiar  in  acquired  syphilis  are  repeated  in  hereditary. 
Fouruier  says  the  pain  often  precedes  the  appearance  of  periosteal  swelling. 

Joints. — It  is  not  possible  at  the  present  moment  to  write  a  proper 
description  of  the  effects  of  late  congenital  syphilis  upon  the  joints.  At 
the  same  time  it  is  quite  evident  that  the  diathesis  is  at  the  bottom  of  many 
of  these  affections,  particularly  those  of  the  knee.  It  must  be  said,  how- 
ever, that  in  a  large  number  of  cases  in  which  the  joint  appears  at  first 
sight  to  be  seriously  involved  the  trouble  is  really  situated  in  the  epiphyses 
of  the  articulating  bones  instead  of  in  the  joint-structures  proper.  Simple 
pain  in  the  knee  has  occurred,  in  cases  under  my  own  observation,  without 
swelling,  effusion,  or  tenderness.     Fournier  describes  similar  cases. 

Dr.  Clutton  has  described  a  form  of  hydrarthrosis  of  the  knee^  which  he 
has  observed  eleven  times  in  childi'en  from  eight  to  fifteen.  In  these  cases 
the  effusion  was  entirely  independent  of  all  bony  affection ;  it  affected  the 

'  Symmetrical  Synovitis  of  the  Knee  in  Hereditary  Syphilis,  Lancet,  February  27, 
1886,  p.  391. 
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two  knees  alike,  though  in  some  cases  there  was  an  interval  of  some  months 
before  the  second  knee  showed  signs  of  synovitis ;  it  was  insidious  in  its 
beginning  and  evolved  itself  in  a  chronic  manner ;  it  was  more  amenable  to 
antisyphilitic  than  to  other  treatment.  The  bones  in  the  vicinity  were  not 
enlarged.  The  children  in  whom  it  occurred  presented  undoubted  signs  of 
hereditary  syphilis,  but  no  other  joints  were  affected.  Hydrarthrosis  as  an 
accompaniment  of  bony  lesions  in  the  immediate  vicinity  is  not  infrequent. 

Pseudo-white-swellings  are  also  described,  which  really  are  due  to 
massive  hyperostoses  of  the  epiphyses  and  a  slight  thickening  of  the  peri- 
articular tissues,  and  except  in  gross  appearance  have  up  relationship  with 
the  articular  affection  which  they  simulate.  These  pseudo-white-swellings 
occur  in  the  knee,  elbow,  and  tibio-tarsal  joint. 

Deformities  also  occur  at  the  joints,  due  usually  to  osteophytic  growths 
at  the  epiphysis.  Such  growths  may  constitute  obstacles  to  motion,  and  may 
even  give  rise  to  ankylosis  or  to  secondary  changes  within  the  joints,  as 
well  as  to  muscular  atrophies  or  even  an  arrest  of  development  in  the  affected 
limb. 

Kidneys. — The  existence  of  disease  in  the  kidnej's  of  syphilitic  infants 
is  fully  established  by  accurate  observation,  though  our  knowledge  on  the 
subject  is  still  small.  These  same  affections  show  themselves  at  a  more 
advanced  age,  but  our  knowledge  of  their  history  in  the  later  cases  is  no 
more  complete  than  in  infants.  Present  knowledge  on  the  subject  is  stated 
by  Fournier '  in  the  following  propositions,  here  somewhat  abbreviated  : 

1.  Different  forms  of  nephritis  have  been  observed. 

2.  A  common  characteristic  unites  all  these  forms :  it  is  the  chronic 
character  of  the  renal  changes.  All  consist  of  torpid  and  slow  degenera- 
tions, where  the  inflammatory  element  finds  no  place. 

3.  Two  forms  appear  to  be  more  common  than  the  others, — parenchy- 
matous nephritis  and  amyloid  degeneration. 

4.  The  interstitial  form,  with  small  contracted  kidney,  seems  more  rare. 

5.  The  gtmunatous  form,  at  least  that  with  isolated  and  circumscribed 
gummy  nodules,  may  be  considered  exceptional. 

M.  Ernest  Dupre  reports^  a  suggestive  case  observed  in  the  hospital 
Trousseau,  of  a  girl  of  foui'teen  with  interstitial  keratitis  and  periostitis  of 
the  lower  end  of  the  humerus,  which  recovered  under  iodide  of  potassium 
and  mercurial  inunctions.  Her  father  was  an  old  soldier  of  Africa,  and  of 
nine  children  only  two  had  survived  infancy.  This  girl  was  albuminuric 
at  the  time  of  her  admission  to  the  hospital.  During  the  first  week  of  her 
stay  in  the  hospital,  while  she  was  not  under  antisyphilitic  ti'eatment,  the 
slight  albuminuria  had  increased  in  a  notable  proportion.  When  the  iodo- 
mercurial  treatment  was  instituted,  the  albuminuria  diminished  rapidly  and 
in  five  days  disappeared. 


•  Fournier,  p.  357. 

'  La  Friince  Medioale,  March  13,  1888. 
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Diagnosis. — It  too  often  happens  that  information  cannot  be  obtained 
concerning  the  condition  of  the  parents  before  the  birth  of  the  child.  If 
obtainable,  such  information  is,  of  course,  conclusive.  In  its  absence  infor- 
mation in  regard  to  the  family  may  furnish  most  valuable  diagnostic  points. 
A  suspicious  fact  in  the  history  of  father  or  mother  may  sometimes  be 
elicited,  as  the  loss  of  the  palate  or  some  obscure  nervous  disorder.  A  large 
infant  mortality  is  very  suspicions.  Of  course  the  causes  of  death  among 
infants  are  too  many  to  allow  that  fact  alone  to  carry  very  great  weight, 
but  sometimes  the  mere  statement  of  the  deaths  is  almost  enough  to  make  a 
certainty  of  what  would  otherwise  be  mere  suspicion.  For  instance,  a  young 
girl  presented  with  suspicious  lesions.  She  was  the  youngest  of  fifteen 
children :  of  the  first  eight,  five  had  grown  up  well  and  strong  and  three 
had  died  in  childhood  of  ordinary  children's  diseases.  Then  followed  a 
series  of  six  still-births  and  deaths  in  early  infancy,  and,  last  of  all,  the 
patient,  with  symptoms  and  personal  history  pointing  strongly  to  inlierited 
syphilis. 

A  careful  examination  of  the  brothers  and  sisters  will  often  throw  liffht 
upon  the  case.  In  an  heredito-syphilitic  family  the  symptoms  are  seldom 
identical  in  diflferent  children.  If  a  case  presented  for  examination  is 
simply  suspicious,  the  brothers  and  sisters  may  possibly  exhibit  signs  that 
are  more  definite.  The  Hutchinsonian  teeth  are  often  confined  to  a  single 
member  of  the  family,  and  that  generally  the  eldest. 

Examination  of  the  cornea  may  not  always  show  signs  of  a  previous 
keratitis,  but  in  a  large  number  of  cases  a  history  will  be  given  to  the 
effect  that  at  such  a  date  the  patient  suffered  with  his  eyes  and  was  actually 
blind  for  a  series  of  weeks  or  months. 

The  eruptions  of  the  early  stages  of  the  disease  do  not  generally  leave 
cicatrices,  or  at  least  do  not  leave  characteristic  cicatrices.  The  ulcerations 
about  the  mouth,  however,  which  are  so  frequent  that  few  syphilitic  infants 
escape  them,  often  leave  behind  them  delicate  scars,  which  are  of  a  certain 
value  as  diagnostic  marks  during  the  later  years  of  childhood.  These  scars 
are  most  common  and  most  characteristic  at  the  commissures  of  the  lips, 
when  they  are  often  so  delicate  as  to  be  visible  only  on  close  inspection. 
They  are  quite  characteristic  of  syphilis,  but  may,  of  course,  owe  their 
origin  to  any  ulceration  at  that  spot. 

Cases  of  periostitis  in  children  are  suspicious,  especially  if  the  periosteal 
inflammation  is  situated  at  the  lower  end  of  the  humerus  or  on  the  anterior 
border  of  the  tibia.  Cases  in  which  there  is  simultaneous  periostitis  of 
several  bones  are  particularly  suspicious.  If  the  two  tibi*  and  one  or  both 
humeri  are  diseased  at  the  same  time,  syphilis  may  be  assumed  as  prac- 
tically certain. 

Prognosis. — The  prognosis  of  late  congenital  syphilis  is  in  great 
measure  the  same  as  that  of  tertiary  syphilis.  There  is  a  special  tendency 
to  return,  and  we  can  never  pronounce  a  patient  definitely  cured,  although 
many  individuals  go  for  long  periods  without  a  return  of  their  complaint 
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In  any  form,  and  there  is  reason  to  believe  that  certain  heredito-syphilitics 
who  manifest  late  symptoms  are  definitely  cured. 

As  to  the  separate  attacks  the  prognosis  is  very  different.  The  prospect 
of  recovery  from  any  individual  attack  is  always  good.  Of  course  actual 
loss  of  substance  cannot  be  made  good,  whether  that  occurs  in  integument, 
bone,  or  mucous  membrane.  But  if  the  patient  will  submit  to  proper  treat- 
ment, the  progress  of  the  disease  can  usually  be  arrested  and  the  loss  be 
confined  to  the  portion  actually  destroyed  at  the  time'wheu  first  seen. 

Treatment. — I  am  inclined  to  think  that  the  necessity  for  treatment  in 
these  late  cases  is  not  fully  appreciated.  They  need  to  be  treated  in  the 
same  way  and  as  carefully  as  the  acquired  cases,  and  perhaps  even  more 
persistently.  Treatment  is  not  universally  successful,  but  in  many  cases  its 
results  are  brilliant,  and  I  think  I  may  say  the  success  depends  in  great 
measure  upon  the  faithfulness  with  which  it  is  carried  out.  Practically  the 
same  plan  that  is  pursued  in  so-called  tertiary  disease  in  the  adult  is  adapted 
to  these  late  inherited  lesions, — that  is,  a  treatment  into  which  the  iodides 
enter  largely  in  conjunction  with  mercurials.  The  iodides  are  especially 
useful,  either  alone  or  in  combination  with  mercury,  and  in  some  cases  they 
need  to  be  given  in  large  doses. 

Too  often  these  cases  are  regarded  as  scrofulous,  and  are  dosed  ad 
nauseam  with  cod-liver  oil,  a  remedy  which  is  of  great  value  as  an  adjuvant 
to  meet  certain  exigencies,  but  which  falls  far  short  of  the  brilliant  results 
sometimes  achieved  by  the  antisyphilitics.  Sea-air  is  also  prescribed,  but 
its  value  is  not  great.     Tonics  of  all  sorts  are  useful  to  a  limited  degree. 

There  is  every  reason  to  believe  that  very  great  influence  may  be 
exercised  upon  the  growth  of  heredito-syphilitics  by  appropriate  treatment. 
Fournier  speaks  emphatically  upon  that  subject  in  mentioning  the  change 
wrought  in  a  young  girl,  and  its  influence  has  been  nearly  as  marked  in 
cases  of  my  own.  Bone  actuall}'  dead  cannot  be  revivified, — it  must  be  me- 
chanically removed, — but  the  morbid  process  can  be  controlled  and  further 
destruction  prevented.  There  is  reason  to  believe  that  energetic  treatment 
may,  at  least  in  some  cases,  prevent  such  misfortunes  as  the  loss  of  hearing, 
if  it  is  undertaken  sufficiently  early. 


RACHITIS. 

By  THOMAS  BAELOW,  M.D.,  F.R.C.P., 

AND 

JUDSON   S.  BURY,  M.D.,  M.E.C.P. 


This  disease,  which  is  probably  coeval  with  civilization,  was  first  accu- 
rately described  by  Dr.  Glisson,  in  the  middle  of  the  seventeenth  century. 
The  term  rachitis  was  given  by  Glisson  as  the  classical  equivalent  of  the 
common  West-country  name  of  the  disease  rickets,  and  he  also  desired  in 
this  term  to  emphasize  one  of  the  special  manifestations  of  the  disease, — 
viz.,  deformity  of  the  spine  {pfi^yj';,  the  s})ine). 

Definition. — Rickets  is  a  disease  of  infancy,  in  which  there  is  a  vary- 
ing amonut  of  general  impairment  of  nutrition,  but  which  is  mainly  charac- 
terized by  definite  alterations  in  the  growing  skeleton,  the  essential  part  of 
Avhich  consists  of  overgrowth  and  imperfect  organization  of  some  of  the 
developing  elements,  resulting  in  altered  consistence,  temporary  or  perma- 
nent arrest  of  growth,  and  some  deformity  which  tends  towards  spontaneous 
involution. 

Symptomatology. — The  earliest  manifestation  of  rickets  consists  in 
beads  at  the  junction  of  the  ribs  with  the  costal  cartilages.  Collectively 
these  constitute  the  so-called  rickety  rosary.  The  beads  are  generally  less 
marked  in  the  upper  one  or  two  than  in  the  lower  ribs,  being  most  obvious 
about  the  fifth  and  sixth.  Such  beads  may  not  be  very  apparent  unless  the 
child  is  thin,  but  they  can  be  easily  detected  by  touch. 

With  regard  to  the  period  when  these  beads  first  appear,  they  may  very 
often  be  detected  at  three  months,  though  they  are  seldom  massive  at  that 
age ;  but  they  may  be  identified  as  early  as  one  mouth,  and  we  have  found 
them  on  dissection  of  still-born  children. 

In  some  cases  simultaneously  with  the  beads,  in  others  before  and  in 
others  after  the  appearance  of  the  beads,  there  may  be  found  certain  early 
skull-changes,  which  may  now  be  considered.  First  the  free  margins  of  the 
flat  bones  of  the  skull  are  unduly  soft,  and  in  cases  which  have  been  traced 
onwards  for  several  months  from  birth  these  parts  of  the  bones  are  found  to 
be  late  in  ossifying,  and  small  islands  of  bone  remain  for  a  considerable  time 
in  the  membrane  between  the  parietals  and  the  occiput. 
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Child,  the  Subject  of  Rickets,— Head  shows  bossy  frontals.  Thorax  shows 
anterior  convexity  (sternum  and  costal  cartilages),  lateral  grooves,  and  trans- 
verse constriction.    Abdomen  large. 
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But,  besides  these  areas  of  delayed  ossification,  other  changes  may  some- 
times be  found ;  the  occiput  and  the  parietals  may  yield  to  the  pressure  of 
the  finger  like  parchment,  and  round  spots  of  local  thinning  may  be  detected 
on  these  bones  and  even  exceptionally  on  the  frontal.  To  these  spots,  as 
well  as  to  the  general  abnormal  flexibility  and  parchment-like  character 
above  described,  Elsiisser,  who  first  discovered  the  condition,  gave  the  name 
of  craniotabes. 

Such  spots  are  most  frequently  met  with  about  the  third  month ;  they 
may  be  found  up  to  the  eleventh,  but  do  not  appear  after  that  period. 

Slight  beads  on  the  ribs,  with  or  without  craniotabes,  lasting  for  a  few 
months  and  then  subsiding,  may  be  the  only  symjDtom  of  rickets  demon- 
strable on  external  examination.  In  like  manner  craniotabes — in  so  far  as 
it  means  a  flexible  occiput  or  parietal — may  exist  for  a  time  and  then  pass 
away  without  even  beads  appearing  on  the  ribs  or  any  further  sign.  There 
is,  in  fact,  scarcely  any  chronic  disease  which  shows  more  quantitative  varia- 
tions than  rickets,  going  down  to  a  vanishing-point  which  needs  the  greatest 
care  in  order  to  establish  its  existence,  and  having  in  its  mildest  form  a 
duration  perhaps  of  only  a  few  weeks.  But,  assuming  that  the  case  increases 
in  severity  so  as  to  become  recognizable  even  to  the  merest  tyro  in  medicine, 
let  us  now  consider  the  different  changes  in  the  skeleton  so  far  as  they  are 
identifiable  clinically. 

Skull. — Whilst  the  margins  of  the  bones  still  remain  semi-membranous, 
and  the  craniotabetic  spots  are  still  to  be  felt  at  the  postero-lateral  parts  of 
the  skull,  hyperplastic  changes  become  manifest  in  the  forepart.  Symmetri- 
cal low  lenticular  swellings  form  on  the  frontal  and  parietal  bones  in  front 
of  and  behind  the  anterior  fontanel  respectively.  These  masses  of  soft, 
vascular,  bony  growth  shine  through  the  thin  pale  scalp  of  the  infant,  and 
in  some  cases  cause  a  characteristic  pale-bluish-looking  swelling.  There  is 
no  local  heat  or  tenderness  over  these  areas,  but  there  is  probably  some  dis- 
comfort in  the  early  stages,  as  infants  so  affected,  besides  showing  much 
irritability,  sometimes  throw  the  head  about  a  great  deal  and  bore  the  pillow. 
In  aggravated  cases  these  bossy  swellings  increase  in  size,  but  maintain  more 
or  less  symmetry,  and  other  swellings  arise  below  and  around  the  parietal 
eminences,  on  the  upper  part  of  the  occiput,  and  on  the  temporal  regions. 
Band-like  elevations  may  also  be  traced  near  the  sutures.  All  these  new 
superposed  osseous  growths,  if  not  absorbed,  gradually  become  more  or  less 
diifused  and  organized,  and  thus  give  rise  to  the  various  characteristic  forms 
of  the  rickety  skull.  Of  these  there  are  two  principal  shapes  to  be  noticed  : 
the  commonest  shape  presents  a  broad  square  forehead,  with  the  frontal 
eminences  or  the  bone  around  strongly  developed ;  the  crown  is  flattened,  as 
though  it  had  been  subjected  to  pressure  from  above,  but  still  shows  some 
indications  of  the  original  four  bosses,  with  a  broad  median  groove  and  a 
ridge  on  each  side  of  it.  The  parietal  eminences  and  the  occipital  protuber- 
ance are  also  well  marked.  The  above  type  of  skull,  when  carefully  exam- 
ined, is  found  to  be  totally  different  from  that  of  a  hydrocephalic  skull :  an 
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antero-posterior  tracing  of  the  outline  of  this  form  of  skull  is  polygonal, 
whilst  that  of  a  hydrocephalic  skull  is  almost  circular.  The  second  type 
of  rickety  skull  is  one  elongated  fore  and  aft,  or  markedly  dolichocephalic ; 
the  frontal  region,  not  very  broad,  is  prominent  in  the  middle  portion,  the 
top  of  the  skull  is  also  flattened,  and  the  upper  part  of  the  occiput  projects 
considerably.  Other  rickety  heads  show  marked  asymmetr}',  especially  iu 
the  posterior  part,  and  this  is  occasionally  accompanied  by  compensation  iu 
the  forepart,  the  frontal  region  being  prominent  ou  the  same  side  as  the  flat- 
tened parieto-occipital  region,  and  vice  versa.  Other  cases  show  the  whole 
occipital  region  flattened  so  as  to  appear  nearl}'  vertical  on  side  view. 

Whatever  the  shape,  a  rickety  head  is  generally  larger  than  the  head  of 
a  healthy  child  of  the  same  age.  It  may  indeed  be  found  that  the  circum- 
ference of  the  head  of  a  rickety  child  is  greater  than  that  of  its  thorax. 

All  forms  of  rickety  skull  agree  in  late  closure  of  the  anterior  fontanel. 
Instead  of  being  obliterated  by  eighteen  months,  it  may  remain  in  extreme 
cases  still  obvious  till  the  child  is  five  yeare  old. 

The  sutures  (except  the  medio-froutal,  which  may  be  prematurely 
bridged  over  with  osseous  material)  are  generally  delayed  in  their  union, 
and  the  bony  edges  are  thick  and  irregular.  Over  the  scalp  large,  promi- 
nent veins  are  frequently  to  be  seen ;  these  are  often  partly  contained  in 
deep  grooves,  which  may  be  mistaken  for  open  sutures,  especially  in  the 
temporal  region  :  the  grooves  arise  in  connection  with  the  formation  of  the 
deposits  of  vascular  bone  just  described. 

With  respect  to  the  face  generally,  it  often  looks  small  in  contrast  to  the 
massive  frontal  region.  The  bones  of  the  face  most  obviously  affected  by 
the  rickety  change  are  the  maxillse.  As  Fleischmann  has  pointed  out,  the 
alveolar  border  of  the  upper  jaw  tends  to  assume  a  beak-like  shape,  the 
antero-posterior  axis  being  lengthened,  whilst  the  outline  of  the  lower  jaw 
becomes  somewhat  polygonal  and  its  anterior  surface  turned  slightly  in- 
ward. Modifications  of  dentition  vary  according  to  the  period  at  which  the 
active  phase  of  rickets  becomes  manifest.  If  it  be  early,  there  are  three  ways 
in  which  the  modifications  may  occur.  (1)  The  teeth  are  late  in  their  erup- 
tion :  it  is  by  no  means  uncommon  to  find  a  rickety  child  twelve  months  old 
with  only  a  single  tooth.  (2)  The  teeth  are  cut  "  cross," — that  is,  they  appear 
in  wrong  order.     (3)  They  soon  become  carious,  and  are  often  shed  early. 

Chest. — We  pass  now  to  the  changes  in  conformation  of  the  chest.  The 
rickety  rosary  lias  been  already  referred  to.  The  enlargements  which  con- 
stitute the  rickety  beads  vary  in  size  from  a  thickening  which  can  scarcely 
be  felt  externally,  to  a  mass  the  size  of  a  cherry. 

The  anterior  beads  are  generally  symmetrical  on  the  two  sides.  As 
before  stated,  they  may  be  identifiable  even  at  birth,  they  become  distinct  at 
three  months,  and  thenceforward  increase  in  a  typical  case  of  average  severity 
up  to  the  end  of  the  second  year,  after  which  they  generally  recede.  Tliey 
are  rarely  found  in  children  over  five  years  old,  except  in  severe  recrudes- 
cences of  the  disease.     No  vestige  of  them  remains  in  adult  life. 
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-Besides  these  anteiior  swellings,  there  are  also  to  be  found,  in  severe 
cases,  backward  projections  from  the  ribs,  close  to  the  angles ;  they  differ 
irom  the  anterior  beads  in  the  following  respects:  they  are  less  symmetrical; 
they  vary  in  position  on  successive  ribs  ;  sometimes  they  are  present  on  only 
one  side,  or  if  on  both  sides  they  occur  at  varying  distances  from  the  middle 
line  ;  finally,  the  projections  are  angular  rather  than  nodular. 

The  changes  in  the  contour  of  the  thorax,  as  a  Avhole,  are  the  following : 
First,  a  slight  groove  is  to  be  felt,  and  often  to  be  seen,  immediately  anterior 
to  the  row  of  beads  :  more  obvious  is  a  broad,  shallow  depression,  beginning 
outside  the  nipple  on  each  side,  extending  obliquely  from  above  downward 
and  outward,  and  situated  immediately  behind  the  beads.  This  growth  is 
deepest  in  the  upper  and  anterior  part  of  the  axillae,  but  below  stops  short 
of  the  false  ribs.  Second,  there  is  a  transverse  groove  (Harrison's  sulcus) 
extending  from  the  line  of  junction  of  the  body  of  the  sternum  with  the 
ensiform  on  either  side  outward  to  the  posterior  axillary  border.  In  severe 
cases  this  groove  is  deepened  during  each  inspiration.  Third,  there  is 
increased  convexity  of  the  costal  cartilages,  which  with  the  sternum  are 
carried  forward  and  present  a  broad  rounded  front.  The  horizontal  outline 
of  a  typical  rickety  thorax,  as  taken  by  a  crytometer-tracing  through  the 
sterno-xiphoid  articulation,  presents  a  figure  not  unlike  that  of  the  periphery 
of  a  violin ;  the  broadest  portion  being  posterior,  the  narrow,  rounded  por- 
tion being  anterior,  and  the  constriction  corresjjonding  with  the  lateral 
grooves. 

The  pigeon-breasted  chest  is  often  attributed  to  rickets,  but  it  is  doubtful 
whether  this  is  necessary  for  its  production,  although  the  two  may  concur ; 
the  essential  features  of  this  form  of  thorax  are  that  the  outline  of  the 
horizontal  section  approximates  to  the  triangle,  that  the  ribs  from  the  angles 
forward  lose  their  normal  convexity  and  become  straightened,  and  that  the 
sternum  is  carried  forward.  It  is  significant  that  this  form  of  chest  may 
often  be  found  without  any  beads;  that  it  is  very  rare  in  children  under 
twelve  months  old,  except  in  those  who  are  the  subjects  of  atelectasis  and 
congenital  malformation  of  the  heart ;  and  that  it  is  most  commonly  found 
in  children  over  two  years  of  age  who  have  suffered  from  prolonged  whoop- 
ing-cough or  some  other  chronic  respiratory  trouble  interfering  with  the 
entrance  of  air  and  leading  to  collapse. 

Back. — The  back,  in  the  earliest  phase  of  the  disease,  seems  to  yield 
when  the  child  is  placed  in  the  sitting  posture.  The  dorsal  spines  project 
backward,  not  abruptly  as  in  kyphosis  from  caries  of  the  spine,  but  form 
a  gradual  rounded  convexity.  If  the  child  be  laid  on  its  bell}'  and  gentle 
traction  be  made  on  the  legs,  it  is  easy  to  see  that  in  the  early  stages  of  the 
disease  the  excurvation  is  not  a  persistent  one.  The  same  remark  may  be 
made  about  the  early  lateral  curvature  which  is  often  present. 

But  even  before  the  end  of  the  first  year  of  life,  if  a  child  suffering  from 
moderately  severe  rickets  is  often  kept  in  the  sitting  posture,  a  permanent 
deformity  may  ensue,  varying  from  a  gradual  curve  up  to  a  rounded  gib- 


228  RACHITIS. 

bosity  and  accompanied  by  some  degree  of  lateral  modification.  Apart  from 
the  cases  resulting  from  pleurisy,  and  from  infantile  paralysis  affecting  the 
muscles  of  the  back,  the  commonest  cause  of  lateral  curvature  in  young 
children  is  rickets ;  but  at  the  age  of  puberty,  and  even  in  children  of  six 
or  seven  years  of  age,  this  condition  seems  to  arise  independently  of  the 
diathesis  in  question. 

Shoulder-Girdle. — The  changes  in  the  shoulder-girdle  are  marked  only 
in  the  severe  cases.  The  scapula  may  be  found  altered  in  such  a  way  that 
the  anterior  surface  is  more  concave  than  normal,  the  supraspinous  fossa 
being  somewhat  depressed  and  the  inferior  angle  curved  forward.  Thus 
the  iufraspinous  fossa,  instead  of  presenting  the  normal  flatness,  is  found 
somewhat  convex  backward.  The  lower  angle  and  the  axillary  border 
become  slightly  thickened. 

The  clavicle  is  sometimes  thickened  at  its  sternal  end,  and  at  a  varying 
distance — often  near  the  outer  extremity  of  the  attachment  of  the  sterno- 
mastoid — there  is  situated  a  swelling  due  to  green-stick  fracture  and  callus. 
This  swelling  is  often  symmetrical  on  the  two  clavicles. 

The  whole  of  the  pelvic  changes  are  difficult  to  appreciate  during  life, 
though  it  is  easy  to  make  out  the  thickening  of  the  crista  ilii  and  in  some 
cases  the  narrowing  of  the  pubic  arch.  In  a  very  extreme  case  of  late 
rickets  under  the  care  of  one  of  the  writers,  there  was  a  considerable 
amount  of  lumbar  lordosis  and  a  certain  amount  of  what  may  be  called 
"  crumpling"  of  the  ossa  innominata ;  in  other  words,  the  upper  portions 
of  these  bones  were  bent  inward,  with  some  thickening  of  the  crista  ilii, 
the  ischial  tuberosities  were  flattened,  broadened,  and  somewhat  turned  in- 
ward, and  the  intermediate  portions  of  the  ilia  were  unduly  convex  back- 
ward, whilst  the  coccyx  was  quite  horizontal.  The  change  in  shape  of  the 
ilium  was  quite  comjiarable  with  that  of  the  scapula  above  described. 

Limbs. — The  earliest  naked-eye  changes  in  the  upper  limbs  are  observed 
at  the  wrists,  the  lower  ends  of  the  radius  and  ulna  being  larger  than  normal. 
The  enlargement  is  no  doubt  primarily  at  the  junction-area  of  the  shaft 
with  the  epiphysis,  but  the  epiphysis  itself  becomes  too  big.  This  change 
is  seldom  obvious  to  naked-eye  inspection  earlier  than  the  third  month.  It 
is  often  considerable  by  the  tenth  mouth,  but  in  cases  of  average  severity 
rarely  increases  after  the  end  of  the  second  year.  It  may,  however,  be  still 
active  in  very  aggravated  cases  at  the  age  of  four  or  five  years,  and  some 
vestiges  may  remain  as  late  as  puberty. 

To  a  much  less  extent  enlargements  may  be  found  at  the  lower  end  of 
the  humerus,  and  to  a  still  less  extent  at  the  upper  end  of  the  humerus  and 
the  upper  end  of  the  radius  and  ulna.  Changes  in  the  shape  of  the  shafts 
are  not  met  with  in  the  early  stage,  but  they  are  found  in  the  aggravated 
cases  at  a  later  period,  when  they  seem  to  bear  some  relation  to  the  amount 
of  pressure  to  which  the  bones  are  subjected  either  in  crawling  or  in  the 
half-squatting  attitude  often  assumed  by  the  rickety  child.  In  this  attitude 
the  child  sits  with  its  lower  limbs  crossed,  leaning  forward,  part  of  the 


Tibia  with  the  Principal  Lesions 
OF  Rickets. 


Femur  showing  all  the  Principal  Lesions 

or  KiCKETS. 


1,  zone  of  proliferating  cartilage ;  2,  ossifying  zone  (spongioid  bone) ;  3,  cortical  layers,— outer  layers 
(recent)  of  soft,  limeless  bone,  inner  layers  (older)  of  calcified  bone ;  4,  rarefaction  of  medullary  por- 
tion; 5, ossifying  zone  (spongioid  bone);  6,  zone  of  proliferating  cartilage;  7,  diffuse  ossifying  centre 
of  epiphysis;  8,  zone  of  proliferating  cartilage;  9,  ossifying  zone  (loose  spongioid  bone) ;  10,  rarefaction 
of  medullary  portion  ;  11,  cortical  layers,— outer  layers  (recent)  of  soft,  limeless  bone,  inner  layers  (older) 
of  calcified  bone ;  12,  green-stick  fracture,  buttresses  of  soft,  limeless  bone  on  anterior  surface  and  on 
posterior  surface;  13,  rarefaction  of  medullary  portion;  14,  ossifying  zone  (spongioid  bone);  15,  zone 
of  proliferating  cartilage;  16,  diffuse  ossifying  centre  of  epiphysis. 
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weight  of  the  head  and  trunk  being  supported  by  the  outstretched  palms, 
which  are  placed  flat  on  the  bed.  This  attitude  explains  the  undue  con- 
cavity sometimes  present  on  the  whole  inner  aspect  of  the  upper  limb.  But 
the  change  in  shape  is  not  generally  expressed  hj  a  single  curve  in  one 
direction  :  even  in  the  living  body  it  is  easy  to  detect,  in  both  the  arm  and 
the  forearm,  that  the  bones  have  undergone  more  or  less  of  a  spiral  distor- 
tion, the  maximum  changes  being  near  the  extremities. 

In  rare  cases  very  early  complete  fractures  occur,  but  the  writers  hold 
that  these  are  present  only  in  infants  M'hose  rickets  has  started  in  early 
intra-uterine  life.  More  common  than  the  complete  fractures,  and  occurring 
later,  are  the  so-called  "green-stick"  fractures,  in  which  an  abnormal  pro- 
jection, sometimes  uneven,  sometimes  rounded,  but  rarely  splintered,  is 
found  on  some  part  of  the  shaft,  without  any  loss  of  continuity.  The  vio- 
lence giving  rise  to  the  green-stick  fracture  may  in  aggravated  cases  be  so 
slight  in  amount  as  entirely  to  escape  notice. 

Occasionally  slight  thickenings  may  be  detected  near  the  growing  ends 
of  the  metacarpal  bones  and  the  phalanges. 

The  chanojes  in  the  lower  limbs  have  much  in  common  with  those  of  the 
upper,  but  they  are  not  obvious  to  the  naked-eye  inspection  quite  so  soon. 
The  lower  end  of  the  tibia  may  be  considered  the  place  of  election.  lu 
severe  cases  it  never  escapes,  and  in  slight  cases  it  may  be  the  only  bone  of 
the  lower  extremity  which  shows  enlargement.  As  in  the  lower  end  of  the 
radius,  the  rickety  change  consists  in  thickening  at  the  junction-area  and 
enlargement  of  the  whole  epiphysis.  The  upper  end  of  the  tibia  is  the  one 
which  comes  next  in  order  as  to  frequency  of  enlargement,  and  with  it  the 
lower  end  of  the  femur,  but  much  less  often  the  upjier  end  of  the  femur 
and  also  the  two  extremities  of  the  fibula.  The  changes  in  the  shafts  are 
no  doubt  more  marked  in  children  who  have  got  about  either  by  crawling 
or  walking,  but  very  decided  changes  may  be  found  in  infants  who  have 
never  borne  any  weight  on  the  lower  limbs.  The  simplest  and  most  com- 
mon deformity  is  a  slight  concavity  of  the  tibia  on  its  inner  surface, — so 
that  the  two  tibiae  approximate  at  the  knees  and  also  at  the  ankles,  but  are 
separated  from  each  other  between  the  extremities.  If  the  child  is  kept 
horizontal,  no  further  alteration  in  the  axis  of  the  limbs  takes  place.  But 
if  the  rickety  infant  is  carried  in  the  arms  to  any  extent,  and  if  the  disease 
is  actively  progressive,  the  femora  become  arched  forward  and  a  marked 
convexity  forward  is  also  manifest  in  the  lower  third  of  the  tibiae  ;  in  some 
cases,  when  the  child  is  allowed  to  be  on  its  feet,  an  outward  curve  is  added 
to  the  forward  one  in  the  upper  third  of  the  thigh,  and  the  forward  and 
outward  deformity  becomes  still  more  exaggerated  in  the  leg.  Bowing  often 
occurs  to  an  unequal  extent  in  the  two  legs ;  less  common  is  knock-knee, 
and  occasionally  there  is  knock-knee  on  one  side  and  bowing  on  the  other  ; 
still  less  common  is  the  condition  in  which  the  tibia  yields  in  a  backward 
direction  along  the  line  of  junction  of  the  upper  epiphysis. 

Ligaments. — The  ligaments  in  the  neighborhood  of  many  of  the  joints 
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also  suffer ;  owing  to  the  active  changes  in  the  ends  of  the  bones  to  which 
they  are  attached,  their  nutrition  is  damaged,  and  they  subsequently  yield, 
and  thereby  contribute  to  the  looseness  of  certain  joints.  The  commonest 
deformity  of  the  foot  is  talipes  valgus,  from  yielding  of  the  ligamentous 
structures  of  the  foot,  and  this  as  well  as  knock-knee  can  be  temporarily 
overcome  by  simple  traction. 

Mmde,s. — The  muscles  also  in  many  situations  are  demonstrably  thinned 
and  poorly  nourished.  Here  may  be  considered  a  symptom  which  varies 
within  wide  limits  in  different  cases, — viz.,  tenderness  of  the  limbs.  In  the 
slight  cases,  and  even  when  the  disease  is  well  marked,  with  considerable 
deformity,  this  symptom  may  be  wanting,  or  present  for  only  a  short  time 
during  the  active  phase.  The  presence  of  tenderness  probably  explains  in 
part  the  dislike  for  movement  exhibited  by  rickety  children. 

It  seems  to  be  in  the  main  a  bone-tenderness,  and  to  reach  its  maximum 
in  the  epiphysial-j  unction  region,  but  it  is  often  very  ill  defined.  When  it 
occurs  with  very  great  severity  and  is  accompanied  by  powerlessness  of 
limbs,  the  writers  believe  it  is  often  due  to  the  supervention  of  sub-periosteal 
blood  extravasations  (see  article  on  Scurvy).  Along  with  the  tenderness  of 
limbs  ought  to  be  mentioned  the  irritability  which  sometimes  accompanies 
the  acute  phase  of  the  formation  of  cranial  bosses,  and  which  is  possibly 
due  to  the  overgrowth  of  vascular  osteoid  material  and  the  accompanying 
stretching  of  the  pericranium. 

Skin. — The  skin  in  slight  examples  is  very  little  altered,  but  in  the  active 
phase  there  is  generally  excessive  sweating,  most  marked  on  the  head. 
This  is,  indeed,  one  of  the  earliest  accompaniments  of  rickets,  and  may  be 
noteworthy  before  the  beading  becomes  prominent.  It  is  possible  that  the 
head-sweating  bears  some  relation  to  the  hyperplastic  changes  taking  place 
in  the  cranial  bones  at  an  early  stage  of  the  disease. 

With  respect  to  pyrexia,  it  may  be  stated  (1)  that  in  many  cases  it 
appears  to  be  comjjletely  absent,  (2)  that  in  other  cases  it  is  certainly 
absent  over  considerable  periods  whilst  rickets  is  still  progressive,  (3)  that 
intercurrent  catarrhs  may  readily  give  rise  to  pyrexia,  and  (4)  that  during 
the  early  active  phase  of  a  severe  case  it  is  possible  that  some  pyrexia  may 
occur  in  direct  relation  to  the  bone-change.  (For  the  occasional  pyrexia  of 
so-called  acute  rickets,  see  article  on  Scurvy.) 

Ordinary  cases  of  rickets  show  little  or  no  pallor ;  in  long-standing  and 
severe  cases  there  is  not  only  ansemia,  but  also  considerable  pigmentation, 
especially  on  the  extensor  surfaces.  In  regard  to  the  subcutaneous  fat,  it  is 
well  known  that  "  fat  rickets"  is  commoner  than  "  thin  rickets."  A  great 
many  slightly  or  moderately  rickety  children  are,  indeed,  stouter  than 
healthy  children  of  the  same  age.  In  some  prolonged  and  severe  cases, 
no  doubt,  emaciation  supervenes,  but  the  writers  are  of  opinion  that  rickets 
is  rarely  initiated  and  rarely  very  active  during  a  period  when  severe 
wasting  of  the  tissues  of  the  body  from  any  cause  occurs. 

3Iucoiis  Membranes. — In  a  typical  rickety  chest  there  is  no  doubt  a 


Case  of  Late  Rickets  (aged  Eleven  Years). 
—Humeri  thickened  and  rounded,  especially  near 
insertion  of  deltoids ;  lower  epiphyses  of  radii  and 
ulnte  much  enlarged.  Femora  show  the  neck 
nearly  horizontal,  tlie  shafts  convex  forward,  the 
lower  epiphyses  enlarged.  Tibiee  show  large  lower 
epiphyses,  the  shafts  convex  forward  in  lower 
third,  slightly  concave  forward  in  upper  third. 


Case  of  Late  Rickets  (aged  Eleven  Years). 
—Shows  enlargement  of  lower  epiphyses  of  radii 
and  nlnee,  thickening  of  crista  ilii,  and  bulging 
backward  of  ossa  innominata,  lumbar  lordosis, 
enlargement  of  lower  epiphyses  of  tibia  and  fibula, 
slight  anterior  concavity  of  tibia  in  upper  third 
and  convexity  in  lower  third. 
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tract  of  collapse  corresponding  with  the  grooves  and  some  emphysema 
corresponding  with  the  anterior  convexity  (see  section  on  Morbid  Anatomy). 
Moreover,  there  is  proneness  to  bronchial  catarrh,  and  this  is  specially  liable 
to  give  rise  to  collapse  and  broncho-pneumonia ;  but  we  are  not  aware  that 
there  is  anything  specially  belonging  to  rickets  in  these  affections. 

The  alimentary  tract  is  in  like  manner  easily  prone  to  catarrh.  Some 
gastro-intestinal  disturbance  precedes  the  obvious  manifestations  of  rickets 
in  a-  large  number  of  cases,  but  this  is  often  subacute  in  character.  The 
commonest  manifestation  is  the  occurrence  of  foul-smelling  faeces,  white, 
brown,  or  green  in  color,  with  or  without  frothy  mucus.  The  number  of 
daily  evacuations  is  not  necessarily  increased,  and  even  alternating  constipa- 
tion may  be  observed,  or  the  passage  of  hard,  compact  masses  of  undigested 
casein.  The  abdomen  is  often  big  in  the  active  stage  of  rickets.  Several 
factors  contribute  to  this,  of  which  the  most  important  are  the  existence 
of  flatulent  distention  of  the  bowels,  the  flabby  muscular  parietes,  and  the 
contracted  chest,  with  the  consequent  lowering  of  the  abdominal  viscera. 

Liver. — Besides  being  depressed,  the  liver  is  sometimes  distinctly  en- 
larged, with  a  smooth  surface  and  a  rounded  edge.  More  important  is  the 
enlargement  of  the  spleen  which  is  sometimes  present  to  a  moderate  degree. 
In  rare  cases  it  attains  a  great  size,  extends  as  low  as  the  iliac  crest,  and 
crosses  the  middle  line. 

It  is  to  be  noted  (1 )  that  the  severe  cases  are  almost  invariably  associated 
with  anaemia,  which  is  sometimes  profound,  and  of  the  chlorotic  variety. 
The  blood  shows  diminution  of  red  corpuscles,  but  no  marked  increase  of 
leucocytes.  (2)  The  amount  of  rickety  bone-change  may  be  very  slight  indeed. 
(3)  In  the  great  majority  of  cases  of  rickets,  even  when  very  severe,  splenic 
enlargement  is  not  present.  It  appears  to  us,  therefore,  that  the  enlarge- 
ment of  the  spleen  and  the  accompanying  ausemia  are  not  essential  to 
rickets,  but  that  they  belong  to  a  separate  cachexia. 

Urine. — A  complete  and  exhaustive  examination  of  the  urine  in  rickets 
during  the  different  phases  of  the  disease  is  still  a  desideratum.  The  early 
analyses  of  Marchand,  according  to  which  six  times  the  normal  quantity 
of  lime  salts  was  found,  have  not  been  verified  by  later  observers.  Indeed, 
the  differences  in  respect  to  earthy  phosphates  between  the  urine  of  healthy 
and  that  of  rickety  infants  appear  to  be  quite  unimportant.  No  modern 
observer  has  been  able  to  establish  the  existence  of  lactic  acid  in  the  urine 
of  a  rickety  subject. 

Nervous  Disturbances. — Sooner  or  later  marked  nervous  disturb- 
ances occur  in  most  cases  of  severe  and  in  many  cases  of  moderate  rickets. 
Perhaps  the  earliest  and  one  of  the  most  constant  of  these  is  the  undue 
irritability  in  consequence  of  which  rickety  children  persistently  throw  off 
the  bedclothes  during  sleep. 

Laryngismus  stridulus,  though  it  is  not  absolutely  restricted  to  rickety 
children,  and  is  not  present  in  evei-y  case  of  rickets,  is  a  very  common 
complication.    It  may  be  defined  as  a  sudden  arrest  of  respiration,  followed 
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by  a  long-drawn  crowing  sound  due  to  inspiration  through  a  narrowed 
glottis.  The  attacks  are  frequently  only  of  a  few  seconds'  duration,  but 
during  the  period  of  arrested  respiration  there  is  fixation  of  the  diaphragm 
and  of  the  respiratory  muscles,  and  it  is  by  no  means  uncommon  for  the 
thumbs  and  fingers  to  become  tightly  flexed  on  the  palm,  for  a  slight  degree 
of  cyanosis  to  occur,  and  even  for  a  convulsion  to  follow  rapidly.  Attacks 
of  laryngismus  often  occur  on  waking  from  sleep,  on  sudden  movement  or 
fright,  as  M-heu  "  a  child  is  put  out,"  sometimes  in  conuection  with  swallow- 
ing efforts,  and  after  sudden  exposure  to  cold  gusts  of  air. 

Although  in  the  great  majority  of  cases  harmless,  occasionally  laryngis- 
mus is  suddenly  fatal.  Laryngismus  stridulus  was  believed  by  Elsasser  to 
depend  on  craniotabes,  and  the  attacks  he  considered  were  brought  about 
by  repeated  localized  pressure  on  the  brain-substance  through  the  softened 
areas  at  the  back  of  the  skull.  But  it  is  probable  that  the  only  link  is 
that  they  are  each  manifestations  of  rickets,  for,  apart  from  the  fact  that 
the  two  conditions  often  occur  indejjendeutly,  laryngismus  is  more  common 
aftsr  nine  mouths  than  before,  whilst  craniotabes  is  pre-eminently  an  early 
manifestation. 

Convulsions. — It  was  pointed  out  by  Jenner,  and  has  been  abundantly 
demonstrated  by  Gee,  that  the  eclampsia  of  infancy  has  often  a  close  relation 
to  rickets.  It  is  not  the  fits  of  the  first  three  months  of  life,  but  those  of 
the  latter  part  of  the  first  year  and  of  the  second  year,  which  are  so  fre- 
quently associated  with  rickets.  Such  fits,  no  doubt,  arise  at  times  in  con- 
nection with  the  irritation  of  teething,  and  it  is  in  rickety  children  par 
excellence  that  teething  gives  rise  to  irritation.  But  other  kinds  of  periph- 
eral irritation  also  seem  to  determine  the  occurrence  of  fits,  especially  the 
gastro-intestinal  troubles  which  are  so  common  in  rickets. 

Tetany. — Tlie  condition  now  commonly  designated  as  tetany  occurs  in 
adult  life  after  some  of  the  fevers  and  after  parturition,  and  it  also  occurs 
in  childhood  apart  from  rickets,  but  when  present  in  infancy  it  is  almost 
invariably  in  rickety  subjects. 

As  the  manifestations  of  tetany  in  infancy  and  its  relations  to  rickets  are 
often  ignored,  it  seems  to  deserve  a  more  detailed  description  than  was 
necessary  with  the  preceding  nervous  affections.  Tetany  may  be  defined 
as  a  more  or  less  continuous  tonic  spasm  of  certain  groups  of  the  limb-mus- 
cles, lasting  for  varying  periods  and  generally  symmetrical.  A  typical 
case  is  the  following  :  a  rickety  child  aged  twelve  months,  having  had 
recently  several  attacks  of  laryngismus  and  passed  some  more  than  usu- 
ally fetid  stools,  wakes  up  in  the  morning  with  painful  contractions  of  both 
hands. 

The  most  characteristic  contraction  is  that  described  by  Trousseau  as 
simulating  the  accoucheur's  hand.  There  is  slight  flexion  of  the  wrist  and 
spasm  of  the  interossei.  The  thumb  is  applied  with  its  tip  against  the 
middle  phalanx  of  the  ring-finger,  whilst  the  fingers  present  flexion  of  the 
metaearpo-phalangeal  and  extension  of  the  interphalangeal  joints,  and  some 
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of  the  fingers  overlap  one  another.     In  a  severe  case  there  may  be  redness 
and  slight  cedema  of  the  back  of  the  wrist. 

Both  hands  are  aifected,  but  not  with  equal  severity.  These  contrac- 
tions, especially  at  the  outset,  are  evidently  painful.  They  may  coutinue 
unchanged  for  some  hours  and  even  during  sleep,  and  with  some  remissions 
they  may  be  present  for  several  days  and  even  weeks.  During  the  remis- 
sions it  was  pointed  out  by  Trousseau  that  pressure  on  the  main  vessels  or 
nerves  of  the  limb  may  re-excite  the  tonic  contraction.  But  this  is  not 
always  the  case,  and,  moreover,  during  the  early  and  active  phase  of  the 
affection  a  great  variety  of  stimuli  seem  to  reinduce  the  spasm.  The  asso- 
ciation with  laryngismus  is  very  remarkable ;  indeed,  not  only  at  the  onset, 
but  frequently  also  during  the  course  of  the  aifectiou,  a  fit  of  laryngismus 
marks  an  exacerbation  of  the  tetany. 

The  lower  limbs  are  often  affected  along  with  the  upper,  but  to  a  much 
less  extent.  There  may  be  tonic  extension  and  inversion  of  the  ankle,  but 
the  characteristic  change  is  extreme  flexion  of  the  toes,  which  sometimes  over- 
lap one  another.  The  forepart  of  the  sole  is  often  contracted  so  as  to 
become  remarkably  concave,  with  a  median  furrow,  due  to  the  attempted 
approximation  of  the  outer  and  inner  margins  of  the  foot.  The  dorsum, 
like  the  wrist,  may  be  a  little  red  and  shiny,  perhaps  in  consequence  of  the 
mechanical  interference  by  the  severe  tonic  spasm  with  the  circulation  in  the 
part.  Very  rarely  indeed  a  little  opisthotonus  occurs.  During  the  continu- 
ance of  the  spasm  of  the  extremities,  and  for  a  time  after  its  subsidence,  there 
is  a  remarkable  modification  of  the  neuro-muscular  irritability.  Several 
years  ago  one  of  the  writers  discovered  this  in  regard  to  the  facial  muscles. 
This  can  be  easily  demonstrated  in  a  child  suffering  from  tetany  by  drawing 
the  forefinger  sharply  over  the  skin  in  front  of  the  ear,  when  an  instantaneous 
contraction  (very  like  that  produced  by  the  constant  current)  will  be  found 
to  occur  in  the  muscles  supplied  by  the  facial  nerve.  In  the  early  active 
phase  of  tetany  this  is  very  striking  indeed,  but  as  the  affection  is  gradu- 
ally subsiding  the  irritability  becomes  less  pronounced.  The  facial  muscle 
which  is  the  last  to  show  it  (in  other  words,  which  is  most  irritable)  is  the 
orbicularis  palpebrarum.' 

Other  manifestations  of  neuro-muscular  irritability  have  been  pointed 
out  by  several  observers,  and  Erb  has  shown  that  not  only  is  there  increased 
electric  excitability  of  uerves  to  both  faradism  and  voltaism,  but  also  that 
the  mode  of  reaction  to  the  voltaic  current  is  altered,  the  earliest  contraction 
occurring  to  positive  instead  of  to  negative  closure.  Further,  with  both 
positive  and  negative  opening  and  closing,  there  occurs  a  prolonged  contrac- 
tion or  "tetanus"  which  is  very  remarkable. 

Morbid  Anatomy. — Under  the  morbid  anatomy  are  to  be  considered 
(1)  the  naked-eye  and  (2)  the  histological  changes.  In  regard  to  the  former 
it  should  be  noted  that  not  only  are  there  variations  according  to  the  age 

'  See  Abercrombie  on  Tetany  in  Young  Children,  1880. 
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of  the  morbid  process,  but  also  that  the  different  elements  of  the  rickety 
change  show  great  difference  in  their  grouping. 

Let  us  consider  first  the  long  bones  of  the  limbs.  The  simplest,  earliest, 
and  frequently  the  only  detectable  change  is  the  enlargement  of  the  juuc- 
tion-area  between  the  shaft  and  epiphysis ;  this  causes  a  slight  but  percep- 
tible bulging  on  the  outside,  and,  when  a  vertical  section  is  made,  it  is  seen 
to  be  composed  of  a  cushion  of  cartilaginous  material  of  a  somewhat  bluish 
color,  and  more  gelatinous  in  consistence  than  the  epiphysial  cartilage ;  this 
cushion  passes  insensibly  into  the  epiphysial  cartilage  on  the  one  side,  but 
towards  the  shaft  presents  an  irregular  and  digitate  border.  This  may 
be  the  only  aljnormal  condition  present  in  a  given  bone,  and,  although 
symmetrical  on  the  two  sides  of  the  body,  if  there  be  two  epiphyses  to  the 
bone  the  change  may  be  more  obvious  at  one  junction-area  than  at  the  other, 
or  may  be  present  at  one  junction  and  not  exist  at  the  other. 

Passing  from  this  simple,  constant,  and  fundamental  change,  we  may 
meet  with  changes  varying  greatly  in  degi'ee  and  extent.  The  further 
changes  may  be  conveniently  considered  in  regard  to  the  different  parts 
which  make  up  the  whole  bone. 

First,  with  regard  to  the  Junction-area  itself,  there  are  great  variations 
not  only  in  respect  to  the  width  of  the  cushion,  but  also  in  the  degree  aud 
in  the  irregularity  of  the  subsequent  calcification. 

The  width  may  vary  from  a  line  or  two  to  half  an  inch.  As  to  the 
calcification,  tracts  of  granular  earthy  material  are  seen  invading  to  a  vary- 
ing degree  the  proliferated  cartilage.  There  is,  indeed,  as  Sir  William 
Jenner  has  well  said,  an  extensive  preparation  for  the  processes  of  ossifica- 
tion, M'ith  an  imperfect  performance  thereof. 

Secondly.  The  ossifying  centre  of  the  epiphyses  may  present  a  diffuse 
form,  being  much  larger  than  natural,  more  vascular,  and  more  spongy  in 
character.  One  result  of  this  condition,  in  some  cases,  is  a  general  enlarge- 
ment of  the  whole  epiphysis,  as  distinguished  from  other  cases  in  which  the 
enlargement  is  limited  to  the  junction-area.  Also  it  is  to  be  noted  that 
there  are  gi'eat  differences  in  the  rapidity  with  which  the  union  between 
shaft  and  epiphysis  takes  place ;  in  some,  this  occurs  at  a  much  earher 
jjeriod  than  in  the  liealthy  bone,  hence  growth  in  length  is  arrested,  and  it 
is  in  these  cases  tliat  dwarfing  takes  place.  In  other  cases  the  union  is  not 
premature,  and,  although  the  rickety  changes  may  be  considerable,  complete 
involution  takes  place  and  the  bone  attains  its  natural  length.  It  is  often 
found,  in  the  course  of  osteotomies  performed  in  cases  in  which  the  rickety 
process  has  come  to  an  end,  but  which  present  permanent  deformity,  that 
consideraljle  sclerosis  exists  in  this  region. 

Thirdly.  Turning  to  the  shaft  of  a  long  bone,  we  may  first  note  that 
the  periosteum  strips  off  more  easily  and  shows  larger  vessels  than  in  a 
natural  bone.  Great  variations  as  to  the  character  and  amount  of  the  sub- 
periosteal bone  occur :  in  some  cases  there  is  no  excess,  in  others  there  are 
several  layers.     Virchow  has  counted  six  to  ten,  but  usually  there  are  only 


Femur  from  Case  of  Late  Rickets  (aged  Eleven  Years).— Shows 
at  the  upper  end  the  neck  nearly  horizontal,  loose,  spongioid  ossifica- 
tion; on  the  concave  posterior  surface  of  the  shaft  several  layers  of 
new  bone,  forming  buttress,  some  rarefaction  of  the  medullary  por- 
tion of  the  lower  third  of  the  shaft,  with  thinning  of  the  anterior  cor- 
tex; at  the  lower  eud  large  islands  of  proliferated  cartilage. 
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two  or  three.  They  are  often  of  different  structure :  the  outermost  layer 
may  consist  of  a  semi-elastic  callus-like  material  entirely  devoid  of  lime 
salts,  not  unlike  in  character  decalcified  bone:  this  is  the  so-called  "spon- 
gioid bone ;"  when  it  exists  in  great  excess  it  gives  rise  to  the  limeless-bone 
form  of  rickets.  The  deeper  layers  of  the  subperiosteal  bone  are  more 
fibrous  in  character,  while  the  deepest  are  more  completely  impregnated 
with  lime  salts  than  the  superficial  ones. 

Fourthly.  Generally  in  rickets  the  medullary  portion  of  the  shaft  is 
more  vascular  than  natural,  and  j)reseuts  an  appearance  approximating  to 
that  of  red-currant  jelly  ;  on  washing  away  the  marrow,  the  trabecular  frame- 
work is  seen  to  be  rarefied,  the  interspaces  being  much  larger  than  normal. 
The  rarefaction  may  be  so  extreme  that  it  becomes  the  predominant  feature. 

The  variations  above  described  will  account  in  some  degree  for  the 
marked  differences  observed  in  the  tendency  that  rickety  bones  show  either 
to  yield  or  to  break.  First,  with  respect  to  yielding,  the  deformities  briefly 
indicated  in  the  section  on  the  symptomatology  are  chiefly  exaggerations  of 
the  normal  curves.  Such  exaggerations  have  been  attributed  in  some  de- 
gree to  muscular  traction,  but  the  writers  are  of  opinion  that  Sir  William 
Jenner's  view  is  the  correct  one, — viz.,  that  they  maj'  be  mainly  referred  to 
the  influence  of  pressure  or  weight  acting  on  the  growing  Aveakened  bone. 

Fractures  are  commonly  met  with  in  examining  rickety  bones  even 
when  not  suspected  during  life.  The  common  form  is  a  limited  green-stick 
variety  which  usually  occurs  at  the  point  of  the  greatest  curvature  of  the 
shaft.  On  making  a  section  of  the  shaft,  the  girth  may  or  may  not  be 
increased,  though  a  certain  amount  of  buttressing  is  usually  found  either 
crossing  the  medullary  cavity,  or,  when  the  fracture  is  impacted,  surround- 
ing the  broken  ends  and  filling  up  the  concavities.  Another  quite  distinct 
form  of  fracture  is  rarely  met  with  in  very  young  infants,  and  this  is 
desci'ibed  in  a  subsequent  section. 

Thorax. — To  the  points  already  alluded  to  in  the  symptomatology  it 
may  now  be  added  that  the  beads  are  much  more  marked  on  the  pleural 
than  on  the  external  surface,  and  this  applies  to  the  lower  as  well  as  to  the 
upper  ribs.  The  minute  structure  of  the  beads  will  be  discussed  in  the 
histological  section.  The  posterior  beads  before  described  are  now  found  on 
section  to  be  due  to  partial  fractures  with  more  or  less  callus ;  sometimes 
there  is  no  change  on  the  pleural  side  of  the  rib  to  be  made  out,  while  in 
other  cases  a  slight  groove  indicates  the  place  of  the  posterior  projections. 

As  to  the  grooves,  it  will  be  found  on  dissection  that  the  transverse 
groove  corresponds  not  to  the  attachment  of  the  diaphragm,  but  to  the  upper 
limits  of  the  stomach,  liver,  and  spleen,  and  that  it  is  often  not  quite  sym- 
metrical on  the  two  sides.  The  chief  factor  in  the  production  of  the  grooves 
seems  to  the  writers,  following  the  teaching  of  Jenner,  to  be  atmospheric 
pressure :  this  acts  with  greater  effect  on  the  rib  than  on  the  cartilage,  the 
former  in  rickets  being  softer  than  the  latter,  especially  in  the  part  just  pos- 
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terior  to  the  beads,  where  the  lateral  groove  is  formed.  The  eversiou  of  the 
lower  parts  of  the  thorax  below  the  transverse  grooves  corresponds  with 
the  position  of  the  unyielding  abdominal  viscera,  and  the  slightly  greater 
prominence  of  the  left  front  as  compared  with  the  right  is  due  to  the  under- 
lying heart. 

Before  leaving  thoracic  deformities  we  must  mention  the  effects  which 
they  produce  on  the  contained  organs.  Corresponding  to  the  lines  of  beads 
on  both  sides  there  is  a  tract  of  collapsed  lung  caused  by  the  direct  press- 
ure of  these  parts  of  the  ribs,  while  anteriorly  filling  up  the  arched  space 
bounded  by  the  sternum  and  cartilages  there  is  a  condition  of  compensatory 
emphysema.  These  changes,  as  pointed  out  by  Jenner,  are  constant  in  the 
rickety  thorax  ;  but  extensive  collapse,  especially  of  the  lower  and  posterior 
regions,  is  very  common  in  fatal  oases  as  the  result  of  bronchitis,  to  which, 
indeed,  the  shape  of  the  chest  is  contributory.  The  altered  shape  of  the 
chest  is  also  responsible  for  the  fact  that  the  apex-beat  of  the  heart  impinges 
to  the  left  of  its  normal  position,  and  that  a  white  patch  is  found  on  the 
front  of  the  left  ventricle,  produced  by  attrition  against  a  beaded  rib, 
instead  of  on  the  right  ventricle, — the  usual  situation  in  the  adult  heart. 

Examination  of  a  vertical  section  of  the  vertebrse  shows  a  bluish  pro- 
liferating zone  between  the  disks  and  the  body,  also  that  the  body  cuts 
very  easily,  being  softer,  more  vascular,  and  of  looser  texture  than  in 
health.  The  rickety  pelvis  in  childhood  is  more  often  triangular  than  oval, 
but  the  shape  is  largely  determined  by  the  position  the  child  has  assumed 
during  the  active  stage  of  the  disease. 

The  Cranium. — We  have  already  mentioned  the  clinical  features  of  the 
following  lesions:  1.  The  delay  of  ossification  which  is  found  in  the  foetal 
forms  of  rickets,  extending  over  large  tracts,  especially  in  our  experience  in 
the  occipito-parietal  regions,  while  even  in  ordinary  cases  such  delay  obtains 
in  the  neighborhood  of  the  fontanels  and  sutures.  In  these  cases  membrane 
is  present  instead  of  bone,  and  no  further  description  is  recpured.  2.  The 
atrophic  forms,  exemplified  by  tracts  of  parchmeut-like  yielding  bone,  and 
by  small  pits  resulting  from  extreme  thinning  of  previously-formed  bone. 
These  "  craniotabes"  lesions  can  be  best  exposed  by  removing  the  calvaria, 
freed  from  dura  mater.  They  are  then  seen  to  be  shallow  conical  pits, 
formed  by  a  scooping  out  of  the  inner  table  of  the  skull-cap  ;  they  vary 
from  a  slight  depression  to  a  pit  which  has  the  thinnest  possible  lamina  of  the 
outer  table  remaining,  while  in  some  extreme  cases  the  pit  is  converted  into 
a  hole  bounded  only  by  the  pericranium.  The  bone  in  the  neighborhood 
often  yields  like  stiff  parchment,  but  there  is  often  present  a  thin  deposit 
of  fine  red  granular  osteoid  material.  It  may  usually  be  noticed  that  the 
process  begins  in  the  centre  of  the  hollows  corresponding  to  the  convolu- 
tions. 3.  The  hyperplastic  form.  The  hyperostoses,  or  cranial  bosses,  the 
clinical  features  of  which  have  been  described,  are  seen  on  section  to  involve 
chiefly  the  outer  table,  from  which  they  seem  to  be  outgrowths  ;  they  consist 
of  red,  very  vascular,  spongioid  material,  which  can  be  indented  with  the 


Rickety  Cranium,  seen  from  above,  showing  frontal  and  parietal  bosses  (porous, 
vascular  osteophytes).    Also  shows  the  large  anterior  fontanel. 


EirKETY  Cranium.— Showing  frontal  and  parietal  bosses.  The  porous,  vascular  character  of  the 
osteophytes  is  shown  especially  in  the  upper  parietal  boss.  Parietal  eminence  not  affected  with  rickety 
change. 
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finger  or  easily  cut  with  the  knife.  These  osteophytes  may  undergo  absorp- 
tion, or  in  process  of  organization  become  converted  into  a  light,  porous, 
granular  bone.  In  progressive  cases  they  are  extended  into  a  diifnse  lamina, 
covering  the  greater  part  of  the  outer  surface  of  the  bone,  and  leading  to 
much  massive  thickening  of  the  same. 

The  basis  cranii  is  much  less  frequently  attacked  than  the  vault  of  the 
skull,  but  in  rare  cases  of  the  limeless-bone  form  of  rickets  it  is  swollen, 
soft,  and  can  be  easily  cut  by  the  knife. 

Histology. — To  understand  the  histological  changes  found  in  rickets  it 
is  necessary  to  have  a  conception,  as  clear  as  possible,  of  those  met  with  in 
the  development  and  growth  of  healthy  bone. 

Normally  ossification  occurs  in  two  ways  :  in  the  one,  bone  is  formed 
in  connective  tissue ;  in  the  other,  in  cartilage.  The  tabular  bones  of  the 
roof  of  the  skull  are  formed  entirely  after  the  first  or  intramembranous 
method  ;  the  long  bones,  after  both  methods, — namely,  the  intramembranous 
and  the  intercartilaginous.  As  most  of  the  changes  in  rickets  can  be 
studied  in  one  of  the  long  bones,  as  a  rib  or  the  radius,  it  is  convenient  to 
restrict  our  attention  to  the  normal  ossification  of  a  long  bone. 

If  we  examine  the  phalanx  of  a  very  young  foetus  just  before  ossifica- 
tion has  commenced,  it  is  seen  to  consist  of  cartilage-cells  embedded  in 
clear  matrix  and  surrounded  by  a  thin  membrane, — the  perichondrium. 

The  cartilage-cells  become  enlarged  in  the  middle  part  of  the  bone 
(where  ossification  always  begins  in  a  long  bone),  and  besides  being  enlarged 
are  also  flattened  and  piled  up  in  columns.  Next,  the  matrix  becomes 
hardened  by  a  deposit  of  calcareous  matter  which  extends  between  and 
around  the  groups  of  cells,  and  the  spaces  enclosed  by  it  containing 
cartilage-cells  are  called  "primary  areolae."  At  the  same  time  as  this 
calcification  of  cartilage,  a  layer  of  bone  is  becoming  formed  beneath  the 
periosteum  by  means  of  the  layer  containing  cells  and  fibrils  on  its  inner 
surface, — that  is,  bone  here  is  true  membrane-bone.  The  next  thing  to 
happen  is  an  irruption  of  the  subperiosteal  vascular  tissue  into  the  middle 
of  the  cartilage,  one  or  more  apertures  being  excavated  by  absorption  in 
the  newly-deposited  osseous  lamellse  and  the  tissue  in  question  passing 
through  these  and  burrowing  into  the  cartilage.  Here,  according  to  most 
authorities,  it  is  said  to  absorb  a  great  part  of  the  calcified  matrix,  and  thus 
to  form  large  spaces  which  are  filled  by  embryonic  marrow,  consisting  of 
ramified  cells  and  osteoblasts,  the  cartilage-cells  disappearing  before  .it, — 
being  either,  according  to  some  observers,  removed  by  absorption  or, 
according  to  others,  converted  into  osteoblasts.  All  the  middle  of  tlie 
calcified  temporary  cartilage  becomes  thus  excavated  into  large  spaces 
and  replaced  by  the  vascular  osteoblastic  tissue. 

As  the  calcification  of  the  cartilage-matrix  extends  towards  the  ends  of 
the  shaft,  the  osteoblastic  tissue  closely  follows,  and,  after  supplanting  the 
cartilage-cells  in  the  primary  areolae,  absorbs  parts  of  their  walls  so  as  to 
throw  two  or  more  together  to  form  medullary  spaces,  or  the  so-called 
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secondary  areolse :  in  this  way  a  great  part  of  the  primary  bone  is  at  once 
removed.  At  a  short  distance  below  the  advancing  ossification,  the  medul- 
lary spaces  become  at  first  somewhat  more  enlarged  by  further  absorption, 
but  at  the  same  time  their  walls  (at  first  formed  only  by  calcified  cartilage- 
matrix)  begin  to  be  thickened  by  the  deposition  of  layers  of  new  bone. 
The  lacunae  containing  bone-corpuscles  first  appear  in  this  deposit;  as 
layer  after  layer  is  deposited  upon  the  walls  of  tiie  medullary  spaces,  the 
latter  become  gradually  narrowed  into  intercommunicating  channels  which 
contain  little  more  than  a  blood-vessel  and  some  jelly-like  embryonic 
connective  tissue,  with  a  few  osteoblasts  applied  to  the  bone. 

In  the  above  description  it  is  seen  that  the  calcification  of  the  cartilage 
is  but  a  temporary  arrangement, — a  mere  scaffolding  which  is  gradually 
removed  and  replaced  by  true  lamellar  bone, — and  no  allusion  is  made  to 
the  possibility  of  the  calcified  cartilaginous  matrix  being  transformed  into 
true  bone.  A  few  years  ago  Kassowitz  revived  one  of  the  oldest  ideas 
with  regard  to  ossification, — namely,  that  the  cartilage  itself  undergoes  not 
merely  calcification,  but  also  ossification.  To  this  process  which  is  inter- 
posed between  cartilage  calcification  and  lamellar  bone  formation  he  gives 
the  term  metaplastic  ossification.  For  tiie  powerful  arguments  Kassowitz 
urges  in  support  of  this  view,  which  must  still  be  considered  subjudice,  we 
refer  to  his  memoir. 
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A.  Hyaline  cartilage,— "all-sided  growing  layer." 
■  Vascular  canal  in  cartilage. 

B.  Proliferating  zone, — "  one-sided  growing  layer." 
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C  Columnar  zone,—"  cell-eulargemeut  layer." 

D.  Calcification  of  cartilage  zone. 

E.  Zone  of  commencing  medullary  spaces. 

F.  Metaplastic  zone,— ossification  of  cartilage. 


^^1   MM       ]     0-  Lamellar  bone. 
Lower  End  of  Tibia,  Child  aged  One  Month.    (Semi-diagrammatic,  after  Kassowitz.) 

Whatever  view  is  taken,  it  is  convenient  to  adopt  provisionally  his 
classification  of  the  stages  in  normal  ossification  as  sliown  in  the  accom- 
panying diagram  (Fig.  1),  for  there  seems  but  little  doubt  that  the  direct 
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conversion  of  cartilage  into  bone  occurs  in  rickets  as  well  as  in  ossifying 
enchondromata. 

Ossification  beneath  the  periosteum  also,  according  to  Kassowitz,  occurs 
in  two  ways.  In  the  first  osteogenic  fibres  are  formed  in  the  proliferating 
layer  under  the  periosteum,  and  around  them  bone  is  deposited ;  by  the 
union  of  these  bony  spicules  a  reticular  tissue  is  formed,  the  star-shaped 
spaces  left  becoming  eventually  bone-corpuscles.  Later  there  is  a  lamellar 
formation  in  the  medullary  spaces,  just  as  in  endochondrial-formed  bone. 
This  lamellar  condition  of  the  bone — both  endo-  and  perichoudrial — does 
not  occur  till  some  months  after  birth  ;  later  still,  most  of  the  eudochon- 
drial  bone  is  removed  by  absorption,  and  the  bone  grows  by  lamellar 
deposits  beneath  the  periosteum. 

Rickets. — Turning  to  the  microscopic  appearances  of  rickets,  we  shall 
find  a  modification  of  each  of  the  stages  of  normal  ossification,  and  first  of 
all  it  is  important  to  point  out  that  the  swelling  at  the  junction  of  the  epiph- 
ysis with  the  shaft  (as,  for  example,  the  bead  on  the  rib)  is  mainly  com- 
posed of  cartilage,  being  principally  made  up  of 
cartilage-cells  much  increased  in  size  and  number. 

Rickety  Changes  in  Cartilage  ai'e  manifest 
only  in  the  two  lower  zones,  namely,  the  prolifer- 
ating; and  the  columnar.  It  is  first  to  be  noticed 
that  the  relative  depth  of  these  two  zones  varies  in 
size  according  to  age  :  thus,  before  birth,  when  the 


Fig.  3. 


Fig.  2. 


KiB  AT  Birth.— Letters,  as 
in  Fig.  1,  note  great  depth  of 
B,  the  zone  of  proliferation. 


EiB  OF  Child  .\ged  Five  Yeaks.— Showing 
shallowness  of  zones  £  and  C  as  compared 
with  an  earlier  age. 


cartilage  is  actively  growing,  B  is  deeper  than  C  (see  Figs.  2  and  3),  but 
after  birth  C  is  deeper  than  B.  The  total  depth  of  the  two  is  smaller  the 
older  the  child :  thus,  at  the  age  of  three  years  the  depth  measures  about 
one-forty-eighth  of  an  inch,  but  in  a  six-months  foetus  is  six  times  this, — 
viz.,  one-eighth  of  an  inch.  An  accurate  knowledge  of  the  depth  of  this 
layer  of  active  growing  cartilage-cells  is  essential  before  rickets  can  be  diag- 
nosed at  an  early  stage,  and  in  a  doubtful  case  the  specimen  should  be  com- 
pared with  a  healthy  one  from  a  child  of  the  same  age.     In  fcetal  rickets 
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the  changes  are  mainly  in  the  zone  of  proliferation :  each  group  contains 
an  increased  number  of  cells, — from  twenty  to  thirty, — which  are  so  thickly 
pressed  together  that  the  matrix  between  them,  and  between  the  groups 
also,  almost  completely  disappears.  In  consequence  of  this  increased  cell- 
production — the  soft  cell-contents  replacing  the  matrix — the  cartilage  be- 
comes softer  and  its  resistance  lessened,  it  has  a  gelatinous  consistence,  and 
the  connection  between  epiphysis  and  diaphysis  is  thus  loosened.  Under 
the  microscope  one  sees  (1)  a  sinking  in  of  the  small-celled  zone  into  the 
proliferating  zone,  and  (2)  a  beading  of  the  rib  at  this  spot  with  the  con- 
cavity to  the  pleural  side ;  this  notch  must  not  be  confused  with  the  one 
occurring  after  birth,  which  is  on  the  opposite  or  external  side.  At  birth 
the  energy  of  cell-division  lessens,  and  the  already-formed  cells  and  the 
columns  enlarge,  and  just  as  foetal  rickets  is  an  exaggeration  of  the  normal 
process  so  is  post-natal  rickets,  and  the  columnar  zone  may  become  greatly 
enlarged  while  layer  (B)  is  scarcely  changed.  Thus,  instead  of  being  about 
one-sixteenth  of  an  inch  deep  at  birth,  the  columnar  zone  may  in  advanced 
rickets  measure  one-fourth  of  an  inch,  and  at  the  age  of  two  years,  instead 
of  being  as  in  health  about  one-fortieth  of  an  inch  thick,  it  may  reach  one- 
fifth  of  an  inch.  In  moderate  cases  of  rickets  the  enlargement  is  much  less. 
The  matrix  between  the  columns  also  increases  in  width,  and  hence  has 
much  to  do  with  the  bulging, — the  beading  of  the  rib.  But  this  exagger- 
ated growth  of  the  cartilage-cells  does  not  entirely  explain  high  degrees 
of  rickets,  for  if  merely  an  excessive  growth  we  should  expect  the  greatest 
breadth  to  be  at  the  lowest  part,  whereas  it  exists  at  the  middle,  for  the 
columns  do  not  merely  diverge  as  they  descend,  but  some  of  the  periph- 
eral ones  are  arched  downward  and  outward.  This  points  to  a  passive 
compression,  and  its  explanation  is  as  follows  :  the  hyaline  cartilage  above 
and  the  bone  below  are  not  growing  at  anything  like  the  same  rate  as  the 
cell-columns,  and  through  the  constant  addition  of  new  layers  of  enlarged 
cartilage-cells  there  must  arise  a  very  great  growth-pressure,  and  as  the 
consistence  of  the  cartilage  in  its  lower  zones  is  diminished  there  will  be 
compression  in  the  longitudinal  axis,  and  thus  an  arching  of  some  of  its 
columns  and  a  bulging  up  at  the  side  above  the  lower  level  of  the  first  zone, 
and  often  a  notch  is  produced  which  in  post-natal  rickets  has  always  its 
concavity  directed  out,  whereas,  as  we  have  seen,  in  foetal  rickets,  before 
breathing  has  begun,  the  concavity  is  always  directed  in.  The  notch 
refen-ed  to,  and  felt  during  life  just  in  front  of  the  bead  on  a  rib,  is  often  as 
distinctive  a  sign  of  rickets  as  the  bead  itself. 

We  have  already  mentioned  that  the  columns  in  some  cases  diverge 
downward,  instead  of  converging  as  in  health  towards  the  growth-centre, 
and  in  very  high  degrees  of  rickets  the  principal  columns  do  not  reach  the 
zone  of  medullary  formation,  but  abut  high  up  against  the  perichondrium. 

Changes  in  the  Vessels. — Perhaps  the  most  striking  and  characteris- 
tic change  is  the  increased  formation  of  vessels,  which  is  apparent  even  in 
slight  rickets.     Normally  articular  cartilage  is  quite  free  from  vessels,  and 
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even  in  such  actively-growing  cartilage  as  rib  cartilage  there  are  only  a 
few ;  but  in  rickets  perichondrial  vessels  enter  just  above  the  proliferating 
zone,  and  descend  in  this,  and  are  seen  in  section  as  tap-shaped  processes 
(see  Fig.  4).     In  marked  rickets,  besides  being  increased  in  number  they 


Fig.  4. 


Pleural 
side. 


A.  Notch  in  front  of  bead. 


C.  Columnar  zone,  much  enlarged;  it  is  traversed  by 
numerous  vascular  canals,  many  with  osteoid  con- 
tents and  the  cartilage  around  them  partly  ossified. 


'  D.  Large  medullary  spaces  and  small  eroded  trabeculse. 


Longitudinal  Section  of  Rib  of  Rickety  Child  aged  Fifteen  Months.    (About  three  times 

natural  size.) 

are  widened,  thus  reducing  the  area  of  the  cartilage ;  also,  many  are  to  be 
seen  crossing  into  the  columnar  zone  from  the  adjacent  perichondrium  at 
various  heights ;  they  branch  upward  and  downward  and  in  all  directions 
in  this  zone,  and  thus  produce  a  confused  net-work.  In  a  still  higher 
degree  of  rickets  the  vessels  in  the  cartilage-canals  become  enormously 
wide, — from  twenty  to  thirty  times  greater  than  normal,  even  reaching  one- 
fiftieth  of  an  inch  in  diameter, — and  look  like  hemorrhages  or  large  blood- 
spaces.  When  involution  of  such  blood-vessels  begins,  a  formation  of 
osteoid  tissue  takes  place  in  the  cartilage-canals.  In  health  the  canals  and 
their  enclosed  vessels  disappear  when  the  cartilage  is  completely  developed, 
but  in  rickets  the  morbidly  increased  stream  of  blood  only  slowly  diminishes 
as  involution  of  the  vessel  progresses ;  hence  reticulated  bony  tissue  is  de- 
posited between  the  vessels,  and  is  most  abundant  near  the  limit  of  ossifica- 
tion, for  there  the  vessel  is  smallest.  In  extreme  rickets,  where  the  vessels 
are  greatly  enlarged,  there  is  no  formation  of  osteoid  tissue,  because  its 
determiniuff  moment — viz.,  involution  of  vessels — is  absent.  There  are 
also  changes  in  the  cartilaginous  tissue  around  the  medullaiy  spaces  in  the 
cartilage,  analogous  to  those  metaplastic  ossifying  processes  which  occur 
around  endosteal  medullary  spaces,  and  there  is  the  same  relation  to  time, 
for  the  ossification-change  in  the  cartilage  always  precedes  the  formation 
of  osteoid  tissue  in  the  canal,  just  as  metaplastic  ossification  precedes  the 
formation  of  lamellar  bone. 

The  result  of  these  complicated  processes  is  that  the  columnar  zone  is 
Vol.  II.— 16 
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traversed  by  osteoid  channels,  vertical  in  longitudinal,  radial  in  transverse 
sections.  Also  near  the  perichondrium  the  osteoid  channels  are  widened 
and  filled  with  processes  of  the  soft  inner  layer  of  the  perichondrium,  or 
also  partly  with  areolar  tissue  of  osteoid  character.  The  soft  inner  layer  of 
the  perichondrium  has  a  great  similarity  to  the  contents  of  the  cartilage- 
canals  :  it  is  increased  not  only  by  its  own  growth,  but  also  by  the  melting 
away  of  the  peripheral  parts  of  the  cartilage,  and  thus  finally  is  produced 
a  great-meshed  areolar  osteoid  tissue,  as  in  the  lower  parts  of  the  cartilage- 
canals. 

Calcification  of  Cartilag-e. — The  next  event  in  normal  ossification, 
after  the  arrangement  of  the  cells  into  columns  and  their  final  development, 
is  calcification  of  the  matrix,  and  the  deposit  of  tissue  advances  in  a  per- 
fectly regular  straight  line.  The  anomalies  present  in  rickets  vary  according 
to  the  severity  of  the  disease.  In  moderate  cases  the  calcification  mounts 
up  at  the  sides  along  the  perichondrium,  and  at  other  points  along  involuting 
vascular  canals,  which  run  up  into  the  columnar  zone,  and  where  the  plasma- 
currents  are  flowing  slowly.  At  the  perichondrial  border  calcification  may 
run  as  high  as  the  top  of  the  columnar  zone,  or  even  higher.  But  in  severe 
rickets  the  zone  of  calcified  cartilage,  though  irregular,  does  not  creep 
prematurely  alongside  the  vessels,  which  are  surrounded  by  an  uucalcified 
matrix  ;  for  the  vessels  are  dilated  and  progressively  expanding,  and  in 
most  advanced  rickets,  where  there  is  a  greatly-increased  flow  of  blood,  we 
find  the  canals  without  osteoid  contents,  and  without  an  edge  of  metaplas- 
tically  ossified  cartilage.  Another  hinderance  to  calcification  in  advanced 
cases  is  found  in  the  rapid  growth  of  the  large-celled  cartilage  layer :  the 
cells  all  strive  to  develop,  but,  owing  to  the  continued  proliferation,  but  few 
reach  a  perfect  state  ;  the  pathologically  increased  plasma-currents  stimulate 
to  proliferation  rather  than  to  perfection,  and  hence  there  is  no  opportunity 
for  calcification. 

Changes  in  the  Medullary  Spaces. — In  health  we  see  long  tubular 
spaces  advancing  upward  quite  regularly  and  parallel  to  one  another  to- 
wards the  likewise  parallel  columns  of  cai'tilage-cells,  in  such  a  way  that 
each  space  corresponds  to  one,  two,  or  three  such  columns,  the  walls  being 
formed  of  calcified  cartilage.  The  tops  of  these  sjjaces  are  at  the  same 
height,  and  they  communicate  only  at  some  distance  below. 

Now,  in  moderate  rickets  we  have  (1)  the  line  of  advance  altered, — 
some  spaces  are  higher  than  others ;  (2)  they  do  not  advance  in  the  direction 
of  the  cartilage  columns,  but  irregularly,  so  that  a  medullary  space  which 
is  really  not  broader  than  a  column  may  by  its  irregular,  oblique  course 
open  up  and  erode  many  columns  of  cells ;  (.3)  the  spaces  communicate  at 
higher  levels  than  normally,  and  (4)  between  the  spaces  there  are  irregu- 
larly-shaped pieces  of  cartilage,  perhaps  on  one  side  of  the  space  partly 
eroded,  on  the  other  side  still  unopened,  and  thus  small  pieces  of  cartilage 
may  be  found  surrounded  by  medullary  tissue.  In  severer  rickets  very  large 
eroding  medullary  spaces  are  seen  which  eat  away  the  cartilage  without  any 
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respect  to  the  direction  of  its  cell  columns.  In  very  high  degrees  of  rickets 
the  formation  of  medullary  spaces  is  very  difficult  to  follow,  for  it  takes 
place  no  longer  in  the  great-celled  cartilaginous  tissue,  but  in  a  tissue 
traversed  by  innumerable  vascular  canals  and  with  but  little  cartilage  in  it, 
and  it  is  very  difficult  to  say  which  is  an  endochondrial  and  which  a  peri- 
osteal vascular  canal,  for  the  medullary  tissue  assumes  the  character  of 
granulation-tissue.  In  such  cases  the  zones  of  medullary  formation  and 
of  metaplastic  ossification  are  completely  abolished,  and  the  spongy  bone 
borders  on  the  large-celled  cartilage.     We  come  next  to  the 

Anomalies  of  Bone-Formation  in  Cartilage. — In  rickets,  at  all 
events,  there  can  be  no  doubt  that  cartilage  is  directly  changed  into  true 
bone :  in  stained  sections  red  seams  of  bone  are  seen  not  only  at  the  sides 
of  the  spaces  as  in  health,  but  also  above  and  below  them ;  this  is  usually 
owing  to  the  very  irregular  direction  of  the  spaces,  but  even  when  normally 
directed  upward  sometimes  metaplastic  bone  is  seen  at  the  top.  Also 
where  in  health  we  see  broad  unbroken  tracts  of  cartilage  we  find  in  rickets 
nodules  of  true  bone  in  the  midst  of  still-unchanged  cartilage  matrix.  It  is 
especially  characteristic  of  high  degrees  of  rickets  to  see  apparently  quite 
isolated  cartilage-cell  cavities  containing  calcified  bone  with  bone-corpuscles, 
but  there  is  generally  some  connection  with  already-formed  bone. 

The  lamellar  bone,  which  we  have  seen  in  health  to  be  deposited  in 
layers,  goes  on  very  rapidly  in  rickets  and  may  even  outstrip  the  so-called 
metaplastic,  so  that  we  find  that  medullary  spaces  which  have  penetrated 
into  cartilage  are  already  lined  with  lamellar  bone  before  their  walls  have 
undergone  metaplastic  ossification. 

The  two  prominent  changes  in  the  spongy  bone  are — first,  distention  of 
existing  vessels  and  a  formation  of  new  ones,  and,  secondly,  an  abnormally 
increased  erosion  of  the  bony  trabeculse.  In  health,  around  each  blood-vessel 
in  the  spaces  there  is  a  good  deal  of  medullary  or  rich  cellular  tissue ;  in 
rickets,  owing  to  the  large  size  of  the  vessels,  this  tissue  is  reduced  to  small 
seams  or  islets,  and  so,  as  the  plasma-stream  is  nearer  the  bone,  new  bone 
is  less  readily  deposited ;  indeed,  the  old  bone  is  rather  eaten  away  and  the 
bony  septa  get  smaller,  and  often  two  medullary  spaces  open  into  each 
other  through  the  melting  away  of  the  intervening  septum,  and  so  in 
severe  cases  we  have  very  large  spaces  and  narrowed  septa,  and  hence  the 
strength  of  the  bone  is  much  reduced,  and  small  fractures  easily  occur. 
The  formation  of  new  blood-vessels  and  the  irregular  deposit  of  new  bone 
around  them  make  a  complete  change  in  the  architecture  of  the  bone. 

Perhaps  the  best-known  phenomenon  of  rickety  bone  is  the  defective  or 
absent  calcificatimi  of  certain  parts.  After  the  eating  away  of  portions  of 
the  trabeculse  new  bone  is  deposited,  as  already  stated,  and  much  of  it  is 
deficient  in  lime.  This  is  best  seen  in  carmine  preparations  of  bone  not 
previously  softened  by  reagents  :  the  bone  deficient  in  lime  takes  a  brilliant 
red  color,  and  contrasts  with  the  silver-gray  of  the  still-calcified  parts. 
Some  authorities  say  that  lime  has  been  abstracted  from  the  fully-formed 
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bone,  but  Kassowitz  holds  that  there  has  not  been  an  abstraction  of  hme 
but  an  arrested  deposit,  the  organic  part  of  bone  being  laid  down  without 
the  lime.  For,  he  says,  the  new  uncalcified  layers  which  stain  bright  red 
are  never  found  to  be  continuous  with  the  calcified  lamellae,  as  would  be 
the  ease  if  lime  were  simply  abstracted  from  previously  existing  calcified 
lamellae.  The  layers  run  in  different  directions,  and,  if  they  are  subse- 
quently eroded,  there  may  be  a  highly  complicated  arrangement  of  bitten 
lamellae,  both  calcified  and  uncalcified,  forming  part  of  the  wall  of  a  medul- 
lar)' space ;  and  he  contends  that  it  is  impossible  to  have  lime  salts  removed 
without  at  the  same  time  the  whole  structure  of  the  bone  being  removed. 

Periosteal  Changes. — The  outer  fibrous  and  the  inner  or  proliferating 
layer  are  both  thickened.  Osteoid  deposits  are  fonned,  and  all  transi- 
tions, from  loose,  incomplete  osteoid  tissue  with  irregular,  open,  commu- 
nicating cell-spaces,  up  to  a  nearly  normal  reticular  periosteal  bone,  may  be 
encountered.  Later,  when  the  rickety  process  ceases  and  a  cure  begins, 
the  superficial  parts  calcify,  there  is  an  involution  of  blood-vessels,  and 
hence  the  vascular  spaces  become  filled  with  lamellar  systems,  either  com- 
pletely or  leaving  narrow  Haversian  canals  in  the  centre,  and  so  arise 
the  ivory-like  hardness  and  the  eburuations  of  rickety  bones  met  with  in 
adult  life. 

The  formation  of  this  hard,  dense  bone  is  universally  stated  to  be  a 
result  of  the  arrest  of  the  rickety  process, — a  means  of  cure  whereby  the 
bones  are  rendered  firm  again  ;  but  in  rickets  in  the  lower  animals  there 
appears  to  be  a  formation  of  massive  bone  beneath  the  periosteum,  some- 
times very  porous,  sometimes  very  dense,  even  when  the  disease  is  actively 
progressing.  It  is  interesting  to  compare  this  condition  in  animal  rickets 
with  the  hyperplastic  cranial  changes  met  with  in  human  rickets. 

The  foregoing  constitute,  we  believe,  following  mainly  the  teaching  of 
Kassowitz,  the  essential  anatomical  characters  of  rickets.  Other  lesions 
sometimes  found  are  either  secondary  to  a  severe  and  extensive  bone-change, 
or  associated  and  dependent,  so  far  as  our  present  knowdedge  enables  us  to 
judge,  on  an  accidental  cachexia. 

In  the  former  category  we  should  place  the  wasting  of  the  subcutaneous 
tissues  and  the  pale,  flabby  muscles  sometimes  found. 

In  the  second  categoiy  would  come  the  profound  anaemia,  and  the  en- 
largement of  the  spleen,  the  liver,  the  lymphatic  glands,  and  the  brain. 

Of  the  above  changes  enlargement  of  the  spleen  is  the  most  important. 
Section  of  the  organ  shows  simple  hyperplasia  and  absence  of  iodine  reac- 
tion. In  some  cases,  as  pointed  out  by  Dr.  Gee,  this  splenic  cachexia  is  the 
vestige  of  hereditary  syphilis,  in  other  cases  its  cause  is  not  obvious. 

Enlargement  of  the  liver  may  occur  in  the  splenic  cases  and  in  other 
cases  without  enlargement  of  the  spleen,  when  it  appears  to  us  to  be  prob- 
ably associated  with  prolonged  gastro-enteric  catarrh.  Enlargement  of  the 
lymphatic  glands,  as  described  by  Sir  William  Jenner,  occasionally  accom- 
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panies  enlargemeut  of  the  spleen,  but  iu  our  experience  is  usually  absent  in 
ordinary  cases  of  rickets. 

Hypertrophy  of  the  brain  and  chronic  hydrocephalus  have  been  ascribed 
to  rickets,  but  we  have  been  unable  to  trace  such  a  relation.  Chronic  hy- 
drocephalus certainly  occurs  quite  independently  of  rickets,  and  the  large 
head  appears  to  us  to  be  mainly  explainable  by  delayed  ossification  of  the 
sutures,  etc.,  and  by  massive  thickening  of  the  cranial  bones. 

Morbid  Physiology. — Of  the  histological  changes  met  with  in  a  rickety 
bone  Kassowitz  considers  that  the  earliest  and  most  important  alteration  is 
increased  vascularization  of  the  tissue  in  which  bone  is  being;  formed, — a 
point  we  think  other  writers  have  failed  sufficiently  to  recognize.  Kassowitz 
says  that  the  degree  of  the  rickety  phenomena  is  always  proportionate  to 
the  intensity  of  the  changes  in  the  vessels,  and  that  cure  or  reparation 
follows  and  advances  with  diminution  of  the  hyperemia  and  involution  of 
the  blood-vessels. 

Thus,  (1)  to  the  vascular  richness  of  the  lower  zones  of  the  cartilage 
and  their  perichondrium  we  may  attribute  the  enormous  proliferation  of 
cartilage-cells  and  the  altered  relations  of  calcification,  varying  with  the 
intensity  of  the  disease. 

And  (2)  corresponding  to  the  hypersemia  and  increased  formation  of 
vessels  in  the  endosteal  territory  we  have  irregular  and  premature  for- 
mation of  medullary  spaces,  with  resulting  increased  osteoporosis  of  both 
spongy  and  compact  bone. 

(3)  In  consequence  of  the  hypersemia  of  the  periosteal  system  of  vessels, 
there  results  not  only  an  increased  melting  of  bone,  but  also  a  laying  down 
of  a  loose  spongy  structure  which  iu  the  immediate  neighborhood  of  the 
vessels  contains  little  or  no  lime. 

(4)  Finally,  with  the  cessation  of  the  active  process  the  blood-vessels 
diminish  iu  size,  and  around  them,  as  their  involution  proceeds,  a  new  for- 
mation of  bone  rich  in  lime  salts  is  deposited,  and  thus  all  the  spongy  tissue 
becomes  hardened  by  a  condensing  osteitis. 

Kassowitz,  who  traces  all  the  pathological  phenomena  of  the  rickety 
skeleton  back  to  the  diseased  processes  in  the  vascular  system  of  the 
bones,  regards  rickets  as  a  chronic  inflammation  which  always  starts  in  the 
bone-forming  tissues,  but  later  spreads  to  the  older  parts  of  the  skeleton, 
and  frequently  also  to  the  neighboring  joint-apparatus.  He  compares  the 
process  to  such  an  inflammation  as  superficial  keratitis,  or  to  interstitial 
inflammation  of  the  liver  as  produced  by  phosphorus.  He  shows  that 
absence  of  suppuration  and  absence  of  jiyrexia  are  no  arguments  against  a 
process  being  inflammatory,  and  also  points  out  that  poverty  of  lime  in  the 
hones,  usually  held  to  be  so  characteristic  of  the  disease,  is  also  met  with  to 
some  extent  in  every  inflammatory  osteoporosis,  where  trabeculse  deficient 
in  lime  are  found  in  the  neighborhood  of  dilated  vessels.  Here,  obviously, 
the  cause  is  a  local  one. 

Kassowitz  also  induced  hypersemia  by  putting  an  Esmarch's  bandage  on 
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the  limb  of  a  growing  animal  for  some  hours,  then  removing  it,  repeating 
the  process  every  three  to  five  days ;  and  he  continued  the  experiment  for  a 
few  weeks,  when  examination  showed  that  the  increased  flow  of  blood  had 
not  only  prevented  a  deposit  of  lime,  but  had  also  caused  a  melting  away  of 
the  already-formed  bone ;  proliferation  of  cartilage  and  other  changes  found 
in  rickets  were  also  observed.  Hence  he  contends  that  every  hypereemia  of 
bone,  whether  fluxional  or  inflammatory,  is  capable  of  producing  a  relative 
poverty  of  the  inorganic  constituents,  and  so  he  explains  the  lime-deficiency 
of  rickety  bones  by  the  presence  of  changes  regarded  by  him  as  character- 
istic of  inflammation. 

Two  other  hypotheses  have  been  advanced  to  account  for  this  poverty 
of  mineral  constituents, — chiefly  lime  and  phosphoric  acid, — namely,  (A)  a 
want  of  these  bodies  in  the  food  supplied,  and  therefore  diminished  quanti- 
ties conveyed  to  the  osseous  tissue ;  (B)  the  acid  theory, — that  the  normally 
calcified  bones  are  deprived  of  their  lime  by  the  presence  of  some  acid  in 
the  circulation. 

With  regard  to  the  first  hypothesis,  numerous  experiments  have  been 
made,  and  with  varied  results.  Chossat,  in  1842,  by  giving  pigeons  food 
deficient  in  lime  obtained  easily  breakable  bones,  but  Friedleben,  who 
repeated  the  experiments,  proved  that,  while  fragility  of  the  bones  resulted, 
the  characteristic  changes  of  rickets  were  absent.  Voit,  however,  in  1880, 
obtained  positive  results,  his  accurate  description  of  the  bone-changes  show- 
ing that  true  rickets  was  present.  Baginsky,  too,  from  his  own  experiments 
concluded  that  a  simple  elimination  of  lime  from  the  food  will  produce 
rickets,  the  degree  of  bone-change,  however,  being  much  greater  when  lactic 
acid  is  added  to  the  food  deprived  of  lime. 

While  freely  admitting  that  a  constant  deprivation  of  lime  may  lead  to 
rickets,  we  should  prefer  to  attribute  the  result  not  directly  to  the  with- 
drawal of  mineral  constituents  from  the  food,  but  indirectly  to  irritation  of 
the  delicate  ossifying  tissues  by  the  altered  nutrient  juices.  Other  consider- 
ations also  show  the  untenability  of  hypothesis  (A). 

Thus,  (1)  slight  but  characteristic  rickety  changes,  such  as  increased  vas- 
cularization, proliferation  of  cartilage,  etc.,  are  met  with  when  the  new- 
formed  bone  is  quite  normally  calcified.  (2)  Krukenbei'g  has  shown  that 
the  ashes  of  imcalcified  cartilage  consist  principally  of  lime  :  hence  marked 
proliferation  of  cartilage  would  be  quite  impossible  without  a  due  supply 
of  lime.  (3)  In  the  minor  degrees  of  rickets  the  calcification  of  cartilage 
covers  a  much  greater  area  than  normal.  (4)  Cow's  milk  is  much  richer  in 
lime  salts  than  human  milk,  and  yet  is  more  prolific  in  rickets ;  and,  what- 
ever the  food,  it  would  be  impossible  sufficiently  to  decrease  the  supply  of 
lime  to  produce  the  great  poverty  found  in  bones  severely  affected  by 
rickets.  (5)  Finally,  the  therapeutic  administration  of  lime  preparations  is 
not  curative,  while  without  any  treatment  spontaneous  cure  may  take  place 
although  the  child  continues  to  eat  the  same  food. 

(B)  That  hard  bones  subjected  for  some  time  to  the  action  of  an  acid 
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fluid  will  lose  their  lime,  and  hence  their  rigidity,  suggested  the  second 
hypothesis, — viz.,  that  the  yielding  of  rickety  bones  was  bi'ought  about  by 
the  presence  of  some  acid  robbing  them  of  their  previously  precipitated  salts ; 
and  a  consideration  of  the  question  suggested  the  probability  that  this  was 
lactic  acid  formed  in  the  stomach  as  a  product  of  bad  digestion  and  con- 
veyed by  the  circulation  to  the  bones.  Schmidt  and  others  stated  that 
they  found  lactic  acid  in  the  bones  aifected  by  osteomalacia,  but  Virchow 
always  found  that  the  medulla  of  such  bones  gave  an  alkaline  reaction ;  and 
as  to  rickets,  the  existence  of  lactic  acid  in  the  bones  has  never  been  demon- 
strated. Its  presence  in  excess  in  the  system  of  rickety  infants  was,  how- 
ever, inferred  by  its  detection  in  their  urine  (Marchand,  Lehmann,  Gorup- 
Besanez) ;  but  no  proof  was  adduced  that  such  excess  resulted  from  an 
increased  absorption  of  lactic  acid  from  the  stomach,  and  Neubauer  even 
failed  to  find  it  in  the  urine  of  a  case  of  extreme  rickets.  A  further  infer- 
ence of  the  presence  of  lactic  acid  in  rickety  bones  was  thought  to  be  justified 
when  Lehmann  and  Marchand  discovered  an  increased  quantity  of  phos- 
phate of  lime  in  the  urine ;  other  observers,  however,  failed  to  obtain  this, 
and  Zuelzer  in  1883  proved  that  neither  lime  nor  phosphoric  acid  is  present 
in  excess  in  the  urine  of  rickets. 

Of  experiments  on  animals  Heitzmann's  are  the  best  known.  He  gave 
lactic  acid  by  the  mouth  and  subcutaneously  to  some  of  the  carnivora,  and 
succeeded  in  producing  true  rickets ;  but  the  food  given  was  also  deficient  in 
lime,  and  the  animals  were  not  only  rickety  but  greatly  wasted,  and  suf- 
fered from  catarrhal  inflammation  of  the  bronchi  and  alimentary  canal. 
These  experiments  were  unsuccessfull}'  rejjeated,  and  Korsakow's  more 
recent  ones  with  dogs  were  also  entirely  negative.  We  cannot,  indeed,  con- 
ceive the  possibility  of  any  acid  being  carried  in  the  blood  to  dissolve  out 
lime  from  bone. 

The  purely  chemical  theories,  then,  that  have  been  advanced  do  not  even 
satisfactorily  exjjlain  the  reduced  quantity  of  inoi'ganic  constituents,  still 
less  do  they  directly  account  for  the  hyperplasia  met  with  at  the  growing 
ends  of  a  rickety  bone.  This,  and  not  deficiency  of  lime,  is  the  primary 
and  most  important  fact  in  the  disease ;  and  we  have  seen  that  it  is  pro- 
duced, in  animals  by  the  most  diverse  experiments.  The  question  naturally 
arises.  Are  not  the  characteristic  bone-changes  the  result  of  direct  irrita- 
tion, the  extreme  susceptibility  of  the  young  ossifying  tissue  explaining  the 
readiness  with  \vhich  almost  any  injurious  experiment  will  start  rickets  ? 

We  may  now  convenient!)'  pass  to  the  etiology  of  human  rickets,  and, 
by  an  analysis  of  the  influences  to  which  the  developing  organism  is  ex- 
posed, endeavor  to  obtain  at  least  comparative  clearness  with  regard  to  the 
conditions  productive  of  rickets. 

Etiology. —  Climate,  etc.. — Kickets  exists  in  every  quai-ter  of  the  globe  : 
it  is  most  common  in  those  jjarts  of  Europe  and  North  America  included 
in  the  temperate  zone,  being  especially  prevalent  in  cold  and  damp  countries 
subject  to  frequent  changes  of  weather,  such  as  England,  Holland,  and  certain 
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parts  of  Germany  aud  Austria,  of  France,  and  of  Northern  Italy.  It 
appears  to  be  particularly  rare  in  Greece.  While  frequent  iu  wet  and 
marshy  districts,  there  is  no  direct  evidence  of  a  relationship  with  malaria, 
as  suggested  by  Oppenheini ;  on  the  contrary,  it  is  really  least  common  in 
those  parts  where  malaria  is  worst. 

Rickets  becomes  rarer  the  farther  south  we  go,  and  is  at  a  minimum, 
as  regards  both  frequency  and  intensity,  in  the  tropics.  It  is  also  rare  iu 
northern  latitudes,  as  in  Iceland,  Scandinavia,  etc.  It  is  rare  at  high  eleva- 
tions, especially  when  the  soil  is  dry.  It  is  much  rarer  in  British  India 
than  in  Europe,  and  especially  among  the  poor  natives,  who  live  so  much 
in  the  open  air ;  and  S.  Watson  has  pointed  out  that  it  is  practically  limited 
to  the  children  of  soldiers  who  live  iu  the  damp  districts  shut  up  in  huts. 

It  is  probable  that  many  of  the  reports  with  regard  to  the  relative  fre- 
quency of  rickets  in  different  parts  of  the  world  require  revision,  and  that 
they  apply  mainly  to  the  more  obvious  and  therefore  severer  types.  The 
rarity  of  rickets  in  tropical  regions  may  be  contrasted  with  the  prevalence 
of  disorders  of  the  digestive  system,  which  are  usually  considered  to  be 
such  important  factors  in  the  production  of  rickets.  The  open-air  life  in 
those  hot  regions  may  be  justly  suggested  as  the  explanation  of  the  rarity 
of  the  disorder ;  aud  in  this  connection  it  may  be  noted  that,  even  in  villages 
situated  high  up,  where  there  is  much  confinement  in  miserable  habitations 
we  meet  with  severe  cases  of  rickets. 

Frequency,  etc. — Rickets  is  one  of  the  most  common  of  diseases,  and  is 
especially  frequent  in  densely-populated  cities,  such  as  Prague,  London,  and 
Manchester,  where  an  average  percentage  of  thirty  among  young  children 
attending  the  hospitals  has  been  given  by  Ritter,  Gee,  and  Ritchie.  In  the 
well-to-do  classes  the  disease  may  be  nearly  as  frequent  as  in  the  poor  ones, 
but  the  type  is  usually  milder.  In  Vienna,  Kassowitz  says,  the  percentage 
of  cases  in  children  under  three  years  of  age  never  sinks  below  eighty,  and 
he  thinks  that  the  lower  figures  of  other  authors  may  be  due  to  the  fact 
that  they  have  not  included  slight  cases  of  rib-swelling  and  of  craniotabes. 

Our  own  observations  tend  in  the  same  direction,  and  we  think  that, 
even  if  the  question  of  craniotabes  be  left  out  and  attention  be  carefully 
directed  to  the  junction-area  of  the  fifth  and  sixth  ribs,  there  will  be  no 
difficulty  in  finding  at  least  fifty  per  cent,  of  examples  of  distinctive  rickets 
among  children  under  two  years  attending  the  out-patient  departments  of 
London  and  Manchester. 

Season. — Kassowitz  says  that  worse  cases  are  seen  in  Vienna  during  the 
winter  than  during  the  summer,  and  that  this  difference  is  more  noticeable 
with  the  poor,  who  are  more  shut  up  in  the  winter  and  so  breathe  worse 
air  than  the  children  of  the  well-to-do.  The  out-door  life  in  the  summer 
months  tends  to  cure  the  mild  and  improve  the  severe  cases. 

Ventilation. — The  connection  which  obviously  exists  between  the  preva- 
lence of  rickets  and  an  in-door  life  has  already  been  alluded  to.  The  evi- 
dence is  indeed  abundant,  as  regards  both  animal  aud  human  rickets,  that 
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impure  air  is  one  of  its  most  fertile  causes,  and  we  think  it  accounts  largely 
for  the  geographical  distribution  of  the  disease  and  for  its  greater  frequency 
among  the  poor.  The  children  of  rich  parents  are  often  fed  on  the  most 
unwholesome  diet,  but  tliey  do  not  inhabit,  in  company  with  several  other 
individuals,  a  poorly-ventilated  apartment  where  the  air  is  saturated  with 
moisture  and  badly  tainted  with  the  products  of  orgauic  decomposition. 
An  infant  who  goes  out  but  little  will  breathe  such  an  atmosphere  day  and 
night,  and,  however  suitable  its  food,  there  is  no  lack  of  irritants  for  the 
delicate  tissue  of  the  growing  skeleton. 

Want  of  sunlight  is  also  a  potent  factor  in  the  causation  of  the  disease. 

Food. — Unsuitable  food  during  the  first  year  of  life  has  been  univer- 
sally regarded  as  one  of  the  most  important  causes  of  rickets.  It  is  cer- 
tainly true  that  babies  suckled  during  the  greater  part  of  the  first  twelve 
months  are  less  liable  to  be  aifected  than  those  brought  up  by  hand,  and 
when  the  disease  occurs  in  them  it  is  of  a  less  severe  type.  Overfeeding  with 
starchy  foods  at  this  period,  too  much  cow's  milk  relatively  to  the  age  or 
individuality  of  the  child, — to  say  nothing  of  the  pernicious  odds  and  ends, 
such  as  potatoes,  pork,  raw  fruits,  which  are  often  freely  administered  to 
infants  of  the  poorer  classes, — cannot  but  tend  to  irritative  dyspepsia,  and 
so  indirectly  not  only  to  general  malnutrition,  but  also  to  defective  and  irreg- 
ular bone-development.  But  while  admitting  that  premature  •weaning,  and 
oversuckling,  and  unsuitable  artificial  feeding,  all  tend  to  rickets,  we  cannot 
but  think  that  their  influence  has  been  overstated,  to  the  exclusion  of  other 
agents,  of  whi(!h  we  would  lay  especial  stress  on  (1)  bad  air  and  (2)  the  in- 
sufficient covering  of  the  infant's  limbs  as  illustrated  by  the  process  of 
"  shortening"  or  hardening. 

Further,  it  must  be  admitted  that  some  breast-fed  children  become 
rickety  in  spite  of  an  abundant  supply  of  mother's  milk ;  and,  again,  that 
others,  especially  the  first-born  children  of  healthy  young  parents,  who 
presumably  have  a  good  physique  to  start  with,  may  be  fed  artificially, 
with  many  physiological  indiscretions,  and  yet  grow  up  absolutely  free 
from  rickets. 

In  this  connection  the  following  experiments  should  be  considered. 
Gueriu  kept  puppies  on  a  meat  diet  for  four  or  five  months,  when  they 
showed  all  the  signs  of  rickets  in  its  most  typical  form,  but  other  puppies 
of  the  same  litter,  suckled  in  the  usual  way,  remained  in  good  health. 
Tripier,  in  more  recent  experiments  on  cats,  dogs,  and  chickens,  failed  to 
induce  rickets  by  unsuitable  food,  although  the  animals  died.  Dr.  Baxter 
also  failed  to  induce  a  true  rickets  by  the  administration  of  starchy  food  to 
young  animals ;  but  it  is  clear  that  in  his  experiments  the  marasmus  pro- 
duced was  so  profound  that  tliere  was  not  sufficient  assimilation  to  produce 
rickets,  the  animals  dying  of  inanition. 

The  young  animals  in  the  Zoological  Gardens,  Eegent's  Park,  London, 
artificially  fed,  but  without  milk,  have  furnished  to  Mr.  Bland  Sutton  lux- 
uriant examples  of  rickets  in  every  form,  to  which  they  have  succumbed. 
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Since  on  his  suggestion  a  litter  of  young  lions  has  been  fed  on  milk  and 
cod-liver  oil  in  addition  to  meat  and  bones  previously  supplied,  a  striking 
improvement  in  nutrition  has  been  obtained,  and  it  would  seem  that  the 
rickets  Avhich  formerly  M'as  so  disastrous  when  only  bones  and  meat  were 
supplied  could  by  this  change  of  diet  be  overcome  without  making  any 
change  in  other  surrounding  conditions. 

Relation  to  Digestive  Disorders. — In  a  very  large  number  of  cases 
the  obvious  signs  of  rickets  appear  to  be  preceded  by  symptoms  of  gastro- 
intestinal catarrli,  but  it  is  noteworthy  that  if  vomiting  and  diarrhcea  be 
severe  and  prolonged,  the  result  is  not  rickets,  but  general  marasmus.  We 
have  made  many  post-mortem  examinations  of  atrophied  infants,  in  which 
evidences  of  rickets  were  either  quite  minute  or  nil,  and  this  seems  to  us  to 
harmonize  with  the  view  we  have  just  stated  respecting  the  unsuccessful 
experiments  in  the  production  of  rickets  in  the  lower  animals.  For  it 
appears  requisite  for  the  production  of  rickets  to  any  obvious  extent,  that 
a  moderate  amount  of  assimilation  must  occur. 

Relation  to  Syphilis. — Parrot's  view,  that  rickets  is  the  iiual  outcome 
of  syphilis  and  that  syphilis  is  the  only  cause  of  rickets,  is  much  too  ab- 
solute, and  is  abundantly  controverted  by  clinical  history  and  observation, 
and  by  the  parallel  manifestations  of  animal  rickets  which  occur  quite  apart 
from  syphilis.  But  his  observations  show  that  there  may  be  a  very  close 
and  complex  relationship  between  the  two  conditions.  It  is  remarkable 
that  in  a  large  number  of  cases  of  craniotabes  and  of  cranial  bosses  there 
are  evidences  of  the  existence  of  congenital  syphilis,  and,  although  these 
cranial  lesions  occur  quite  independently  of  syphilis,  and  must  be  consid- 
ered as  truly  rickety  lesions,  it  seems  possible  that  they  are  more  readily 
jjroduced  in  syphilitic  than  in  non-syphilitic  infants.  The  most  reasonable 
view  appears  to  be  that  S3'philis,  besides  producing  its  specific  changes  which 
are  distinct  from  rickets,  and  which  for  the  most  part  run  a  definitive  course 
of  their  own,  also  acts  as  a  chronic  depressant  to  the  nutrition  of  the  infant 
and  qiijj  chronic  depressant  induces  rickets. 

Relation  to  Other  Diseases. — It  is  a  matter  of  common  observation 
that  rickets  is  often  apparently  initiated  during  convalescence  from  an  acute 
illness,  such  as  broncho-pneumonia  or  one  of  the  exanthemata.  It  may  be, 
however,  that  such  an  acute  illness  has  exaggerated  a  minor  degree  of  pre- 
existent  rickets. 

The  question  of  antagonism  of  certain  diseases  and  diatheses  to  the  pro- 
duction of  rickets  is  of  great  interest.  Marasmus  has  been  already  men- 
tioned, and  there  seems  also  to  be  some  antagonism  between  tubercle  and 
rickets  Thus,  children  who  suffer  early  from  tuberculosis  do  not  appear  to 
become  rickety.  Again,  children  who  without  showing  evidence  of  actual 
tuberculosis  have  what  may  be  called  the  tubercular  build  of  body  appear 
to  be  little  liable  to  rickets.  In  such  children  the  teeth  are  cut  early  and 
the  bones  grow  rapidly  and  are  well  shaped.  On  the  other  hand,  rickets  is 
in  itself  no  protection  against  tubercle. 
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Heredity. — There  is  no  conclusive  proof  that  rickets  is  transmitted 
from  father  to  son.  Even  the  fact  in  a  given  case  that  a  father  shows  signs 
of  former  rickets,  and  that  his  son  becomes  rickety,  is  compatible  with  the 
hypothesis  that  both  may  have  acquired  the  disease  in  infancy  as  a  result 
of  defective  hygiene,  faulty  food,  etc.  Sir  William  Jenner  is  sceptical  as  to 
the  influence  of  the  father  in  producing  rickets,  but  most  authorities  agree 
that  the  condition  of  the  health  of  the  mother  during  pi-egnancy  is  an  im- 
portant factor.  The  later  children  of  a  large  family  are  much  more  liable 
to  be  rickety  than  the  earlier,  and  this  is  more  marked  among  the  poor 
than  among  the  rich,  because  the  conditions  of  life  constantly  tend  in  them 
to  a  lower  stratum  of  health. 

Relation  to  Age  and  Varieties  of  Rickets. — Early  Fractures. — In 
the  ordinary  cases  of  rickets,  even  green-stick  fractures  seldom  occur  early. 
But  there  are  cases  of  very  early  fractures — even  occurring  in  utero — which 
are  somewhat  difficult  to  explain.  A  few  of  these  cases  occur  in  premature 
still-born  fcetuses  who  are  the  subjects  of  intra-uterine  syphilis. 

The  fractures  occur  just  above  the  junction-area  of  shaft  with  epiphysis, 
and  on  post-mortem  examination  in  some  of  the  long  bones  inflammatory 
.softening  of  this  junction-region  may  be  found  (gelatiuiform  transformation 
of  Parrot),  or  the  inflammatory  process  may  have  come  to  an  end  and 
eventuated  in  a  layer  of  calcareous  deposit  through  which  the  fracture 
takes  place.  The  appearance  on  section  is  quite  different  from  that  of 
rickety  bone.  There  is  neither  a  cushion  of  proliferated  cartilage  nor  a 
mass  of  loosely-calcified  spongioid  bone. 

Moreover,  the  above-mentioned  change  in  the  junction-area  is  often 
associated  with  long,  diffuse  periosteal  nodes,  giving  rise  to  hard  bony 
lamiuEe.  In  these  cases  may  also  be  found  miliary  gummata  of  the  liver 
and  sometimes  peritonitis. 

But  there  are  other  cases  in  which  there  is  no  evidence  of  syphilis  and 
of  which  the  pathology  seems  to  be  difi^erent.  The  fractures  may  occur  in 
the  middle  of  the  shaft  as  well  as  at  the  junction-area,  they  may  be  single 
or  multiple,  partial  or  complete,  and  when  complete  the  crepitus  obtained  is 
often  very  striking  for  such  young  bones.  Beudiugs  of  bones  as  well  as 
repaired  (annular  intra-uterine)  fractures  are  sometimes  to  be  found.  The 
beads  on  the  ribs  may  not  be  very  obvious  to  external  inspection,  but  they 
are  proved  on  section  to  be  truly  rickety.  The  ossification  of  the  mem- 
brane-bones of  the  cranium  is  often  delayed.  There  seems  no  reason  to 
doubt,  from  the  researches  of  Lauro  and  others,  that  these  are  true  cases  of 
intra-uterine  rickets.  If  the  process  begins  early  enough,  its  evolution 
seems  in  many  respects  to  be  more  rapid  than  we  commonly  find  in  ordi- 
nary post-natal  rickets ;  for  example,  alike  in  the  beads  and  in  the  ends  of 
the  long  bones  the  broad  cushion  of  proliferating  cartilage  has  been  partly  re- 
placed by  brittle  calcified  spongioid  bone,  which  is  a  comparatively  late  phase 
of  the  post-natal  rickets.  So  also  with  regard  to  the  layer  of  bone  forming 
the  shaft.     This  explains  the  undue  brittleness  of  the  bones  in  these  cases. 
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Many  of  the  cases  of  severe  and  early  intra-uterine  rickets  with  muhiple 
fractures  die  soon  after  birth,  but  other  eases,  in  which  probably  the  process 
has  begun  at  a  later  period,  show  definite  signs  at  birth,  and,  whilst  some 
of  the  deformities  prove  their  rickety  character  by  undergoing  gradual 
involution  within  a  few  months  of  birth,  typical  signs  of  rickets  in  other 
pai-ts  of  the  body  develop.  For  example,  a  child  who  was  under  the  care 
of  one  of  the  writers  had  been  bom  with  much  defective  ossification  of  the 
back  of  the  skull,  and  with  considerable  bowing  of  the  anterior  part  of 
both  thighs,  which  were  found  to  be  very  tender.  Within  the  first  three 
months  of  life  the  bent  thighs  lost  their  tenderness  and  became  slowly  and 
definitely  straighter,  whilst  a  green-stick  fracture  appeared  in  the  upper 
part  of  one  humerus  and  some  suspicion  of  a  green-stick  fracture  appeared 
in  the  corresponding  part  of  the  other.  Beads  on  the  ribs  and  grooving  of 
the  thorax  also  became  very  manifest. 

There  is  probably  a  descending  scale  of  intra-uterine  rickets  depending 
on  the  period  of  initiation  and  the  activity  of  what  we  may  provisionally 
call  the  irritant  which  gives  rise  to  the  disease.  There  are,  first,  those  cases 
such  as  Lauro  has  described,  in  which  the  disease  begins  early  and  runs 
what  must  be  considered  as  compared  with  post-natal  rickets  an  accelerated 
course,  in  which  fractures  may  occur  in  intra-uterine  life  or  during  the  act 
of  birth  or  shortly  after  birth  with  the  very  minimum  of  violence,  and  in 
which  it  would  appear  that  the  premature  calcification  of  spongioid  bone  is 
responsible  for  the  excessive  brittleuess.  Secondly,  there  are  cases  like  tiiat 
just  mentioned  in  %vhich  the  process  has  not  progressed  so  far  as  in  the  first 
case,  but  in  which  rickety  deformity  in  some  bones  exists  and  in  which  the 
premature  rickety  change  in  other  bones  is  proved  by  early  green-stick 
fracture.  In  these  cases  the  rickets  is  progressive  for  a  time  at  least  after 
birth.  Thirdly,  there  are  cases,  which  according  to  Kassowitz's  and 
Schwarz's  investigations  are  tolerably  common,  of  slight  intra-uterine 
rickets.  The  clinical  verification  at  birth  of  these  cases  may  require  some 
care  to  establish,  but  post-mortem  examination  proves  the  existence  of 
rickety  lesions,  and  the  frequency  with  which  they  are  found  strongly 
suggests  that  such  slight  intra-uterine  rickets  may  often  be  the  rudiment 
which  develops  into  common  post-natal  rickets. 

So-called  Fceial  Rickets — Fatal  Cretinism — Achondroplasy. — Over  and 
above  the  cases  which  we  have  before  described  as  true  intra-uterine  rickets, 
there  are  several  specimens  which  have  been  described  by  different  ob- 
servers and  in  which  the  common  characters  are  so  striking  that  they  form 
a  distinctive  group. 

The  cases  in  question  are  generally  still-born,  or  if  they  survive  it  is 
only  for  a  short  time. 

There  is  often  a  considerable  amount  of  subcutaneous  fat  marked  off 
on  the  limbs  by  curious  transverse  furrows.  The  most  striking  feature  in 
these  cases  is  the  disparity  between  the  length  of  the  limbs  and  that  of  the 
trunk.     The  upper  limbs  when  laid  alongside  the  trunk  often  do  not  ex- 
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tend  lower  than  the  level  of  the  umbilicus,  and  the  fingers  are  particularly 
stunted. 

The  lower  limbs  are  also  stunted.  When  the  limb-bones  are  removed, 
they  are  seen  to  be  firm  and  smooth,  with  the  normal  curves  somewhat 
exaggerated,  especially  in  relation  to  the  length  of  the  shafts.  On  section 
the  bone  of  the  shaft  is  found  to  be  unduly  compact.  There  is  no  prolifer- 
ating zone  of  cartilage  at  the  junction-area,  and  the  ossifying  centre  of  the 
epiphysis  when  developed  is  situated  not  in  the  centre  of  the  epiphysis,  but 
along  the  line  of  junction  with  the  shaft.  Microscopic  examination  shows 
that  the  preliminary  row  formation  of  cartilage-cells  does  not  take  place,  or 
only  to  a  very  slight  extent,  and  the  whole  process  of  bone-formation  in 
its  initial  as  well  as  its  later  stage  is  derived  from  the  intnision  of  peri- 
osteum. 

It  is  the  failure  of  the  columnar  row  formation  of  cartilasce-cells  which 
probably  determines  the  arrest  or  stunting  of  length-growth  of  the  limb- 
bones,  and  it  was  on  this  character  that  Prof.  Parrot  based  the  title  which 
he  gave  to  this  group  of  cases  of  achondroplasy. 

It  will  be  obvious  that  in  sjiite  of  superficial  resemblance  these  cases 
have  nothing  essentially  in  common  with  rickets :  histologically,  indeed, 
they  constitute  a  group  which  is  the  antithesis  of  rickets.  It  is  interesting 
to  note  the  difl^erence  from  a  true  rickety  bead  which  the  rib  at  its  anterior 
extremity  presents  in  one  of  these  cases.  There  is  a  thickening  round  the 
end  of  the  costal  cartilage,  but  it  is  found  on  section  to  be  a  bony  investing 
sheath  or  ring  which  is  a  prolongation  derived  from  the  active  periosteum 
of  the  rib  and  in  which  proliferating  cartilage  plays  no  j)art. 

The  skull-changes  are  very  remarkable.  The  membrane-formed  bones, 
are  well  developed,  but  the  cartilage-formed  portions  are  stunted.  In  these 
cases  there  exists  the  curious  tribasilar  synostosis  first  described  by  Virchow. 
There  is  premature  union  of  the  basi-occipital,  basi-sphenoid,  and  prse- 
sphenoid,  thus  forming  one  short  continuous  bone,  which  accounts  for  a 
remarkable  shortening  of  the  basis  cranii. 

Eberth  has  found  changes  parallel  to  those  above  described  both  in  the 
long  bones  and  in  the  skull  in  some  specimens  of  malformed  calves,  and 
has  given  the  title  of  calf-cretinism  to  the  condition.  As  an  alternative 
name  to  Prof.  Parrot's  it  would  seem  reasonable  to  call  these  cases  foetal 
cretinism,  though  it  is  doubtful  whether  the  thyroid  gland  is  constantly 
altered  as  it  appears  to  have  been  in  Virchow's  case. 

The  So-called  Acute  Rickets. — Tlie  great  variation  between  different  cases 
in  respect  of  number  of  bone-lesions,  mode  of  onset,  and  amount  of  local 
distress  and  of  constitutional  suffering  has  been  recognized  by  all  writers  on 
rickets.  As  to  mode  of  onset,  cases  have  been  divided  into  those  which 
begin  abruptly  and  those  which  begin  insidiously,  and  for  some  writers 
cases  of  acute  rickets  are  nothing  more  than  ordinary  rickets  commencing 
abruptly. 

But  careful  clinical  study  will  show  that  there  is  a  group  of  cases  to 
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which  the  title  of  acute  rickets  lias  beeu  applied  which  have  many  characters 
in  common  separating  them  from  ordinary  rickets.  For  a  full  account  of 
these  cases  the  article  on  Scurvy  may  be  consulted,  but  it  is  adequate  in  the 
present  article  to  enumerate  briefly  the  striking  features.  The  loM'ei-  limbs 
are  most  severely  and  characteristically  affected ;  they  are  tense  and  shiuy 
and  often  quite  immobile.  The  tenderness  is  excessive.  At  the  junction- 
areas  sometimes  crepitus  can  be  obtained,  and  from  these  regions  there  is  a 
sheath  of  cylindrical  swelling  extending  for  a  varying  distance  along  the  shafts. 

The  bones  of  the  upper  limbs  may  also  be  affected,  and  the  cranium  and 
ribs.  Fractures  have  been  observed  in  the  upper  limbs  and  in  the  ribs. 
The  ansemia  in  these  cases  is  profound,  and  the  great  majority  of  them  pre- 
sent more  or  less  sjMnginess  of  the  gums.  On  post-mortem  examination  of 
the  bones  there  is  found  often  an  extensive  subperiosteal  hemorrhage,  most 
marked  in  the  limbs,  which  are  tense  and  immobile.  This  extravasation  is 
enough  to  separate  the  cases  from  those  of  ordinary  rickets. 

Infantile  Osteomalacia. — We  have  already  seen  that  in  rickets  there 
are  many  processes  going  on  side  by  side, — namely,  proliferation  of  carti- 
lage, the  formation  of  loose  spongioid  bone  which  contains  lime  salts,  the 
absorption  of  bone,  leading  to  rarefaction  of  the  shaft,  and  the  deposition 
of  new  bone  which  is  almost  if  not  altogether  limeless.  The  proportion  in 
which  these  processes  are  found  may  vary  within  wide  limits.  If  the  first 
two  are  very  active,  ordinary  rickets  with  its  enlarged  bone-extremities  is 
the  result.  If  there  is  much  absorption,  there  is  then  proneness  to  partial 
fractures  of  the  trabeculns  which  remain,  and  also  of  some  of  the  unsupported 
cortical  layers,  and  in  all  probability  these  fractures  take  a  part  in  the  pro- 
duction of  the  deformities  of  the  shafts.  If,  in  the  third  place,  after  there 
has  been  considerable  absorption,  the  deposition  of  limeless  bone  both  under 
the  periosteum  and  in  the  medullary  canals  becomes  the  prominent  feature, 
then  rickety  osteomalacia  is  the  result.  The  bones  in  these  cases  are  small 
and  elastic  and  do  not  readily  break.  This  last  variety  has  in  our  experi- 
ence occurred  only  in  very  marasmic  children,  and  in  the  cases  reported  by 
Dr.  Rehn  the  same  fact  was  observed.  A  case  has  been  recorded  by  one 
of  us  which  showed  remarkable  differences  from  the  above  variety.  A 
marasmic  child,  seven  and  one-half  months  old  when  first  seen,  presented 
remarkable  bondings  of  all  the  limb-bones  and  great  flexibility  of  the 
cranial  bones,  but  the  chest  showed  neither  beads  nor  grooves.  It  was 
stated  that  the  bendings  had  been  present  since  birth.  On  post-mortem 
examination  all  the  long  bones  were  extremely  brittle,  and  on  section  the 
shaft  was  found  to  consist  of  a  thin  cortical  shell  of  apparently  normal  bone 
which  enclosed  soft  dark-red  pulpy  material.  On  washing  this  material 
away  a  scanty  trabecular  gritty  framework  was  seen,  whilst  in  some  places 
the  bone  was  completely  absorbed,  leaving  the  appearance  of  cystic  cavities. 
There  tms  no  proliferation  of  cartilage  at  the  junction-areas,  and  this  was 
proved  microscopically. 

The  bones  forming  the  roof  of  the  cranium  were  thin,  and  consisted. 
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like  the  limb-bones,  of  thin  cortex  with  pulpy  contents.  Many  fractures  of 
the  ribs  were  found  near  their  posterior  angles,  but  no  indication  whatever 
of  beads  at  the  anterior  extremities.  Obviously  the  features  of  this  case 
agree  with  those  of  adult  mollities  ossium  or  true  osteomalacia  and  differ 
completely  from  the  cases  which  we  have  previously  described  as  belonging 
to  the  limeless-bone  variety  of  rickets. 

In  the  latter  variety  proliferation  of  cartilage  is  present,  and  after  the 
absorption  of  bone  there  is  deposition  of  new  limeless  bone  which  forms  a 
nearly  solid  flexible  shaft,  whereas  in  the  case  described  by  one  of  us  pro- 
liferation of  cartilage  is  completely  absent,  and  absorption  of  bone  has 
attained  an  extreme  degree,  the  trabecular  structure  being  largely  replaced 
by  pulpy  cellular  material. 

Late  Rickets. — The  onset  of  active  rickets  at  periods  later  than  two 
years  old  is  certainly  rare.  Sir  William  Jenner  refers  to  the  case  of  a  boy 
in  whom  the  symptoms  of  the  constitutional  disease  did  not  manifest  them- 
selves till  he  was  a  little  more  than  three  years  old,  and  to  a  girl  aged  nine 
years  ■who  was  then  only  beginning  to  suffer.  Other  observers  have  stated 
that  rickets  may  commence  in  adolescence,  but  we  do  not  know  of  any  post- 
mortem evidence  on  these  cases. 

Our  own  experience  is  confined  to  two  cases  in  which  there  were  very 
active  manifestations  at  the  age  of  eleven  years,  proved  post  mortem  to  be 
truly  rickety,  presenting  characteristic  exuberant  changes  at  the  junction- 
area,  under  the  jieriosteum,  and  in  the  medullary  portions  of  the  long  bones, 
with  typical  fractures.  But  in  one  case  certainly,  and  in  the  other  case 
probably,  there  had  been  infantile  rickets  which  had  subsided.  The  active 
symptoms  at  the  age  of  eleven  years  were  regarded  by  ns  as  remarkable 
recrudescences  rather  than  new  developments  of  the  disease. 

Pathological  Summary. — A  review  of  the  facts  disclosed  by  a  study 
of  the  morbid  anatomy  and  etiology  leads  us  to  the  following  conclusions : 

1.  That  just  as,  clinicallj^,  enlargement  of  the  junction-area  is  the  most 
characteristic  sign,  so  its  anatomical  equivalent — namely,  proliferation  of 
cartilage,  with  the  associated  increased  vascularization — must  be  regarded 
as  pathognomonic  of  rickets,  softening  of  bone  being  a  more  variable  and 
less  distinctive  feature. 

2.  That  histologically  it  is  impossible  to  distinguish  such  a  condition 
from  that  met  with  in  the  early  stages  of  an  ordinary  inflammation.  It  is 
obviously  something  more  than  a  mere  chemical  change :  such  overgrowth 
could  result  only  from  direct  stimulation  of  the  tissue  itself  Between  a 
simple  hyperplasia  and  an  inflammation  there  are,  no  doubt,  many  connect- 
ing anatomical  links ;  and  while  the  theoretical  question,  whether  rickets  is 
to  be  classed  as  one  of  the  links  in  the  chain,  or  as  a  bona  fide  inflammation, 
is  not  easily  settled,  the  plain  and  practical  outcome  of  a  study  of  these 
ciianges  is,  surely,  that  we  have  to  deal  with  an  irritative  overgrowth  of 
the  osteogenetic  tissues,  and  that  this,  and  not  deprivcdion  of  lime,  is  the  p7-i- 
mary  fact  in  the  disease. 
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3.  Whatever  the  irritant  causing  the  overgrowth  described, — whether 
a  single  substance,  as  lactic  acid,  or  any  one  of  several  substances, — it  is 
quite  certain  that  it  is  easily  developed  in  infant  life.  For  if  one  fact  stands 
out  more  prominently  than  another  in  the  pathology  of  rickets,  it  is  this, 
that  almost  any  injurious  influence  brought  to  bear  on  a  child  during  the 
period  of  most  active  growth  tends  to  produce  rickets :  a  chill  to  the  sur- 
face, the  inhalation  of  noxious  gases,  the  assimilation  of  ill-digested  fluids, 
the  syphilitic  virus,  etc.,  may  each  develop  some  irritant  in  the  blood  which, 
however  mild,  easily  acts  on  the  tender  walls  of  the  young  vessels  in  the 
growing  parts  of  a  bone ;  in  health  a  new  formation  of  vessels  is  going  ou 
there,  and  a  physiological  increase  is  easily  stimulated  into  a  pathological 
one.  It  seems  probable  that  if  the  irritant  acts  suddenly  and  profoundly, 
so  as  to  interfere  in  a  marked  degree  with  assimilation,  atrophy  and  not 
rickets  is  induced. 

4.  There  is  sufficient  evidence  that  in  many  cases  rickets  is  initiated  at 
a  very  early  period, — namely,  during  the  last  three  months  of  foetal  life  or 
during  the  first  few  months  after  birth,  when,  as  Kassowitz  points  out,  the 
bones  are  most  actively  growing.  There  is  also  a  correspondence  between 
the  age  at  which  spontaneous  cure  occurs  in  a  particular  bone  and  the  time 
when  the  energy  of  growth  of  that  bone  is  diminishing.  The  rare  examples 
of  "  late  rickets"  are  probably  always  caused  by  irritation  of  lesions  which 
were  initiated  very  early  in  life  and  have  remained  latent. 

Course  and  Prog-nosis. — In  this  disease  different  portions  of  the  skele- 
ton become  progressively  involved,  probably  in  relation  to  their  respective 
periods  of  developmental  activity,  and,  as  there  is  a  natural  tendency  to 
involution  of  the  bone-lesions,  the  disease  may  be  subsiding  in  one  regiou 
when  it  is  only  starting  in  another :  thus  the  cranial  changes  may  be  ap- 
Ijroaching  the  end  of  their  cycle  when  active  epiphysial  changes  are  only 
commencing.  It  seems  possible  that  the  cranial  lesions  may  pass  through 
their  evolution  with  a  minimum  of  involvement  of  other  parts  of  the  skele- 
ton. The  same  may  be  said  of  slight  beading  of  ribs,  which  may  appear, 
remain  for  a  time,  and  then  pass  away  without  any  other  outward  manifes- 
tation whatever.  It  is,  however,  always  important  to  remember  that  slight 
changes  may  be  present  elsewhere  which  give  no  clinical  indication.  Fur- 
ther, in  some  cases  the  incidence  of  the  disease  in  one  region  may  be  very 
pronounced  and  the  lesions  in  other  regions  slight. 

The  time  occupied  in  the  complete  evolution  of  the  disease  varies  within 
wide  limits.  When  rickets  is  an  early  foetal  disease,  its  progress  is  prob- 
ably much  more  rapid  than  that  of  the  ordinary  form  of  rickets,  with 
which  we  are  acquainted.  But  in  the  ordinary  form  there  are  great 
variations,  dependent  to  some  extent  on  the  degree  to  which  existing  in- 
jurious influences  are  removed  and  on  the  liability  of  exposure  to  fresh 
sources  of  irritation.  Definite  exacerbations  and  periods  of  latency  may 
be  observed.     This  is  probably  the  case  in  late  rickets. 

As  striking  examples  of  complete  involution  we  may  mention  the  entire 
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disappearance  of  the  beads  on  the  ribs  and  the  vertical  grooves  ou  the 
thorax,  which  are  never  seen  in  the  adult,  whilst  the  pigeon-breasted  chest, 
which  may  arise  independently  of  rickets,  often  persists  in  adult  life. 

Curvatures  of  the  limbs  tend  to  right  themselves  with  further  growth 
of  the  bones  after  the  rickety  process  has  come  to  an  end  in  that  region, 
but  we  can  never  foretell  what  degree  of  straightening  will  take  place. 

Arrest  of  growth  with  resulting  dwarfing  in  length  of  the  limb-bones 
is  a  common  result  of  severe  rickets,  and  may  coexist  with  a  fair  develop- 
ment of  head  and  trunk. 

Prognosis. — Rickets,  though  not  in  itself  a  fatal  disease,  is  liable  to 
many  serious  complications,  and,  if  severe,  by  impairing  mobility  inter- 
feres with  proper  nutrition  :  in  slighter  cases,  on  the  other  hand,  the  general 
health  seems  to  be  scarcely  aifected.  The  serious  comi^lications  are  those 
of  the  respiratory  tract  mainly,  in  consequence  of  the  thoracic  deformity 
which  contributes  to  pulmonary  collapse.  Bronchitis,  broncho-pneumonia, 
measles,  whooping-cough,  and  laryngitis  are  badly  borne  by  the  rickety 
infant. 

Laryngismus  stridulus  and  convulsions  are  occasionally  fatal. 

The  supervention  of  splenic  ansemia,  although  not  necessarily  fatal,  is 
serious  even  in  a  slight  case  of  rickets. 

Treatment. — Prophylaxis. — Adequately  considered,  this  involves  the 
complete  hygiene  of  infancy  and  early  childhood,  and  for  a  full  discussion 
of  the  subject  we  refer  the  reader  to  the  several  articles  dealing  with  it  in 
the  preceding  volume.  But  it  is  necessary  to  state  some  of  the  most  impor- 
tant points  bearing  on  the  care  of  infancy,  the  more  so  that  the  measures 
best  adapted  for  the  prevention  of  rickets  constitute  the  essential  part  of  the 
treatment  of  the  disease  when  present. 

Tlie  Pregnant  Mother. — Accepting  Kassowitz's  teaching  that  many  cases 
of  rickets  begin  in  intra-uterine  life,  it  is  obvious  that  we  should  consider 
the  maintenance  of  the  mother's  health  at  the  maximum  during  pregnancy 
as  of  the  first  importance.  Although  we  are  ignorant  of  the  cause  of 
the  anomalies  which  sometimes  occur, — e.g.,  the  pregnant  mother  in  fair 
average  health  and  the  new-born  infant  poorly  nourished,  and  vice  versa, — 
yet,  in  general  terms,  the  maintenance  of  the  mother's  nutrition  is  equiva- 
lent to  giving  the  infant  a  good  start.  Two  conditions  in  the  mother  seem 
pretty  clearly  to  determine  the  occurrence  of  rickets :  first,  repeated  child- 
bearing  per  se,  and,  second,  the  continuance  of  suckling  during  pregnancy. 

The  Food  of  the  Infant. — The  great  desideratum  is  to  maintain  the 
mother's  milk  in  respect  of  quantity  and  quality. 

In  young  mothers  we  hold  that  suckling  may  be  often  continued  as 
the  exclusive  mode  of  feeding  for  ten  months  with  advantage  to  the  infant 
and  without  injury  to  the  mother.  The  practice  among  the  well-to-do  of 
weaning  the  child  on  account  of  slight  failure  of  the  mother's  nutrition  is 
mischievous  and  short-sighted.  To  our  great  surprise,  and  in  some  cases 
against  our  urgent  advice,  we  have  seen  mothers  continue  suckling  through 
Vol,  II.— 17 
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febrile  diseases,  without  obviously  interfering  with  the  nutrition  of  their 
infants,  and  also  themselves  making  good  recovery  from  these  affections. 
We  have  also  found,  in  some  cases  where  there  was  considerable  debility 
and  some  aufemia  in  the  early  period  of  lactation,  that  these  conditions 
have  manifestly  improved  after  the  suckling  has  been  continued  for  a  time. 
With  respect  to  the  occurrence  of  the  catamenia  as  an  indication  that  suck- 
ling should  be  suspended  either  temporarily  or  permanently,  although  we 
have  seen  during  such  times  some  disturbance  in  the  infant's  digestion  set 
up  in  the  way  of  loose  stools  or  even  vomiting,  such  disturbance  has  in  our 
experience  been  slight,  and  we  consider  that  it  is  unwise  on  this  ground  to 
discontinue  suckling. 

There  are  undoubtedly  rare  cases  in  which  suckling  has  been  followed 
by  convulsions  in  the  infant,  and  there  are  not  a  few  in  which  on  exclusive 
suckling  the  infant  does  not  thrive  and  in  which  after  being  placed  to  the 
breast  it  is  dissatisfied ;  but  even  in  these  cases  we  believe  that  partial 
suckling  ought  to  be  attempted.  The  alleged  danger  of  mixing  the  milk 
— that  is,  of  combined  natural  and  artificial  feeding — is  entirely  illusory. 

With  respect  to  the  food  of  the  nursing  mother,  it  need  only  be  here 
stated  that  over  and  above  a  mixed  nutritious  diet  there  ought  to  be  a  fair 
amount  of  fluid,  and  that  common  experience  teaches  that  milk  gruel,  cocoa, 
and  cod-liver  oil  may  often  be  assimilated  with  much  advantage  during 
lactation  by  those  who  at  other  periods  would  be  unable  to  digest  them. 

The  infant  ought  to  be  fed  at  first  every  two,  then  every  three  hours. 
Without  laying  down  the  absolute  rule  that  in  no  case  ought  a  shorter 
interval  than  two  hours  to  elajise,  it  ought  to  be  stated  that  before  giving 
the  breast  to  a  crying  infant  it  should  first  be  ascertained  if  the  distress  is 
caused  l:>y  flatulence  with  a  tight  binder  or  by  cold  extremities. 

Artificial  Feeding-. — If  the  mother's  milk  fails,  whether  partially  or 
entirely,  it  becomes  necessary  to  supplement  or  replace  it  either  by  a  wet- 
nurse  or  by  some  form  of  artificial  feeding.  The  first  of  these  alternatives, 
although  doubtless  the  simpler  solution  of  the  two,  ought  not  to  be  insisted 
on  before  a  reasonable  attempt  has  been  made  to  bring  up  the  child  by  hand. 

The  most  convenient  adjunct  to  the  mother's  milk  is  scalded  diluted 
cow's  milk.  It  ought  to  be  scalded  (sterilized)  in  order  to  destroy  disease- 
germs,  and  especially  in  the  summer-time,  in  order  to  prevent  the  lactic- 
acid  fermentation.  It  ought  to  be  diluted  chiefly  because  of  the  excessive 
amount  of  casein  contained  in  cow's  milk  as  compared  with  human  milk. 
As  to  the  amount  of  dilution  no  absolute  rule  can  be  given  ;  it  varies  with 
the  richness  of  the  milk  and  the  digestive  capacity  of  the  infant.  The 
common  formula — equal  parts  of  cow's  milk  and  water  during  the  first 
three  months,  and  gradual  increase  of  the  amount  of  cow*s  milk  up  to  full 
strength  at  twelve  months — is  in  many  cases  satisfactory,  but  the  amount 
of  the  dilution  must  obviously  vary  with  the  richness  of  the  milk. 

The  true  test,  however,  is  to  be  found  by  examining  the  condition  of  the 
child's  stools.     If  they  continue  of  a  bright  gamboge-yellow  color,  of  a 
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soft  consistency,  not  markedly  offensive,  and  in  number  not  greater  than 
two  in  twenty-four  hours,  the  result  of  the  feeding  is  so  far  satisfactory. 
If  white  masses  of  unaltered  casein  appear,  some  alteration  should  be  made. 
Simple  dilution  may  be  adequate,  or  the  substitution  of  freshly-prepared 
barley-water  as  the  diluent  instead  of  simple  water.  This  simple  decoction, 
besides  being  in  itself  nutritious,  acts  beneficially  by  favoring  the  precipi- 
tation of  the  casein  in  smaller  masses  than  would  otherwise  occur. 

The  addition  of  a  small  quantity  of  long-boiled  and  strained  gruel  to 
the  diluted  milk  serves  the  same  purpose,  and  so  does  the  use  of  isinglass. 

Lime-water  has  been  a  time-honored  diluent  for  cow's  milk,  and,  on 
account  of  an  exploded  pathology  of  rickets,  has  been  held  in  high  repute ; 
but  the  amount  of  lime  held  in  solution  in  ordinary  lime-water  is  so  minute 
as  to  be  of  little  value,  and  if  an  appreciable  amount  of  the  alkali  is  de- 
sired, saccharated  liquor  calcis  should  be  used.  The  writers  believe  that 
barley-water  in  the  majority  of  cases  is  quite  adequate  and  that  lime-water 
is  unnecessary. 

If  the  casein  is  still  a  difficulty,  one  of  five  courses  may  be  adopted : 

(1)  The  milk  may  be  "  humanized."  The  cream  having  been  sepa- 
rated, some  of  the  casein  is  precipitated  by  curdling.  To  the  whey  still 
containing  a  little  casein  the  cream  is  now  restored,  the  resultant  being  a 
nearer  approach  to  the  mother's  milk  than  before. 

(2)  Or,  to  the  freely-diluted  cow's  milk  or  to  freshly-prepared  whey, 
cream  may  be  added  in  the  proportion  at  first  of  a  teaspoonful  of  cream  to 
about  four  ounces  of  diluted  milk  or  whey,  the  cream  being  gradually 
increased. 

(3)  Another  plan  is  partly  to  peptonize  some  of  the  casein  of  the  milk 
by  the  use  of  some  one  of  the  digestive  ferments.  Of  these,  pancreatic 
ferment  has  lately  come  much  into  vogue,  and  is  certainly  very  convenient. 
But,  though  sometimes  useful,  this  plan  is  probably  less  satisfactory  in  its 
result  than  (1)  and  (2). 

It  is  better  to  call  into  play  the  functions  of  the  glands  of  the  stomach 
in  the  natural  digestion  of  a  smaller  amount  of  casein  than  to  present  to  the 
stomach  an  already  partly-digested  pabulum. 

(4)  Condensed  milk  is  undoubtedly  tolerated  in  some  cases  in  which 
fresh  cow's  milk  utterly  fails.  It  is  useful  as  a  temporary  expedient,  and 
is  valuable  on  board  ship  or  in  travelling,  when  the  quality  of  cow's  milk 
cannot  be  relied  upon,  but  it  is  not  to  be  trusted  for  lengthened  periods 
except  as  an  adjunct  to  mother's  milk  or  in  combination  with  fresh  cow's 
milk.     (See  article  on  Scurvy.) 

(5)  Cow's  milk  may  be  put  aside  altogether  and  either  ass's  milk  or 
goat's  milk  emplovcd,  in  both  of  which  the  ]3ropoi-tion  of  casein  is  much 
less  than  in  cow's  milk.  Of  the  two,  ass's  milk  is  generally  the  more  suc- 
cessful, and  it  may  be  given  undiluted,  though  it  ought  always  to  be  scalded 
except  where  satisfactory  daily  inspection  of  the  udder  of  the  ass  can  be 
obtained. 
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Some  reference  must  be  made  to  the  various  artificial  infant  foods  M'hich 
with  or  without  the  imprimatur  of  Liebig's  name  have  flooded  the  EngHsh 
and  American  markets.  Of  the  non-malted  foods  and  those  which  are 
recommended  to  be  prepared  with  water  only,  scarcely  anything  need  be 
said  except  in  condemnation.  As  temporary  expedients  during  severe  gastric 
catarrh  they  may  be  useful,  but  they  are  unfit  for  continued  employment  as 
food  for  infants.     (See  article  on  Infant  Scurvy.) 

Of  the  malted  foods,  probably  all  the  chief  varieties  are  useful  to  some 
extent,  but  they  also  are  inadequate  when  given  alone,  for,  according  to  the 
careful  investigations  of  Dr.  Cheadle,  they  come  short  of  being  complete 
foods  because  of  their  deficiency  in  fat  and  in  proteid. 

The  writers  believe  that  their  chief  value  in  early  infancy,  when  given 
in  small  quantity  with  milk,  consists  in  their  facilitating  the  breaking  up 
of  the  casein-coagulum  into  small  and  manageable  masses.  When  the 
infant  has  passed  the  age  of  seven  months,  the  quantity  of  farinaceous 
material  added  to  the  milk  may  be  cautiously  increased.  Of  such  material 
we  know  nothing  better  than  oatmeal  boiled  for  three  or  four  hours  and 
then  strained,  the  strained  product  being  added  to  the  milk.  Plain  biscuit 
or  rusk,  if  boiled  and  sieved,  may  be  added  to  the  milk  during  the  last 
quarter  of  the  first  year.  Towards  the  end  of  the  first  year,  if  the  teething 
have  proceeded  satisfactorily,  small  pieces  of  rusk  with  fresh  butter  or  bacon 
fat  may  be  given  to  the  child  to  chew. 

Between  one  year  and  eighteen  months  thoroughly-mashed  potatoes 
with  gravy  may  be  given,  and  indeed  before  this  time  some  potato  may 
often  be  given  in  milk  with  advantage  if  thoroughly  boiled  and  sieved. 
Also  between  one  year  and  eighteen  months  some  light  pudding,  with  milk, 
may  be  commenced,  and  likewise  a  boiled  egg  and  a  little  broth.  The 
writers  believe  that,  as  a  rule,  it  is  best  not  to  begin  the  use  of  solid  meat 
until  after  the  age  of  two  years,  for,  although  it  is  doubtless  in  many  cases 
well  digested,  its  employment  tends  to  put  into  the  background  the  child's 
liking  for  and  dependence  on  milk  and  the  various  cereals.  The  writers 
believe  that  carefully-selected  soft  succulent  fruits,  such  as  the  juice  of 
oranges,  morsels  of  baked  or  grated  raw  apple,  and  well-cooked  vegetables, 
may  with  much  advantage  be  given  to  children  of  eighteen  months  and 
even  younger.  We  should,  however,  avoid  the  administration  of  preserved 
fruit  and  jams,  which  often  induce  acid  fermentation,  and  in  like  manner 
stringy  vegetables,  which  are  apt  to  set  up  in  young  children  dysenteric 
diarrhoea,  should  at  this  age  be  forbidden. 

Clothing. — In  the  damp,  cold,  and  variable  climates  of  England  and 
America,  in  general  terms,  the  safest  clothing  for  infancy  and  childhood 
consists  of  warm,  close-fitting,  equable  woollen  under-garments,  the  thick- 
ness of  which  should  vary  with  the  season,  whilst  the  upper  garments 
should  be  loose  and  light,  but  altered  in  thickness  and  number  according 
to  the  out-door  temperature. 

We  hold  that  every  child  under  two  years  of  age  should  whilst  in  the 
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outside  air  be  clothed  in  such  a  way  that  arms,  legs,  aud  neck  are  uniformly 
covered  with  woollen  fabrics,  and  that  in-doors  during  cold  weather  the 
same  rule  should  be  adopted.  The  process  of  "  hardening"  by  curtailing 
the  amount  of  woollen  under-clothing,  so  as  to  leave  the  neck,  part  of  the 
legs,  and  arms  bare,  is  surely  mischievous,  aud  stout,  vigorous  children  are 
strong,  not  in  consequence  of  this  plan,  but  in  spite  of  it.  The  best  methods 
of  "  hardening" — in  other  words,  of  increasing  the  resistance  of  skin  aud 
mucous  membranes  to  the  reflex  disturbances  set  up  by  cold  and  damp — 
consist,  we  believe,  in  careful  ventilation,  in  obtaining  for  the  child  as 
much  out-door  life  as  possible,  and  in  the  discriminating  use  of  baths  and 
of  friction  to  the  surface  of  the  body.  With  respect  to  ventilation,  the 
average  mother  and  nurse  have  still  to  learn  that  it  is  necessary  to  avoid 
differences  in  temperature  between  the  nursery  and  the  rest  of  the  house, 
and  between  the  house  and  the  outside  air.  If  the  temperature  of  the 
nursery  in  winter  be  kept  above  60°  F.,  chills  on  going  into  other  rooms 
and  especially  on  going  outside  ai-e  almost  inevitable.  Of  all  modes  of 
ventilating  nurseries,  we  believe  that  open  fires  give  the  greatest  safety,  as 
it  is  then  possible  to  have  some  simple  aud  constant  aperture  communicating 
with  the  external  air.' 

The  advantage  of  out-door  life  is  now  frankly  recognized  with  respect 
to  healthy  children,  but  the  value  of  some  free  exposure  to  air  for  tender 
and  susceptible  children  has  scarcely  filtered  into  the  lay  mind  as  yet.  It 
is  certain  that  many  delicate  children  may  with  great  advantage  be  taken 
out  of  doors  for  very  short  periods,  at  tolerably  frequent  intervals,  if  care 
be  taken  not  only  as  to  clothing  and  body-warmth  but  also  as  to  the  timely 
administration  of  food  shortly  before  they  are  taken  out. 

With  respect  to  baths,  we  think  the  temperature  ought  not  to  be  above 
90°  F.,  and  after  six  months  the  morning  bath  may  be  reduced  to  80°  F., 
aud  at  twelve  months  to  70°  F.  AYithout  fixing  any  absolute  time,  we 
believe  that  the  duration  of  the  bath  given  to  children  is  often  too  long. 
After  six  months  of  age  great  advantage  is  derived  by  squeezing  a  large 
spongeful  of  water  down  the  back  before  taking  the  child  out  of  the  bath. 
This  ought  at  first  to  be  of  the  same  temperature  as  that  of  the  water  in 
the  bath,  and  the  child  ought  to  become  accustomed  to  this  without  being 
frightened.  By  slow  degrees  the  final  spongeful  of  water  applied  in  this 
way  ought  to  be  made  colder,  and  if  carefully  done  the  bracing  and  harden- 
ing effect  of  this  simple  measure  will  become  very  manifest.  The  bath 
should  always  be  given  before  the  fire,  and  followed  by  vigorous  rubbing. 

The  liability  to  cold  extremities  which  corresponds  with  the  feeble 
peripheral  circulation  of  childhood,  and  which  sometimes  persists  through 
life,  ought,  we  believe,  to  be  most  zealously  watched  and  neutralized. 
Whenever  hands  and  feet  are  found  blue  and  cold,  they  ought  to  be  rubbed 

'  From  65°  to  70°  F.  is  a  better  temperature  for  the  nursery  during  the  cold  winters 
of  the  larger  cities  of  the  United  States.  Our  methods  of  heating  houses,  though  not  the 
most  healthful,  give  the  entire  house  the  same  degree  of  temperature. — Editor. 
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until  they  are  warm.  By  so  simple  a  method,  that  ^vhich  is  liable  to  be- 
come a  pathological  habit  may  certainly  be  controlled.  Some  children  get 
blue  extremities  after  a  bath  whether  it  be  w-arm  or  cold.  An  excellent 
method  in  such  cases  is  to  precede  the  bath  by  vigorous  rubbing,  either  of 
the  whole  body  or  of  the  extremities,  with  oil,  then  to  soap  the  body  freely 
and  give  the  bath  as  quickly  as  possible.  In  these  cases  the  final  afFusiou 
with  water  slightly  colder  than  that  of  the  bath  is  often  of  great  value. 
The  dry  rubbing  after  the  bath  ought  to  be  very  thorough  and  prolonged. 

General  Treatment  of  Rickets. — Having  ascertained  the  existence  of 
active  rickets,  however  slight,  we  must  next  investigate  the  causes  which 
may  be  supposed  to  give  rise  to  the  disease.  These  may  be  manifold,  and 
it  is  often  difficult  to  estimate  the  exact  share  of  each  factor,  but  in  every 
case  it  is  our  first  duty  to  rectify,  as  far  as  may  be,  any  departure  from  the 
general  lines  laid  down  in  the  preceding  section  :  thus,  the  feeding  and 
clothing  of  the  child,  the  ventilation  of  its  room,  its  bathing,  and  the  amount 
of  its  out-door  life,  should  each  be  minutely  regulated  ;  for  the  question  of 
hygiene  in  its  widest  sense  dominates  the  treatment  of  rickets,  and,  when 
placed  on  a  right  basis,  the  natural  tendency  of  the  disease  to  recovery  is 
largely  insured. 

So  far  as  we  know,  there  is  no  specific  for  the  cure  of  rickets.  Yet  it  is 
maintained  by  Kassowitz  that  phosphorus  acts  directly  and  with  benefit  on 
the  epiphysial  lesions.  He  commences  with  half-milligramme  (y^  of  a 
grain)  doses,  dissolved  in  almond  or  olive  oil ;  and  he  claims  that  under  this 
treatment,  witliout  modifying  hygienic  conditions,  the  bone-lesions  and  the 
general  nutrition  perceptibly  improve.  We  have  no  personal  knowledge  of 
the  value  of  this  treatment.  But  as  to  the  benefit  derived  from  cod-liver 
oil  there  is  universal  agreement.  It  may  be  given  with  confidence  in  most 
cases,  but  ought  to  be  diminished  or  suspended  if  it  obviously  gives  rise  to 
vomiting  or  diarrhoea.  The  close  ought  not,  as  a  rule,  to  exceed  two  or 
three  teaspooufuls  daily,  even  at  the  age  of  eighteen  months.  It  may  often 
be  given  with  advantage  in  five-  or  ten-drop  doses  to  the  youngest  infant. 
It  is  tolerated  in  larger  quantities  in  winter  than  in  summer,  and  is  best 
given  after  meals  or  the  last  thing  at  night.  As  a  rule,  cod-liver  oil  can  be 
taken  by  itself,  and  when  this  is  the  case  it  is  far  better  to  give  it  alone 
rather  than  in  one  of  the  numerous  trade  emulsions,  the  composition  of 
which  is  uncertain  :  the  simple  combination  with  extract  of  malt,  however, 
is  often  useful,  especially  as  leading  the  way  to  the  administration  of  the  oil 
pure  and  simple.  When,  owing  to  digestive  disturbances,  the  internal  ad- 
ministration of  cod-liver  oil  is  impossible,  in  some  cases  there  appears  to  be 
advantage  obtained  Ijy  its  inunction  into  the  skin.  There  is  fair  evidence 
of  some  absorption  taking  place. 

Scarcely  inferior  in  therapeutic  value  to  cod-liver  oil  is  the  careful 
employment  of  baths  and  friction  of  the  surface  of  the  body.  We  have 
already  given  in  detail,  in  the  prophylaxis,  the  necessary  cautions  as  to  the 
employment  of  baths  for  infancy  and  early  childhood,  and  we  only  wish  in 
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this  section  to  emphasize  the  great  vahie,  iu  the  treatment  of  rickets,  of  the 
modified  douche  given  after  the  baths.  When  frequently  used  and  given 
very  rapidly,  this  often  has  a  markedly  beneficial  effect  on  the  head-sweat- 
ing and  on  the  general  nutrition  of  the  skin.  Warm  salt  baths  followed  by 
the  douche  are  also  valuable. 

Friction  with  some  simple  oil  not  only  improves  the  nutrition  of  the 
superficial  tissues,  but  also  is  useful  for  the  development  of  the  flabby 
muscles,  and  much  can  be  done  in  this  way  in  averting  spinal  and  other 
deformities.  When  the  limbs  are  tender,  shampooing  should  be  suspended 
or  done  with  the  greatest  care. 

Treatment  of  the  Bone-Lesions. — If  there  is  much  tenderness,  and 
if  there  are  green-stick  fractures,  or  acute  bendings  of  bone,  it  is  best  to 
maintain  the  horizontal  position  and  provide  for  adequate  support  and  im- 
mobility. During  early  active  phases  of  rickets,  constant  care  should  be 
given  to  supporting  the  back.  When  the  tenderness  of  the  limbs  has  sub- 
sided and  the  child  is  anxious  to  stand,  if  there  is  any  deformity  it  is  wise 
to  err  on  the  side  of  over-caution,  for,  although  there  is  a  natural  tendency 
to  involution  and  many  deformed  bones  ultimately  become  straight,  we  can 
never  be  sure  that  the  restoration  will  be  complete. 

The  value  of  splints,  as  usually  applied,  for  the  direct  purpose  of 
overcoming  deformities,  may  be  open  to  doubt,  but  a  splint  applied  so  as 
to  extend  well  beyond  the  foot  and  thus  interfere  with  walking  is  often  very 
valuable.  During  enforced  rest,  if  the  bone-tenderness  has  gone,  shampoo- 
ing is  doubly  indicated. 

For  the  after-treatment  of  the  bony  deformities,  the  reader  is  referred 
to  the  sm'gical  articles  of  this  work. 

Of  the  various  tonics  useful  for  rickets,  the  simple  preparations  of  iron 
made  without  syrup  seem  to  be  the  best. 

Treatment  of  Complications. — Of  the  complications  of  rickets,  the 
first  to  be  considered  are  the  gastro-iutestinal  disturbances,  not  only  because 
of  their  general  interference  with  assimilation,  but  also  on  account  of  their 
tendency  to  aggravate  the  rickety  bone-change.  Here  the  regulation  of  diet 
plays  the  chief  part  iu  the  management  of  the  case.  No  treatment  of  rickets 
is  satisfactory  that  does  not  aim  at  getting  the  evacuations  of  a  healthy  color 
and  consistence. 

With  regard  to  the  simple  white  stools  of  undigested  casein,  we  con- 
sider the  administration  of  mercurials  day  after  clay  in  these  cases  very 
bad  practice.  We  have  already  pointed  out,  in  the  prophylaxis,  the  various 
methods  which  seem  most  useful  in  dealing  with  casein-indigestion,  but 
here  it  must  be  stated  that  some  children  have  a  remarkable  incapacity  for 
the  digestion  of  milk  in  anything  more  than  the  smallest  quantities  at  a 
time.  In  such  cases  it  is  better  to  supplement  the  milk,  or  indeed  entirely 
replace  it,  for  a  day  or  two,  by  other  food.  Here  we  strongly  urge  the  use 
of  various  fresh  aliments  rather  than  the  immediate  recourse  to  the  patent 
artificial  foods.     Among  such  temporary  substitutes  for  milk  we  place  iu 
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order  barley-water,  white  of  egg  and  water,  cold  beef  juice,  chicken  or  veal 
broth.  If  the  stools  are  very  offensive,  in  addition  to  the  regulation  of  the 
diet,  certain  drugs  may  be  necessary.  It  is  useful  to  begin  with  a  dose  of 
castor  oil,  in  order  to  clear  the  bowel  of  irritant  material.  This  may  he 
followed  for  a  time  by  a  simple  castor-oil  mixture,  composed  of  five  or  teu 
drops  of  the  oil  for  each  dose,  combined  with  mucilage  and  some  aromatic 
water.  Soda,  rhubarb,  and  bismuth  are  often  useful,  and  there  cannot  be 
a  doubt  that  gray  powder  is  sometimes  valuable. 

When  frothy  stools  or  gaseous  distention  of  the  abdomen  are  marked 
features,  we  have  seen  the  greatest  benefit  from  the  timely  use  of  simple 
enemata,  and  the  same  may  be  said  when  much  straining  occurs,  with  the 
passage  of  stringy  or  blood-streaked  mucus.  In  the  latter  condition  it  is 
very  important  to  keep  the  child  in  bed,  and,  if  the  stools  be  frequent  and 
copious,  the  combination  of  minute  doses  of  opium  with  castor  oil  and  the 
use  of  small  starch  enemata  are,  we  believe,  more  valuable  than  astringents. 

The  respiratory  complications  come  next  in  importance  to  those  of 
the  alimentary  tract.  The  proneuess  to  bronchitis,  collajjse,  and  broncho- 
pneumonia has  been  already  mentioned,  and  nothing  special  need  be  said  in 
this  article  as  to  the  treatment  of  these  conditions,  except  that  rickety  chil- 
dren bear  all  depressants  very  badly. 

In  the  treatment  of  the  nervous  cmnplications,  attention  ought  first  to  be 
paid  to  the  removal  of  peripheral  irritation,  and  this,  we  believe,  is  most 
often  found  in  tlie  alimentary  tract. 

It  is  interesting  to  note  that  many  of  the  suggestions  which  have  proved 
most  useful  for  laryngismus  have  been  based  on  the  improvement  of  the 
general  tone, — viz.,  cod-liver  oil,  cold  sponging,  and  frequent  exposure 
to  fresh  air.  In  convulsions  and  tetany  the  same  principles  hold  good, — 
viz.,  that  the  removal  of  irritants  (chiefly  intestinal)  and  the  use  of  cod- 
liver  oil  and  tonic  treatment  generally  are  more  valuable  than  sedatives. 


SCURVY. 

By  THOMAS  BARLOW,  M.D.,  F.E.C.P. 


ScTJR\'Y  is  a  disease  which  in  adults  is  characterized  by  great  aiifemia, 
sallow  muddy  complexion,  extreme  debility  and  jDroneuess  to  syncope, 
spongiuess  of  gums,  and  ecchymoses  in  various  parts  of  the  body,  but  es- 
pecially iu  the  lower  limbs,  in  which,  also,  brawny  indurations  occur.  It 
has  a  definite  relation  to  the  deprivation  of  fresh  vegetables,  and  is  almost 
immediately  ameliorated  by  their  administration,  but  appears  to  be  con- 
trolled also  by  fresh  raw  meat  and  by  fresh  milk. 

The  object  of  this  article  is  to  show  how  far  this  disease,  as  it  occurs  (1) 
in  childhood  and  (2)  in  infancy,  agrees  with  and  differs  from  the  adult  type. 

For  purposes  of  definition,  infancy  is  considered  to  extend  from  birth  to 
the  age  of  two  years,  and  childhood  from  two  years  to  ten  years. 

GROUP   I.— ILLUSTRATIVE   CASES  IN   CHILDHOOD. 

Case  A. — Elizabeth  O.,  aged  ten  years.'  Had  been  a  bottle-fed  child. 
Had  had  measles,  whooping-cough,  and  scarlet  fever,  though  without  ob- 
vious sequelae.  Always  extremely  fanciful  about  her  food.  The  family, 
though  poor,  had  meat  once  or  twice  weekly  and  vegetables  daily,  but  this 
child  would  take  little  but  bread  and  butter ;  "  meat  and  vegetables  she 
would  not  touch,  and  milk  she  did  not  like." 

For  the  last  four  summers  she  had  lost  strength  in  her  lower  limbs,  and 
had  suffered  much  pain  referred  to  her  knees  and  ankles.  On  several  occa- 
sions, it  is  said,  the  knees  and  ankles  have  been  swollen  and  tendei-,  but 
they  have  never  been  hot. 

At  the  same  periods  the  child's  gums  have  become  swollen.  Sometimes 
the  swelling  would  occur  very  suddenly  in  the  night,  and  would  on  some 
occasions  subside  after  a  few  days.  Blood  has  oozed  from  them  at  times, 
and  the  smell  has  been  very  offensive.  She  has  bled  a  few  times  from  the 
nose,  but  no  blotches  have  appeared  on  the  skin. 

The  child  has  also  been  subject  during  the  last  four  years  to  what  are 
called  fainting-fits.     These  were  specially  apt  to  occur  at  the  time  of  the 

'  I  have  to  thank  Dr.  W.  H.  Dickinson  for  his  permission  to  record  the  notes  of  this 
case,  which  I  made  when  the  child  was  under  his  care  at  the  Children's  Hospital,  Great 
Ormond  Street  and  subsequently  when  under  my  own  care  at  the  Convalescent  Department. 
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joiut-symptoms.  In  these  attacks  she  would  remain  perfectly  still  for  an 
hour,  with  her  eyes  open  and  her  teeth  clinched,  but  she  was  not  said  to  be 
paler  than  usual  on  these  occasions. 

Daring  the  winters  she  was  better  than  during  the  summers,  and  she 
was  then  able  to  walk,  and  even  to  go  to  school,  whilst  during  the  summers 
she  had  been  mostly  bedridden. 

When  admitted,  on  July  14,  1875,  she  was  found  to  be  a  rather  under- 
grown  child,  presenting  some  signs  of  rickets  in  respect  to  the  shape  of  the 
thorax.  She  was  pale,  and  her  face  had  a  peculiar  dirty-sallow  color.  The 
skin  generally  was  rather  dry  and  harsh,  but  free  from  ecchymoses,  except 
that  the  front  of  each  leg  showed  some  ill-defined  mottling. 

The  gums  of  both  jaws  were  spongy  in  front  of  and  behind  the  teeth. 
Some  of  the  teeth  wei-e  slightly  loosened.  The  child's  breath  was  extremely 
fetid.     The  tongue  was  clean. 

There  were  no  abnormal  chest-signs,  except  that  the  heart's  rhythm  was 
not  quite  regular.  The  cardiac  sounds  were  free  from  murmur ;  the  pulse 
was  one  hundred  and  twenty  in  the  lying  posture.  There  were  no  abnormal 
signs  in  the  abdomen. 

The  child  M'as  unable  to  stand,  and  cried  when  her  lower  limbs  were 
moved.  They  were  generally  kept  extended.  She  drew  up  her  thighs 
when  told,  but  very  slowly.  She  was  extremely  listless  when  left  undis- 
turbed. The  child  complained  most  when  the  popliteal  space  was  touched 
on  either  side,  but  no  swelling  could  be  made  out  there.  There  was  no  sigu 
of  any  effusion  into  the  knee-  or  ankle-joints.  There  was  some  deep  thick- 
ening of  the  lower  third  of  the  right  thigh,  which  appeared  to  be  periosteal. 
This  part  was  definitely  more  tender  on  pressure  than  any  other  part  of  tlie 
body. 

There  was  no  oedema  of  the  lower  limbs,  nor  was  there  any  local  heat 
of  skin.  Her  axillary  temperature  on  admission  was  101°  F.  For  five 
days  it  varied  between  98.6°  and  99.8°.  Subsequently  it  was  only  on  three 
occasions  above  99°. 

The  child  showed  hysterical  objection  to  meat  and  vegetables.  When 
these  were  brought  to  her  she  cried,  and  when  given  to  her  she  at  first  made 
herself  sick.  But  a  very  little  resolute  treatment  was  suflficient  to  make  her 
take  both,  and  in  a  few  days  her  gums  underwent  marked  improvement  and 
the  tenderness  began  to  subside.  In  six  weeks'  time  she  was  sent  to  the 
Convalescent  Department,  her  gums  quite  well  and  complexion  completely 
altered,  and  she  was  able  to  stand  and  to  walk  a  short  distance.  No  other 
treatment  than  antiscorbutics  was  adopted.  It  was  found,  however,  when 
the  girl  got  about,  that  some  thickening  around  the  sheaths  of  the  tendons 
about  the  ankles  had  taken  place.  This  was  most  marked  about  the  tendo 
Achillis,  and  there  was  a  little  pes  equinus.  Tenotomy  Avas  even  contem- 
plated ;  but  within  another  six  weeks  the  contraction  had  entirely  disap- 
peared, and  also  all  trace  of  the  thickening  of  the  shaft  of  the  femur. 

Case  B. — A.  S.  (girl),  aged  four  years.     Condition  when  seen  :  Bluish- 
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brown  staining  on  forehead,  result  evidently  of  an  ecchymosis.  Sponginess 
of  gums,  extending  above  the  teeth  in  both  jaws  from  the  lateral  incisors 
outward.  Unable  to  stand.  Great  tenderness  when  lower  limbs  flexed  or 
extended.     No  heat  of  skin  ;  no  swelling  to  be  detected. 

History  :  After  being  weaned  at  fourteen  months,  had  been  fed  on 
bacon  and  bread,  light  pudding,  and  beef  gravy.  Never  more  than  half 
a  pint  of  milk  in  a  day.  Chief  beverage  cold  tea.  Had  an  extraordinary 
dislike  o'f  vegetables.  Could  not  bear  to  see  any  vegetables  on  the  table, 
or  to  use  a  spoon  which  had  recently  contained  any  vegetables.  Would 
frequently  go  many  hours  refusing  any  food  except  cold  tea.  Had  com- 
plained of  pains  in  limbs  for  six  months ;  had  pointed  to  ankles,  hips,  and 
back.  Had  been  unable  to  walk  for  a  fortnight.  A  bruise-like  jDatch 
appeared  on  forehead  a  fortnight  ago.  Gums  often  swollen,  but  worse 
during  last  fortnight. 

Ordered  potatoes,  gravy,  fresh  meat,  lemon  juice.  These  were  given, 
and  the  amount  increased  each  day.  In  one  week's  time  she  could  bear 
movements  of  the  limbs  and  could  stand  leaning  against  the  chair,  and  her 
gums  were  nearlj^  well. 

Case  C. — James  P.,  aged  about  four  years.  When  brought,  showed 
some  rickets  of  wrists  and  ankles,  and,  besides  this,  extreme  tenderness  of 
lower  limbs  and  inability  to  stand.  He  had  a  dirty-sallow  complexion, 
spongy  gums,  and  hysterical  objection  to  meat  and  vegetables.  He  began 
to  cry  when  a  plate  of  meat  and  vegetables  was  procured  for  him,  and 
when  this  food  \\'as  given  to  him  he  immediately  made  himself  vomit. 
Subsequently  he  was  compelled  to  take  it,  and  then  kept  it  down.  After  a 
fortnight's  perseverance  with  meat  and  vegetables,  the  gums  were  found  to 
be  natui'al  and  the  tenderness  of  the  limbs  had  almost  vanished.  The  boy 
was  then  able  to  stand  leaning  against  a  chair. 

Case.  D. — Mary  O.,  aged  two  years  and  three  months.  A  hand-fed 
child,  the  subject  for  the  last  eighteeen  months  of  severe  gastric  and  intes- 
tinal dyspepsia.  She  had  the  most  remarkable  intolerance  of  milk,  and  was 
able  to  take  only  very  small  quantities  of  a  very  varied  diet.  She  showed 
no  naked-eye  signs  of  rickets,  and  there  were  no  evidences  of  tubercle.  She 
was,  so  far  as  could  be  ascertained,  a  case  of  atrophy  from  non-assimilation 
of  food.  She  had  at  length  begun  to  gain  a  little  in  weight,  and  to  keep 
down  her  food  on  a  mixed  dietary  of  very  small  quantities  of  the  follow- 
ing :  biscuit  powder,  veal  jelly,  Benger's  food  made  with  whey,  white  of 
egg,  and  raw  meat.  She  had  taken  this  diet  for  about  three  months,  and 
then  had  been  taken  into  the  country  for  about  a  month,  so  that  she  was 
no  longer  under  the  writer's  observation.  There  is  reason  to  believe  that 
for  a  few  days  the  biscuit  powder  and  veal  jelly  had  been  increased  and  the 
whey  and  raw  meat  diminished ;  but,  without  obvious  cause  or  change  in 
her  circumstances,  she  suddenly  developed  sponginess  of  gums.  When  the 
writer  saw  the  child  a  few  days  after  the  onset  (at  the  end  of  the  month  of 
May),  the  upper  gums  protruded  from  the  mouth  and  almost  concealed  the 
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teeth,  so  great  was  the  swelling.  The  lower  gums  were  also  swollen,  but 
the  swelling  was  not  so  extensive. 

The  lower  limbs  dropped  as  though  they  were  powerless.  The  child 
screamed  on  the  slightest  pressure,  but  with  slight  examination  no  swelling 
could  be  made  out.  The  front  of  the  chest  presented  a  remarkable  appear- 
ance. There  seemed  to  have  been  multiple  fractures  at  the  anterior  ex- 
tremities of  the  ribs,  and  the  costal  cartilages  appeared  to  have  sunk  back 
away  from  the  ribs,  so  that  they  with  the  sternum  were  on  a  plane  posterior 
to  their  normal  situation.  This  had  taken  place  within  the  last  few  days 
without  any  obvious  cause.  The  child  was  excessively  pallid,  but  presented 
no  ecchymoses.  She  lay  on  her  back,  and  screamed  with  the  slightest 
movement.  She  was  ordered  as  additions  to  her  food  three  dessertspoonfuls 
of  boiled  and  sieved  cabbage  and  the  juice  of  one  lemon  daily.  This  tlie 
child  took  most  greedily.  In  four  days  there  was  marked  improvement, 
and  in  six  days  the  gums  were  much  less  red  and  swollen  and  the  tender- 
ness of  the  limbs  was  so  much  lessened  that  she  could  be  raised.  The 
vegetables  M'ere  increased  and  red  gravy  given,  and  the  quantity  of  whey 
was  also  increased.  In  a  fortnight  more  the  child  was  able  to  sit  up,  and 
could  chew  malted  rusk  moistened  with  gravy.  The  swelling  of  the  gums 
had  almost  vanished,  and  likewise  the  tenderness  of  the  limbs.  Her  color 
was  so  much  improved  that  there  was  even  a  touch  of  red  in  the  cheeks, 
and  she  was  able  to  assimilate  her  food  better  than  had  been  the  case  for 
months.  Six  weeks  afterwards,  when  seen  again,  I  found,  to  my  great  sur- 
prise, that  the  ribs  were  reunited  in  natural  position  with  the  costal  carti- 
lages and  that  the  shape  of  the  anterior  part  of  the  chest  was  quite  normal. 
There  was  no  enlargement  of  the  lower  ends  of  the  radii.  She  had  cut  two 
fresh  teeth,  and  the  gums  were  absolutely  healthy.  The  limbs  were  perfectly 
free  from  any  tenderness. 

Case  E. — Lilian  W.,  aged  two  years.  Shows  some  signs  of  rickets,  but 
also  some  swelling  of  shaft  of  right  femur,  with  extreme  tenderness  and 
immobility  of  the  right  lower  limb.  Had  been  suckled  twelve  months, 
subsequently  fed  on  beef  tea,  bread,  and  some  milk.  Child  had  the  greatest 
dislike  to  fruit  or  vegetables  or  meat.  The  gums  became  swollen  after  the 
sicelling  of  the  thigh.  There  was  some  nose-bleeding,  but  no  ecchymosis. 
Vegetables  and  meat  were  given,  with  much  difficulty.  In  fourteen  days 
some  improvement,  and  in  seventeen  days  decided  diminution  of  swelling 
and  tenderness. 

GROUP   II.— ILLUSTEATIVE   CASES   IN   INFANCY. 

(a)   Those  ivithout  Post-Mortem  Verification. 
Case  F. — A.  B.,  a  boy  aged  fifteen  months.     When  first  seen,  in  De- 
cember, was  excessively  pale  and  sallow,  lying  on  his  back,  with  his  left 
thigh  kept  slightly  flexed  and  the  right  extended.     He  scarcely  moves  any 
part  of  his  body  except  the  head.     He  moans  a  great  deal  both  night  aud 
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day,  screams  if  he  is  approached,  and  still  more  if  he  is  touched.  Both  the 
left  thigh  and  left  leg  are  slightly  swollen,  so  that  the  contour  of  the  limb 
is  different  from  natural,  assuming  in  the  thigh  rather  a  cylindrical  shape. 
Although  very  shiny  and  giving  an  impression  of  being  tightly  distended, 
the  thigh  and  leg  do  not  pit  on  pressure.  There  is  no  local  heat  or  redness. 
There  is  no  sign  of  fluctuation  and  no  sign  of  effusion  into  any  of  the  joints 
of  the  limb.  The  epiphyses  at  the  knee  and  ankle  are  enlarged.  The 
right  thigh  is  free  from  swelling ;  the  epiphyses  at  the  right  knee  are 
enlarged.  The  right  leg  is  free  from  general  swelling,  but  there  is  distinct 
thickening  to  be  felt  down  the  shaft  of  the  right  tibia.  Both  radii  are 
enlarged  at  the  lower  end,  but  the  right  more  so  than  the  left  in  circumfer- 
ence and  in  vertical  measurement.  It  drops  as  though  paralyzed,  and  is 
very  tender  on  pressure.  There  is  profuse  head-sweating;  a  little  thicken- 
ing about  the  frontal  region.  The  thorax  presents  deiinite  beads.  The 
child  has  cut  the  two  lower  incisors  only.  There  is  no  sponghiess  or  ecchy- 
mosis  of  the  gums.     The  rectal  temperature  is  101°  F.  at  seven  p.m. 

The  histoiy  was  the  following.  The  only  child  of  a  fairly  healthy  young 
couple  in  good  circumstances  and  living  in  a  healthy  house  in  town.  The 
child  was  suckled  six  weeks  only,  and  seemed  vigorous.  His  mother's 
milk  then  suddenly  stopped,  and  from  that  time  till  the  period  when  I  saw 
him — viz.,  during  twelve  and  a  half  months — he  had  had  no  fresh  food. 
At  first  his  diet  consisted  of  grits  and  Swiss  milk,  then  of  baked  flour,  then 
of  NestlS's  food,  then  of  Robb's  biscuits,  then  of  Liebig's  extract,  and 
finally  of  Swiss  milk  and  saccharated  lime-water.  He  had  been  considered 
a  healthy  child,  although  it  was  admitted  that  he  had  always  been  pale, 
that  his  stools  had  been  unduly  offensive,  and  that  he  had  sweated  much 
about  the  head  since  he  was  three  mouths  old.  He  had  cut  his  first  tooth 
at  twelve  mouths  and  his  second  at  thirteen  months.  The  child  had  been 
able  to  sit  up  and  stand  with  assistance  at  thirteen  months  old.  Five  weeks 
ago  he  ceased  to  do  either,  and  his  left  leg  became  swollen  about  the  ankle. 
He  became  very  peevish,  and  screamed  directly  he  was  touched.  He  was 
then  taken  to  a  well-known  bonesetter,  who  said  one  of  the  bones  of  the 
spine  was  "  out"  and  that  an  operation  would  be  required  to  restore  it  to  its 
proper  position.  Five  days  later  the  said  operation  was  performed  under 
chloroform ;  but,  as  the  swelling  of  the  left  lower  limb  increased  and  the 
right  wrist  became  swollen  and  the  right  hand  dropped,  it  was  determined  to 
seek  a  further  opinion,  and  then  it  was  that  the  child's  condition  was  found 
as  above  described.  The  view  taken  by  the  writer  on  the  ground  of  post- 
mortems on  other  cases  to  be  subsequently  detailed  was  that  the  child  had 
been  for  many  months  the  subject  of  rickets,  upon  which  had  supervened 
scurvy.  It  was  believed  that  there  was  blood  effused  beneath  the  perios- 
teum of  the  left  femur  and  tibia,  and  that  the  tenseness  of  this  limb  was 
due  to  effusion  of  blood  into  the  deeper  layers  of  the  muscles  and  serum 
into  the  superficial  layers.  It  seemed  probable  that  there  was  also  some 
blood-effusion  around  the  shaft  of  the  right  tibia  and  also  in  the  neigh- 
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borhood  of  the  junction  of  the  shaft  and  the  lower  epiphysis  of  the  right 
radius. 

The  limbs  were  ordered  to  be  invested  with  wet  compresses  tightly 
wruug  out,  and  these  to  be  surrounded  with  dry  cloths.  A  complete  change 
■was  made  in  the  diet.  The  juice  of  a  quarter  of  a  pound  of  raw  meat  was 
ordered  to  be  given  daily.  A  pint  aud  a  half  of  cow's  milk  was  to  be 
given  in  the  twenty-four  hours,  the  alternate  meals  haying  a  little  strained 
gruel  or  a  little  barley-water  added.  Two  teaspoonfuls  of  orange  juice  were 
to  be  given  daily.  In  three  days'  time  the  most  striking  change  had 
occurred.  The  compresses  seemed  to  have  soothed  the  limbs,  and  he  had 
taken  the  food  greedily  and  without  any  indigestion.  The  rectal  tempera- 
ture had  sunk  to  99.4°  F.  The  meat  juice  was  gradually  diminished,  and 
the  orange  juice  increased,  as  well  as  other  vegetables  given.  After  the  result 
of  the  food  had  been  conclusively  established,  a  little  cod-liver  oil  was  given. 
The  compresses  were  discontinued  iu  a  fortnight,  the  general  tenseness  of 
the  left  lo^ver  limb  having  then  subsided.  It  was  by  this  time  easy  to 
appreciate  that  there  was  thickening  ai'ound  the  shaft  of  the  left  femur  and 
left  tibia,  of  the  same  kind  as  that  felt  in  the  right  tibia  at  first,  but  greater 
in  amount.  At  the  end  of  six  weeks  there  was  still  some  thickening  to  be 
felt,  although  all  tenderness  had  gone.  Before  this,  also,  the  difference  in 
size  between  the  lower  ends  of  the  two  radii  had  disappeared.  After  a 
month's  time  shampooing  and  douches  ^vere  commenced,  and  within  two 
mouths  the  boy  -would  voluntarily  get  on  his  knees  and  stand  with  a  little 
support.    His  face  was  ruddy,  and  his  skin  and  muscles  ^vere  becoming  firm. 

Case  G. — Mary  C,  aged  ten  months,  when  sent  to  me  was  extremely 
ansemic,  and  evidently  in  pain  on  the  least  movement.  The  legs  hung 
down  in  a  helpless  fashion,  aud  were  extremely  tender.  There  was  dis- 
tinct cylindrical  swelling  around  the  shaft  of  each  tibia.  Gums  were 
spongy,  but  only  over  and  around  the  two  lower  incisors,  which  have  been 
cut,  and  over  the  situation  of  the  on-coming  upper  incisors,  one  of  which 
is  just  emerging.  Presented  marked  rickets,  anterior  and  posterior  beads 
on  ribs,  head-sweating,  and  enlarged  epiphyses.  The  history  given  by  the 
mother  was  to  the  effect  that  the  child  had  never  had  the  breast ;  that  it  had 
been  fed  first  on  Nestle's  food,  then  on  Ridge's  food,  then  on  Savory  & 
Moore's  food,  but  that  she  had  always  had  some  diluted  cow's  milk. 
Her  present  symptoms  had  started  four  months  ago  with  great  tenderness 
aud  swelling  of  the  lower  limbs,  ^yhich  had  some\vhat  abated  lately.  Six 
weeks  ago  swelling  of  the  lower  gums  had  first  appeared.  One  month  ago 
there  had  been  blueness  aud  puffiuess  of  the  left  eye,  which  had  gradually 
subsided. 

The  child  ^vas  ordered  fresh  milk,  with  boiled  sieved  potato  and 
orange  juice ;  aud  the  doctor  ^vho  had  sent  her  reported  subsequently  that 
the  subsidence  of  the  tenderness  of  the  limbs  and  of  the  sponginess  of  the 
gums  was  most  manifest,  even  within  a  couple  of  days. 

Case  H. — Fred.  O.,  aged  eight  months,  was  sent  to  me  by  an  eye-sur- 
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geon  ou  account  of  proptosis  of  one  eyeball,  with  great  tenderness  of  limbs 
and  general  cachexia.  Healthy  at  birth.  No  breast-milk.  Fed  during  first 
three  months  on  Ridge's  food  with  cow's  milk  and  water  equal  parts,  then 
on  Savory  &  Moore's  food  with  milk  and  water.  Liable  to  vomiting. 
Bowels  not  generally  relaxed,  but  offensive.  Two  lower  median  incisors 
■when  seven  months  old.  Mother  thought  the  child  was  all  right  till  four 
\veeks  ago,  when  Avhole  body  became  very  pale  and  sallow.  Had  been 
rather  tender  in  the  legs  since  he  was  quite  young,  but  during  the  last 
week  the  tenderness  had  become  excessive.  The  swelling  of  the  upper 
eyelids  had  come  on  suddenly  three  weeks  ago.  The  screaming  during  the 
last  week  had  been  almost  incessant. 

The  child  when  admitted  into  hospital  was  extremely  anaemic  and 
sallow.  The  right  upper  lid  was  of  a  purplish-red  color,  due  to  deep  ex- 
travasation into  its  substance ;  there  was  no  ecchyraosis  of  palpebral  or 
ocular  conjunctiva,  but  there  was  proptosis  of  the  eyeball  to  a  slight  but 
definite  amount,  suggesting  that  there  was  something  in  the  orbit  press- 
ing the  eyeball  downward  and  forward.  The  left  upper  eyelid  was  also 
a  little  brownish  purple  in  color,  the  result  of  former  extravasation,  but 
there  M'as  no  jiroptosis  of  the  eyeball.  The  gums  around  the  two  lower 
median  incisors,  which  are  the  only  teeth  jjresent,  are  purplish  and  slightly 
raised  from  recent  extravasation.  The  lower  limbs  were  moved  voluntarily 
a  very  little ;  they  generally  lay  everted,  with  the  knees  slightly  flexed. 
The  epiphyses  at  the  knees  and  ankles  were  all  enlarged,  and  the  tibiae 
showed  slight  internal  beading,  but  the  limbs  were  so  sensitive  to  the 
slightest  touch  that  a  proper  examination  of  the  shafts  could  not  be  made. 
The  upper  limbs  were  moved  by  the  child  Avith  much  more  freedom,  and 
they  were  obviously  not  so  tender.  All  the  epiphyses  were  enlarged.  The 
thorax  was  typically  rickety,  with  anterior  and  posterior  beats  well  marked. 
There  wei'e  no  visceral  signs,  except  that  the  urine  was  slightly  albuminous 
and  gave  a  definite  blood-reaction  to  ozonic  ether  and  guaiaeum.  Tempera- 
ture 101.6°  F. 

The  child  was  ordered  one  pint  of  milk,  some  mashed  and  sieved  potato, 
a  little  gravy,  the  juice  of  one  lemon,  and  one  tables^ioonful  of  raw  meat 
juice,  daily.  In  three  days  the  change  was  most  remarkable.  The  child 
took  the  fresh  food  quite  greedily.  She  slept  very  much  better.  The  ten- 
derness had  greatly  diminished.  The  ecchymosis  of  the  eyelids  was  les- 
sened, and  the  proptosis  also,  to  a  slight  extent.  The  ecchymosis  around 
the  lower  median  incisors  was  lessened,  and  no  fresh  ecchymosis  was  visible. 
In  four  days  more  the  child  sat  up  in  bed,  moved  her  limbs  quite  freely, 
and  allowed  them  to  be  handled  without  cryiug.  Her  color  -was  greatly 
improved,  the  proptosis  M'as  lessened,  and  the  albumen  and  blood  had  van- 
ished from  the  urine. 

I  may  here  state  that  slight  albuminuria  M'ith  a  trace  of  blood  was 
present  in  another  of  my  cases,  and  in  one  communicated  to  me  by  Mr. 
Shop2)ee,  also  in  two  of  Dr.  Cheadle's  and  in  one  of  Dr.  Gee's. 
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(6)  Cases  tdth  Post-Mortem  Verification. 

Case  I. — Lillie  S.,  aged  ten  months,  was  brought  to  me  as  an  out- 
patient in  October,  1881.  She  had  never  been  suckled,  but  had  been  fed 
first  on  condensed  milk,  then  on  cow's  milk,  then  on  a  succession  of  "  in- 
fants' foods."  At  the  time  when  she  was  brought  she  was  taking  Anglo- 
Swiss  food.  There  had  been  much  head-sweating  since  she  was  three  months 
old.  The  bowels  had  been  constijjated  until  two  months  before,  when  she 
had  a  severe  attack  of  diarrhoea.  After  this  her  legs  became  very  tender. 
Three  weeks  ago  her  wrists  also  became  very  tender.  The  child  when 
brought  was  extremely  fretful :  she  screamed  when  she  was  approached,  and 
still  more  when  she  was  touched.  The  temperature  was  99.8°  F.  Her  skin 
was  pale  to  the  last  degree.  There  were  ecchymoses  in  both  upper  eyelids; 
also  underneath  the  mucous  membrane  of  the  gums  in  the  lower  median 
incisor  regions,  and  in  the  lower  molar  regions,  separate  ecchymoses  were 
seen.  The  child  had  not  cut  any  teeth,  but  these  ecchymoses  were  evidently 
in  the  situations  of  on-coming  teeth.  The  lower  end  of  each  radius  was 
much  enlarged,  and  the  left  hand  hung  prone  in  a  condition  of  pseudo- 
paralysis. The  left  thigh  was  strongly  flexed.  There  was  deep  thickening 
to  be  felt  along  the  lower  third  of  the  shaft  of  the  left  femur.  The  epiphyses 
of  the  lower  limbs  were  a  little  enlarged.  There  were  rather  prominent  pro- 
jections along  junction  of  costal  cartilages  with  ribs.  The  child  lay  on  her 
back,  and  made  no  attempt  to  move.  It  was  not  expected  that  she  would 
live,  but  the  mother  was  ordered  to  give  her  raw  meat  juice  and  continue  the 
cod-liver  oil.  In  a  week's  time  she  was  not  worse,  with  the  exception  that 
there  was  now  slight  proptosis  of  the  left  eyeball,  as  though  there  might 
have  been  some  extravasation  into  the  orbit.  Eleven  days  afterwards  this 
had  subsided  ;  but  the  child  gradually  sunk  three  weeks  after  having  been 
first  seen,  and  about  three  months  after  the  onset  of  her  illness. 

Post-mortem  examination  showed  on  both  parietals  a  patch  of  subperios- 
teal hemorrhage  about  the  size  of  a  shilling,  the  bone  beneath  it  being  a 
little  porous.  The  muscular  walls  of  the  thorax  were  pale  yellow  and 
watery,  as  though  they  had  been  bathed  in  serum.  The  periosteum  of  the 
ribs  was  extensively  detached,  thickened,  vascular,  and  a  little  granular. 
It  was  separated  from  the  rib  by  a  considerable  quantity  of  chocolate- 
colored  debris,  evidently  broken-down  blood-clots.  There  was  no  lymph 
or  pus.  The  ribs  were  extensively  bare  and  white.  They  were  distinctly 
wasted.  What  had  been  taken  during  life  for  beads  proved  to  be  simply 
the  ends  of  the  costal  cartilages  abutting  against  ribs  which  were  so  ex- 
tremely wasted  that  their  anterior  ends  by  no  means  came  into  complete 
apposition  with  the  whole  of  the  ends  of  the  costal  cartilages.  There  were 
no  beads  at  the  posterior  surface.  It  was  a  wonder  that  the  ribs  had  not 
separated  from  the  costal  cartilages  or  fractured  beyond,  they  were  so 
exceedingly  brittle.  There  was,  in  fact,  nothing  but  a  shell  of  bone  contain- 
ing a  little  soft  red  medulla.     On  the  parietal  pleura  of  both  sides  there 
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were  numerous  petechia  corresponding  with  the  ribs.  There  was  some 
blood-stained  serum  in  the  left  pleural  cavity,  but  no  lymph.  In  the 
middle  of  the  left  lung  there  were  two  or  three  very  small  masses  of  case- 
ous tubercle  and  a  few  gray  granulations  on  the  surface.  There  was  no 
tubercle  elsewhere,  and  no  disease  of  the  other  viscera.  Only  a  partial 
examination  of  the  limbs  was  permissible,  but  some  blood-extravasation 
was  found  into  the  periosteum  of  the  ilium  and  into  the  muscles  attached 
to  it,  whilst  the  superficial  parts  were  pale  yellow  and  pulpy.  There  was 
also  subperiosteal  hemorrhage  in  the  region  of  the  junction-area  of  the 
upper  epiphysis  with  the  shaft. 

The  above  post-mortem  record  need  only  be  supplemented  by  a  few 
details  derived  from  three  other  cases,  in  two  of  which  the  examination  was 
made  by  myself  and  in  one  by  my  friend  Dr.  Stephen  Mackenzie.  The 
age  of  each  of  these  three  cases  was  below  two  years. 

The  lower  limbs  showed,  on  section,  yellowish  serum  infiltrating  the 
upper  muscular  layers  of  the  thigh  and  leg,  the  muscles  pale  and  slightly 
pulpy.  Deeper  muscular  layers  contained  a  little  disseminated  blood-clot. 
The  periosteum  of  the  femora  and  tibise  thickened,  vascular,  and  separated 
from  the  affected  shafts  in  great  measure  by  sheaths  of  blood-clot.  In  all 
three  cases,  fractures  thi'ough  the  area  just  above  the  junction  of  shaft  with 
epiphysis.  No  callus.  The  two  bony  surfaces  rough,  but  not  splintered. 
The  medulla  of  the  shaft  soft  and  red,  and  the  trabecular  structure  scanty 
and  friable. 

Upper  extremities. — In  one  of  my  cases,  extensive  extravasations  of 
blood  under  the  periosteum  of  both  surfaces  of  the  scapula.  Slight  deposit 
of  new  bone  formed  by  the  upraised  periosteum.  The  bones  of  the  upper 
limbs  not  so  profoundly  affected  as  the  lower,  but  fracture  found  in  one 
case  below  the  upper  epiphysis  of  the  humerus. 

Some  evidence  of  antecedent  rickets  in  all  the  bones.  Rib  changes  as 
described  in  the  previous  case. 

Visceral  changes. — In  addition  to  those  before  mentioned,  a  varying 
amount  of  interstitial  hemorrhage  in  lungs,  spleen,  kidney,  intestinal  glands. 

SUMMARY   OF   CONCLUSIONS. 

Consideration  of  Groups  I.  and  II.  will  show  (assuming  that  all  the 
eases  are  truly  scorbutic)  an  interesting  modification  of  symptoms,  varying 
to  a  considerable  extent  with  the  respective  ages  of  the  patients. 

Taking  G^oup  I.,  which  includes  cases  ranging  from  ten  years  to  two 

years  of  age,  we  find  in  Case  A  a  combination  of  symptoms  very  fairly 

corresponding  with  a  chronic  recurrent  example  of  the  adult  type  of  scurvy. 

The  sallow  ansemia,  the  fetid  spongy  gums,  the  group  of  symptoms  referred 

to  the  lower  limbs,  the  syncopal  (?)  attacks,  the  extreme  languor,  the  history 

of  (voluntary)  privation  of  vegetables  and  the  striking  improvement  on 

their  forcible  administration,  are  all  sufficiently  characteristic  to  leave  no 

doubt  as  to  the  nature  of  the  case.     It  is  noteworthy  that  the  sponginess  of 
Vol.  II.— 18 
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Fig.  1. 


the  gums  in  her  case  comes  to  a  maximum,  and  that  although  there  was  a 
little  deep  thickening  detected  on  one  femur  which  ultimately  subsided,  yet 
the  pain  and  continuous  distress  were  not  excessive. 

In  Case  B  and  Case  C  the  gmii-symptoms  were  marked,  and  the  tender- 
ness of  the  lower  limbs  with  inability  to  stand  was  also  present,  but  no 
deep  swelling  of  the  lower  limbs  could  be  made  out. 

In  Case  D  the  gum-symptoms  were  very  marked,  but  the  bone-lesions 
were  very  striking  indeed.  The  appearances  presented  by  the  ribs,  read  in 
the  light  of  Case  H,  in  which  there  was  a  post-mortem  examination,  leave 

no  doubt  that  there  was  fracture  of  ribs,  with 
extravasation  of  blood  near  the  fractures,  and 
that  on  the  recovery  of  the  child  these  fractures 
were  completely  repaired. 

Case  D  is  approaching  the  infantile  group,  in 
which  the  bone-symptoms  come  into  greater  relief. 
Case  E,  though  slight,  is  of  importauee  be- 
cause the  lower-limb  manifestations  appear  in 
order  of  time  before  the  swelling  of  the  gums. 

In  Group  II.  the  gum-symptoms  begin  to 
recede  into  the  background,  whilst  the  bone- 
symptoms,  including  those  of  the  lower  limbs, 
but  also  other  bones  of  the  body,  become  the  domi- 
nant characters.  The  gum-symptoms  are  seen 
to  have  a  very  definite  relation  to  the  number 
of  teeth  which  have  been  cut.  There  may  be 
swelling  and  sponginess  around  the  teeth,  but 
on  the  portions  of  gum  where  no  teeth  have 
been  actually  cut  there  is  generally  no  .spongi- 
ness. In  some  cases  thei-e  are  ecchymoses  in  the 
sites  of  on-coming  teeth.  This  is  illustrated  in 
Case  I.  and  in  the  accompanying  picture  of 
another  case  under  the  care  of  the  writer  (see 
Fig.  1).  It  also  obtained  in  one  of  Dr.  Gee's 
cases.  These  ecchymoses  may  be  exceedingly 
transient,  and  are  very  liable  to  be  overlooked. 
As  sponginess  of  the  gums  is  generally  regarded  as  a  crucial  test  of 
scurvy,  it  is  of  the  first  importance  to  point  out  that  in  ordinary  adult  cases 
of  scurvy  no  sponginess  appears  in  portions  of  the  gums  from  which  teeth 
have  been  extracted,  and,  further,  that  an  edentulous  adult  when  he  suifers 
from  scurvy  does  not  get  sponginess  of  the  gums  at  all.  (See  Immermann 
and  others.)  In  some  of  the  cases  in  this  group  there  was  neither  spongi- 
ness nor  ecchymosis  of  the  gums, — e.g.,  Case  F, — but  it  is  maintained  that 
the  other  symptoms  were  so  marked,  and  the  almost  instantaneous  amelio- 
ration by  the  use  of  fresh  vegetables  was  so  striking,  that  they  are  also 
examples  of  scurvy. 


Spongy  Gums  from  a  Child  aged 
Fourteen  Months,  the  Subject 
OF  Infantile  Scurvy.— The  pic- 
ture shows  the  extremely  slight 
character  of  the  lesion  and  its 
limitation  to  the  tissues  around 
the  teeth  and  over  the  on-coming 
teeth.  In  the  upper  gum  there  is 
sponginess  only  around  the  upper 
median  incisors.  At  the  extremi- 
ties of  the  upper  gum  are  to  be 
seen  slight  ecchymoses  in  the  gum, 
without  sponginess,  and  in  the 
lower  gum,  around  the  median  in- 
cisors, there  are  also  ecchymoses 
without  sponginess. 
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Fig.  2. 


With  respect  to  the  bone-symj^toms  the  infantile  group  shows  very 
remarkable  changes.     In  the  light  of  the  four  post-mortem  records,  it  may 
be  briefly  stated  that  the  primary  scorbutic  bone-change  appears  to  be  that 
there   is    blood-extravasation   be- 
tween active  growing  periosteum 
and  the  subjacent  bone. 

Such  extravasation  is  seen  best 
in  the  lower  limbs  (see  Fig.  2). 
With  respect  to  the  thigh,  for 
example,  there  may  be  a  more  or 
less  complete  sheath  of  blood-clot 
between  the  upraised  periosteum 
and  the  greater  part  of  the  shaft. 
The  shaft  then,  being  partly  un- 
supported and  also  deprived  to 
some  extent  of  its  nutrient  sup- 
ply, may  undergo  a  degree  of 
atrophy,  and  may  also  M'ith  the 
minimum    of    violence    undergo 

o 

fracture.  The  common  situation 
of  such  fractures  is  just  above 
the  junction-area  of  shaft  with 
epiphysis,  but  they  may  also  oc- 
cur in  the  middle  of  the  shaft. 

The  above  conditions  may 
also  be  found  in  the  tibia,  and, 
much  less  frequently,  in  the  bones 
of  the  upper  extremity.  They 
may  also  be  found  in  the  ribs, 
giving  rise  to  the  remarkable  fea- 
tures of  the  front  of  the  chest 
before  described. 

The  way  in  which  these  fractures  repair  under  simple  rest  and  anti- 
scorbutic diet  vigorously  pushed  is  very  remarkable  (see  Case  D). 

It  is  also  noteworthy  that  the  retention  of  the  osteogenic  power  of  the 
upraised  periosteum  in  some  of  these  cases  will  explain  the  bony  sheath 
which  can  sometimes  be  detected  in  the  long  bones  for  a  time  after  all 
active  symptoms  have  subsided.  This  is  illustrated  in  Case  F  and  in  the 
account  given  in  the  paragraph  on  post-mortem  appearances  of  the  scapula 
in  one  case. 

The  writer  believes  that  he  has  evidence  that  the  proptosis  M'hich  is 
recorded  in  Case  H  and  Case  I,  and  of  which  he  has  seen  other  examples, 
depended  also  on  a  bone-lesion, — viz.,  extravasation  of  blood  between  the 
orbital  plate  of  the  frontal  and  its  subjacent  periosteum,  this  extravasation 
tending  to  push  down  the  eyeball. 


Femur  and  Surrounding  Tissues,  showing  Results 
OF  Scurvy  in  a  Child  who  was  also  the  Subject 
OF  Rickets.  From  one  of  Dr.  Barlow's  cases.— Child 
aged  twenty-one  months  at  death.  Duration  of  symp- 
toms of  scurvy,  two  months,  m,  muscles,  the  upper 
layers  infiltrated  with  serum,  the  deeper  layers  con- 
taining hlood-clot ;  pp',  thickened  vascular  periosteum 
separated  (except  at  the  upper  end)  from  the  shaft  by 
masses  of  blood-clot;  p',  blood-clot  investing  the  shaft; 
e,  lower  epiphysis,  with  a  very  small  portion  of  the  shaft 
separated  by  fracture  from  the  main  portion  of  the 
shaft.  No  callus.  The  drawing  is  copied,  by  permis- 
sion, from  Mr.  Erichsen's  "  System  of  Surgery." 
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In  connection  with  the  various  hemorrhagic  extravasations  under  peri- 
osteum, it  becomes  easy  to  explain  the  extreme  tenderness  and  distress 
occurring  in  the  infantile  group,  and  also  in  some  members  of  the  childhood 
group,  as  compared  with  what  obtains  in  adults.  Post-mortem  examina- 
tions indeed  have  proved,  in  adults  suffering  from  scurvy  (especially  in 
young  adults),  that  hemorrhagic  extravasations  may  occur  between  bone 
and  periosteum  (see  one  of  Lind's  cases,  and  Budd's  case,  also  statement  of 
Vidal  on  subperiosteal  hemorrhage  in  scurvy  in  the  last  epidemic  at  Paris, 
during  the  siege  of  1870.  With  regard,  to  fractures  near  epiphyses  in 
young  adults  in  scurvy,  see  observations  of  Poupart  in  a  Paris  epidemic  in 
the  seventeenth  century,  and  with  regard  to  the  fractures  of  the  ribs  in 
scurvy,  see  some  of  the  Russian  reports).  But  these  occurrences  are  prob- 
ably far  from  constant.  The  brawny  indurations  in  adults  seem  to  depend 
on  effusions  into  muscles  and  cellular  tissue,  and  they  are  attended  with  less 
pain  than  if  there  were  a  tight  extravasation  under  the  periosteum. 

The  remarkable  responsiveness  of  the  actively-growing  bone-tissues  in 
infancy  to  any  altered  blood-state  seems  to  explain  in  some  degree  why  the 
limbs  should  be  so  much  more  profoundly  altered  in  infantile  than  in  adult 
scurv)'.  The  various  internal  hemorrhages  (into  pleura,  lung,  spleen, 
glands)  referred  to  in  the  post-mortem  accounts  are  quite  in  harmony  with 
the  statements  given  as  to  adult  scurvy. 

With  regard  to  the  circumstances  under  which  the  affection  has  arisen, 
the  examples  given  in  the  childhood  groujD  are  quite  similar  to  those  of 
many  cases  of  adult  land  scurvy ;  and  it  is  interesting  to  note,  by  the  way, 
that  some  of  the  children  affected  appear  to  have  had  a  curious  hysterical 
dislike  to  antiscorbutic  food.  But  with  regard  to  the  infant  group  there 
may  at  first  sight  appear  some  difficulty  in  accepting  the  parallelism.  Let 
it  be  noted,  in  the  first  place,  that  there  is  no  evidence  that  any  child  has 
developed  this  grouj)  of  symptoms  whilst  being  suckled  at  the  breast. 
Further,  the  most  striking  cases  are  those  in  which  infants  have  been 
brought  up  for  several  months  on  artificial  foods  prepared  with  water,  and 
without  any  fresh  aliment.  In  a  number  of  cases  it  is  true  that  the  disease 
has  developed  when  children  were  taking  artificial  foods  prepared  with  a 
varying  amount  of  cow's  milk.  Now,  cow's  milk  has  imdoubtedly  anti- 
scorbutic power  if  given  fresh  and  in  sufficient  quantity ;  but  there  comes 
into  question,  with  regard  to  infant  feeding,  the  difficulty  as  to  how  much 
the  milk  has  been  diluted.  It  is  also  noteworthy  that  the  group  of  symp- 
toms in  question  are  very  apt  to  supervene  upon  obvious  or  latent  rickets. 
This  seems  to  play  the  same  part  in  the  infant  cases  which  the  debilitating 
influences  of  syphilis,  malaria,  dysentery,  damp  and  cold,  etc.,  play  in  adult 
scurvy.  The  true  cause  is  a  deprivation  of  fresh  food  ;  but  the  presence  of 
rickets,  like  other  states  of  lowered  nutrition,  predisposes  to  scurvy.  The 
most  striking  parallelism  is  to  be  found  in  the  responsiveness  to  fresh  food 
which  characterizes  alike  the  infantile  and  the  adult  group.  Juice  of  fruits 
and  strained  vegetables  are  taken  with  avidity,  and  the  most  marked  altera- 


SCURVY.  277 

tion  is  produced  by  these  alone.  Fresh  cow's  milk  and  raw-meat  juice  are 
also  frequently  assimilated  in  a  very  striking  manner.  Whilst  the  evidences 
of  rickets  remain  and  take  months  to  recover,  the  tendency  to  ecchymosis  in 
the  gums  and  elsewhere  is  suddenly  arrested,  and  the  pain  in  connection  with 
the  limbs  soon  diminishes,  although  the  thickening  of  the  shafts  takes  time 
to  subside.  If  the  cachexia  be  very  profound  the  child  may  succumb,  but 
the  cases  are  rarely  fatal  except  from  intercurrent  maladj'.  For  a  more 
complete  discussion  of  this  subject  the  writer  refers  to  his  paper  published 
elsewhere  (for  reference  vide  postea).  Without  maintaining  that  rickets  is 
never  initiated  in  an  acute  fashion,  the  writer  has  attempted  to  prove  that 
many  of  the  cases  described  by  the  German  writers  under  the  title  of 
"acute  rickets"  are,  strictly  speaking,  a  "combination  of  scurvy  and  rickets, 
the  scurvy  being  an  essential  and  the  rickets  a  vaiiahle  element."  The 
writer  is  of  opinion  that  in  no  disease  (not  even  syphilis)  is  the  therapeutic 
test  of  more  value  in  diagnosis  than  in  the  present  group. 

(1)  Predominance  of  lower-limb  affection :  (a)  immobility,  going  on  to 
pseudo-paralysis ;  (6)  excessive  tenderness ;  (e)  general  swelling  of  lower 
limbs ;  {d)  skin  shiny  and  tense,  but  seldom  pitting,  and  not  characterized 
by  undue  local  heat ;  (e)  on  subsidence,  revealing  a  deep  thickening  of  the 
shafts ;  (/)  liability  to  fractures  near  the  epiphyses.  (2)  Swellings  of 
gums,  varying  from  deiinite  sponginess  down  to  a  vanishing-point  of 
minute  transient  ecchymosis.  These  constitute  the  chief  diagnostic  differ- 
entia between  infantile  scurvy  and  rickets  properly  so  called.  But  to  them 
must  be  added,  as  the  most  important  diagnostic  of  all,  (3)  definite  and 
rapid  amelioration  by  antiscorbutic  regimen. 

SUMMARY   OF   TREATMENT. 

The  general  lines  of  treatment,  as  indicated  in  the  foregoing  cases,  con- 
sist in  the  administration  of  fresh  milk  instead  of  condensed  milk  and  the 
artificial  infant  foods.  The  milk  (cow's,  ass's,  or  goat's,  as  may  be  found 
best)  should  be  given  with  as  little  dilution  as  possible.  In  these  cases 
milk  is  often  assimilated  without  any  dilution  at  all.  To  the  milk  should 
be  added  thoroughly-boiled,  carefully-sieved  potato.  Orange  juice,  begin- 
ning with  the  juice  of  one  orange  daily,  may  be  given  even  to  the  young- 
est infant  attacked  with  this  disease.  Fresh  raw-meat  juice  may  be  given 
to  the  amount  of  one  or  two  teaspoonfuls  a  day  at  the  beginning  of  the 
treatment. 

To  children  over  twelve  months  old,  boiled  sieved  green  vegetable  may 
be  given  advantageously,  with  milk  or  cream ;  and  the  writer  has  given  it 
even  to  younger  children  than  this,  with  much  benefit. 

Locally,  fixation  of  lower  limbs  is  important,  and  for  this  purpose 
sand-bags  are  often  adequate.  Occasionally  wrung-out  wet  compresses  sur- 
rounded by  dry  cloths  are  useful.  Exposure  to  fresh  air  is  very  valuable, 
if  the  horizontal  position  can  be  properly  maintained.  In  all  cases  the 
greatest  possible  ventilation  ought  to  be  secured. 
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BIBLIOGRAPHY. 

There  is  no  space  within  the  limits  of  this  article  to  give  any  account 
of  bibliography,  but  the  writer  must  point  out  that  among  English  physi- 
cians the  great  merit  of  having  first  shown  on  clinical  grounds  the  true 
affinities  of  this  form  of  infantile  cachexia  undoubtedly  belongs  to  Dr.  W. 
B.  Cheadle.  {Lancet,  November,  1878,  Three  Cases  of  Scurvy  supervening 
on  Eickets  in  Young  Children.  Lancet,  July,  1882,  Osteal  or  Periosteal, 
Cachexia  and  Scurvy.)  Among  Continental  reports  Dr.  Ingerslev's  con- 
tribution. Case  of  Infantile  Scurvy  (child  aged  fifteen  months),  given  in 
Virchow's  Jakresberieht,  1873,  p.  697,  though  extremely  brief,  is  very 
important. 

The  essential  part  of  the  writer's  personal  contribution  to  the  subject 
consists  in  the  account  of  the  anatomical  nature  of  the  disease  as  deter- 
mined bv  post-mortem  examination,  which  anatomical  conditions  explain  in 
great  measure  the  curious  grouping  of  symptoms  belonging  to  the  lower 
limbs  (Jledico-Chirurgical  Transadions  of  London,  vol.  Ixvi.,  1883,  On 
Cases  described  as  "  Acute  Rickets,"  which  are  probably  a  combination  of 
scurvy  and  rickets,  the  scurvy  being  an  essential  and  the  rickets  a  variable 
element).  The  anatomical  conditions  described  by  the  writer  have  been 
verified  in  other  cases  by  several  observers, — Stephen  Mackenzie,  Page, 
Colcott  Fox,  and  quite  lately  by  Rehn. 


CRETINISM. 

By  JUDSON  S.  BUEY,  M.D.,  M.E.C.P. 


The  origin  of  the  word  cretin  is  uncertain :  some  derive  it  from 
Chretien,  because  of  the  happy  disposition  ;  others  from  cretira,  "  stupid,"  or 
"  silly  ;"  others  from  creta,  because  of  the  chalky  complexion,  or  in  allusion 
to  the  calcareous  nature  of  the  soil ;  while  Esquirol,  believing  an  alluvial 
region  to  be  one  of  the  chief  causes  of  the  malady,  referred  the  derivation 
to  ffreiine. 

Definition. — Cretinism  is  a  chronic  disease,  for  the  most  part  endemic, 
in  which,  associated  with  a  varying  degree  of  mental  and  moral  torpor, 
there  is  a  characteristic  physiognomy  and  a  peculiar  malformation  of  the 
head  and  body,  dependent  to  a  considerable  extent  on  premature  union  and 
arrested  growth  of  certain  bones,  and  having  an  intimate  though  obscure 
relation  to  disease  or  absence  of  the  thyroid  gland. 

History. — The  history  of  cretinism  prior  to  the  sixteenth  century  is 
enveloped  in  obscurity,  and  it  is  not  till  towards  the  end  of  the  eighteenth 
century,  when  Malacarne's  important  work  appeared,  that  we  begin  to  find 
scientific  accounts  of  the  disease ;  but  since  that  date  the  literature  of  the 
subject  is  very  extensive. 

Geographical  Distribution. — Endemic  cretinism  is  met  with  in  almost 
every  part  of  the  habitable  globe.  On  European  soil  the  headquarters  of 
cretinism  and  also  of  goitre  are  the  Alps,  the  Pyrenees,  the  Vosges,  and  the 
Jura.  In  Italy  its  centres  are  the  valleys  of  the  Alpine  chain  traversing 
Piedmont,  Lombardy,  and  Venetia,  the  district  of  Aosta  at  the  foot  of  Mont 
Blanc,  and  the  northern  slopes  of  the  Apennines.  It  is  found  in  France 
mainly  in  the  departments  of  Hautes-Alpes  and  Savoie,  with  a  percentage 
of  1.6  to  2.2.  It  is  also  prevalent  in  the  Hautes- Pyrenees.  Although  goitre 
and  cretinism  are  usually  found  in  the  same  districts,  it  is  remarkable  that  in 
the  hilly  country  of  the  Aisne,  where  goitre  abounds,  the  cases  of  cretinism 
are  very  few.  In  Switzerland  the  disease  is  worst  in  Uri  and  in  the  Valais, 
having  a  percentage  of  .6  to  .9.  It  is  also  common  in  Bern  and  in  several 
other  places. 

In  Spain  goitre  and  cretinism  are  widely  distributed,  and  are  especially 
common  among  the  valleys  on  the  southern  slope  of  the  Pyrenees.  In 
Austria  both  goitre  and  cretinism  have  their  chief  seats  on  the  banks  of  the 
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Danube  and  the  Traun  and  in  the  valley  of  the  Leitha.  In  Hungary 
although  goitre  is  endemic  in  many  places,  cretinism  occurs  chiefly  sporadi- 
cally. In  Germany  the  two  diseases  have  a  wider  diffusion  in  Wiirtember? 
than  in  Bavaria  ;  they  occur  in  the  circle  of  the  Black  Forest,  but  are 
absent  at  its  highest  points.  The  diseases  are  comparatively  rare  in  Central 
and  Northern  Germany,  the  plain  of  North  German}-  and  of  the  Nether- 
lands being  quite  free  from  endemics.  Cretinism  is  also  rare  in  Belo-ium. 
While  goitre  is  pretty  common  in  England,  cretinism  is  rare ;  sporadic  cases 
are  met  with,  but  the  endemic  centre  formerly  existing  at  Chiselborough  in 
Somerset  is  now  extinct.  In  Scotland  cretinism  and  goitre  are  found  on 
the  east  side  of  Arran  and  on  the  east  coast  of  Fife.  In  Sweden  a  few 
centres  of  goitre  occur,  but  Norway  and  Denmark  are  free  from  endemit 
goitre  and  cretinism. 

In  Russia  both  diseases  are  met  with  in  the  valley  of  the  Ojat,  goitre 
also  in  a  few  other  places.  In  Siberia  they  are  commoner,  especially  in  the 
government  of  Irkutsk. 

On  the  continent  of  Asia  the  centres  of  cretinism  and  goitre  are  the 
northern  and  southern  slopes  of  the  Himalaya  Mountains ;  they  are  also 
endemic  in  the  northern  provinces  of  China,  and  in  the  mountainous  parts 
of  Burmah  and  Cochin  China. 

With  regard  to  Africa  there  is  no  exact  information ;  cretinism  is  said 
to  exist  in  Madagascar.  In  North  America  cretinism  is  not  common  except 
at  a  few  points, — namely,  in  the  valleys  of  Vermont,  in  Massachusetts,  and 
in  California. 

In  South  America  it  prevails  in  the  course  of  the  Magdalena  River,  but 
is  much  more  limited  in  area  than  goitre. 

Influence  of  Locality. — Although  widely  spread  over  the  globe,  and  in 
certain  parts  covering  large  tracts  of  country,  the  seat  of  endemic  goitre  or 
cretinism  is  always  narrowly  limited  to  a  few  spots,  outside  which  even  in 
the  immediate  neighborhood  there  is  complete  immunity :  thus,  a  particular 
village  may  suffer,  while  an  adjoining  locality  is  exempt.  It  is  asserted  that 
healthy  parents  coming  to  live  in  affected  spots  are  likely  to  propagate  cre- 
tinous children,  and  that  if  goitrous  or  healthy  parents  remove  from  regions 
where  goitre  and  cretinism  prevail  they  will  beget  healthy  children. 

Influence  of  Climate,  etc. — Both  diseases  occur  in  all  latitudes,  from  the 
equator  (as  in  South  America)  to  the  Arctic  zone  (as  in  the  Hudson  Bay 
Territory).  They  appear  to  be  independent  of  climate,  season,  or  weather. 
Some  authorities  have  regarded  excess  of  moisture  of  the  atmosphere  as  an 
essential  condition  ;  but  it  must  be  remembered  that  the  diseases  occur  in 
places  where  the  atmosphere  is  absolutely  dry,  as  in  some  parts  of  Brazil. 

Altitude,  etc. — Goitre  and  cretinism  are  chiefly  endemic  in  mountainous 
regions,  especially  in  high  mountain-ranges,  such  as  the  Himalaya,  the  Alps, 
and  the  Cordillera,  while  they  are  rare  at  low  levels  and  are  never  found 
close  to  the  coast.  Nor  are  they  so  prevalent  as  was  formerly  thought  in 
damp,  sunless,  deeply-cleft  valleys ;  and  the  presence  of  cretinism  at  Langen- 
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argen  on  the  Lake  of  Constance  is  a  striking  example  of  the  disease  de- 
veloping on  an  open  plain. 

Relation  to  Soil. — The  question  of  the  geological  character  of  the  soil 
has  been  much  discussed,  but  we  want  more  accurate  information  as  to  the 
condition  of  the  soil,  and  not  ouly  of  the  upper  layers  but  also  of  the  lower 
ones.  Cretinism  and  goitre  are  found  on  every  geological  formation,  but 
favor  the  older  more  than  the  newer  formations,  and  especially  the  sedi- 
mentary ones  composed  of  the  detritus  of  older  rocks,  as,  for  example,  the 
plains  of  Lombardy  and  the  Rhine.  But  it  is  noteworthy  that  in  a  district 
where  the  geological  formation  is  the  same  in  every  part,  cretinism  or  goitre 
may  be  prevalent  in  some  points  and  completely  absent  in  others,  proving 
that  their  occurrence  is  not  dependent  solely  on  geological  formation.  The 
importance  of  rcet  soil  as  a  causal  factor  has  often  been  insisted  upon,  and 
without  doubt  the  decrease  of  goitre  and  cretinism  in  the  valleys  of  Savoy 
and  other  places  is  largely  owing  to  improved  drainage.  At  the  same  time, 
both  maladies  are  met  with  fully  developed  in  dry  and  sunny  situations,  as 
the  district  of  Aigle  in  the  Rhone  valley  ;  while  the  marshes  and  moors  of 
low  countries  are  sometimes  quite  exempt. 

Connection  with  Limestone  and  Dolomite  Soil. — One  of  the  oldest  and 
most  popular  doctrines  with  regard  to  the  origin  of  goitre  and  cretinism  is 
their  dependence  on  drinking-water  rich  in  lime  salts.  It  is  incontestable 
that  water  rich  in  lime  and  magnesia  is  very  common  in  the  endemic  regions, 
for  the  careful  investigations  of  Grange  and  others  have  jJroved  that  the 
diseases  in  question  occur,  though  not  exclusively,  yet  for  the  most  part, 
upon  limestone  and  dolomite  soil,  the  latter,  or  magnesian-limestone  rock, 
being  the  more  important  of  the  two.  But,  on  the  other  hand,  numerous 
observations  show  that,  although  the  connection  is  ver}^  close,  the  patho- 
genesis of  goitre  and  cretinism  does  not  depend  on  these  factors.  Thus, 
there  are  many  places  in  which  these  diseases  prevail  where  the  drinking- 
water  is  almost  free  from  mineral  constituents,  as,  for  example,  in  the 
Salzburg  Alps ;  and,  indeed,  it  is  stated  that  goitre  in  Switzerland  is  much 
more  frequent  in  places  where  the  water  is  poor  in  lime  than  in  those  where 
the  quantity  of  lime  is  great,  also  that  in  districts  in  the  Punjab  subject  to 
goitre  and  cretinism  the  drinking-water  is  almost  pure.  Again,  in  New 
Zealand,  where  there  are  large  masses  of  magnesiau  limestone,  goitre  is 
quite  unknown. 

From  the  above  review  of  the  conditions  under  which  cretinism  is 
stated  to  occur,  we  see  that  the  disease  may  be  met  with  in  any  climate,  in 
any  locality,  and  that  it  appears  to  bear  no  fixed  relation  to  soil  or  to  alti- 
tude. In  future  investigations  into  the  causation  of  the  disease,  the  ques- 
tion of  heredity  should  be  reconsidered,  and  especially  should  it  be  ascer- 
tained to  what  extent  close  interbreeding  fakes  place  in  the  affected  districts. 

Symptomatology. — Endemic  Oretinism. — In  some  cases  many  of  the 
characteristic  features  of  the  disease  are  present  at  birth,  but  in  the  majority 
are  not  recognizable  till  the  sixth  month,  when  the  following  symptoms 
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may  be  observed.  The  child  is  weak  ;  its  body  is  fat  and  puffed  out ;  the 
skin  is  generally  brown  or  of  an  ashy  tint ;  the  head  is  large,  and  the  fon- 
tanel, and  sutures  are  widely  open ;  the  eyes  are  languid  and  expressionless 
and  generally  half  closed ;  the  appetite  is  voracious ;  the  child  is  sleepy 
and  apathetic,  and  appears  indifferent  to  light  and  sound ;  the  mouth  is 
large,  the  lips  are  thick  and  swollen,  and  the  nose  is  short  and  broad ;  the 
child  rarely  cries,  and  the  cry  has  a  peculiar  hollow  sound ;  the  belly  is 
tumid  ;  the  limbs  are  usually  small  and  weak  ;  the  neck  is  thick  and  short, 
and  sometimes  presents  au  enlarged  thyroid.  Growth  is  slow ;  the  teeth  are 
cut  late,  and  their  development  is  tardy  and  irregular ;  they  easily  blacken, 
decay,  and  fall  out,  often  never  to  be  replaced  ;  dentition  is  usually  accom- 
panied by  abundant  salivation,  and  often  by  violent  convulsions.  Later 
many  of  the  above  symptoms  become  more  pronounced,  and  the  child  rarely 
walks  till  the  sixth  or  seventh  year.  About  this  time,  or  a  little  later,  the 
young  cretin,  if  not  deaf  from  birth,  begins  to  ai'ticulate  certain  sounds  in  a 
hoarse,  shrill  voice.  The  seventh  year  is  considered  by  Dr.  Morel  to  be 
the  critical  age  for  cretinism,  for  it  is  most  exceptional  for  the  disease  to 
develop  after  that  period.  Puberty  is  late  or  does  not  appear  at  all ;  oc- 
casionally its  advent  has  a  favorable  influence  on  the  milder  forms  of 
cretinism. 

We  will  now  consider  the  more  important  features  of  the  fully-developed 
disease.  In  regard  to  stature,  cretins  rarely  exceed  four  feet  eleven  inches, 
and  many  are  only  about  three  feet  in  height;  some  are  stated  to  have 
reached  a  normal  standard,  and  a  few  to  have  exceeded  this,  in  exceptional 
cases  even  attaining  a  height  of  six  feet,  but  the  true  nature  of  the  last- 
mentioned  is  open  to  question,  the  terra  cretin  being  often  too  loosely  applied 
to  all  persons  of  feeble  intellect. 

Besides  being  short,  cretins  are  usually  deformed,  and  in  consequence  of 
defective  development  often  show  a  disproportion  in  size  between  all  or 
certain  parts  of  the  body.  The  trunk  is  relatively  longer  than  natural,  the 
thorax  generally  large  and  flattened,  the  breasts  in  the  female  pendulous  and 
flaccid,  and  the  belly  voluminous.  The  limbs  are  often  crooked,  and  the 
ends  of  the  bones  enlarged ;  the  lower  limbs  are  short  and  thick,  the  feet 
flat,  and  the  gait  awkward, — called,  in  the  German  parts  of  Switzerland, 
the  "Barengang;"  the  hands  are  large  and  spade-like,  and  the  fingers  short, 
especially  the  thumb,  while  the  nails  are  usually  large,  flat,  and  brittle. 

The  head  is  big,  if  not  absolutely,  at  least  relatively  to  the  rest  of  the 
body,  and  is  held  erect  with  difficulty.  In  a  large  number  of  cases  it  is 
brachycephalic, — that  is,  contracted  from  before  back  and  expanded  at  the 
sides, — and  frequently  measures  more  from  ear  to  ear  than  from  the  root  of 
the  nose  to  the  occipital  spine ;  the  top  is  flattened,  and  the  occipital  region 
often  especially  so.  In  advanced  cretinism  there  is  sometimes  a  transverse 
sulcus  just  above  the  level  of  the  eyebrows.  The  hair,  commonly  a  dirty 
chestnut  color,  and  rough,  coarse,  and  bristly,  extends  low  down  on  the  fore- 
head.    Cretins  seldom  become  bald,  and  the  hair  rarely  white.     In  other 


Front  view. 


Back  view. 


"  Sarah"  (under  Dk.  Shuttlewokth,  Lancaster),  aged  Twenty-one  Years  when  Photograph 
WAS  taken.— Seen  by  the  writer  through  the  kindness  of  Dr.  Shuttleworth.  Features  characteristic. 
No  goitre ;  fulness  of  neck,  but  no  distinct  fatty  tumors.  Frontal  suture  and  pit  over  anterior  fontanel 
not  completely  closed.  Loose  skin.  Can  speak  a  word  or  two,  but  very  slowly.  Shy,  affectionate,  and 
somewhat  jealous.  All  tendon-reactions  increased.  Height,  nearly  three  feet.  Weight,  forty-niue 
pounds.    Slight  menstruation  twice  in  1888.    No  pubic  hair. 
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parts  of  the  body,  as  the  chin,  the  axillfe,  aud  the  genitals,  there  is  usually 
but  a  scanty  development  of  hair. 

The /ace,  somewhat  resembling  the  Mongolian  type,  is  square  aud  large, 
especially  in  the  upper  third,  and  the  expression  is  stupid  and  monotonous. 
The  nose  is  short,  depressed  at  its  root,  and  spreads  out  enormously  towards 
the  alse,  the  nostrils  being  widely  open.  The  eyes  are  widely  separated, 
and,  in  addition  to  their  bleared  look,  are  usually  aifected  with  strabismus ; 
the  lids  are  often  swollen  and  scarcely  open ;  the  eyelashes  are  short  and 
scanty,  rarely  bushy  and  tangled ;  the  eyebrows  are  also  thin  and  irregular. 
The  zygomatic  arch  is  broad,  and  the  upper  jaw  prominent,  the  inferior 
maxilla  small,  retreating,  and  its  angle  very  obtuse.  The  tongue,  large, 
swollen,  aud  sticky,  usually  protrudes  from  the  large,  widely-open  ruouth ; 
the  lips  are  thick  aud  flabby,  the  lower  one  hanging  doM'u  and  frequently 
dripping  with  saliva.  The  skin  of  the  face,  at  first  a  dull  livid  white, 
becomes  a  yellowish  brown,  and  is  coarse,  rough,  and  wrinkled. 

The  pinnae  of  the  ears  are  large,  deformed,  aud  uuduly  separated  from 
the  head. 

The  neck,  besides  being  short,  thick,  and  fat,  presents  in  a  large  pro- 
portion of  cases  a  goitrous  tumor.  The  relation  between  the  condition  of 
the  thyroid  gland  and  cretinism  will  be  discussed  in  a  subsequent  section, 
but  it  may  be  here  remarked  that  goitre  is  absent  in  one-third  of  the  cases 
of  cretinism,  that  its  size  and  consistence  vary  within  wide  limits,  that  its 
size  and  the  frequency  with  which  it  occurs  in  association  with  cretinism 
usually  bear  an  inverse  proportion  to  the  intensity  of  the  latter  disease,  and 
that  in  some  cases  all  traces  of  a  thyroid  gland  are  completely  absent. 

The  skill  is  of  a  tawny  yellowish  color,  rough,  thickened,  aud  wrinkled, 
aud  looks  as  if  too  large  for  the  body.  There  is  also  a  great  increase  of 
the  subcutaneous  fat,  and  the  muscles  feel  soft  and  flabby.  The  slow, 
\\addling  gait  has  been  already  mentioned  ;  other  voluntary  movements  are 
equally  sluggish  and  undecided ;  there  is  an  inability  to  stand  long,  owing 
to  general  muscular  weakness.  All  the  vital  ftinctions  are  languidly  per- 
formed. The  pulse  is  often  very  slow,  and  the  temperature  lower  than 
normal.  The  digestive  functions,  in  spite  of  the  voracious  appetite  and  the 
imperfect  mastication  aud  salivation  of  the  food,  are  not  perceptibly  dis- 
turbed. Respiration  is  slow  and  often  embarrassed,  sometimes  in  conse- 
quence of  pressure  on  the  trachea  from  an  enlarged  thyroid,  sometimes 
from  an  accumulation  of  mucus  in  the  bronchi  Avhich  the  cretin  has  not  the 
sense  to  expectorate. 

As  to  the  secretions,  the  saliva  is  often  viscid ;  the  urine,  commonly 
turbid  and  offensive,  quickly  undergoes  ammoniacal  decomposition,  and  is 
said  to  be  poor  in  solids. 

Menstruation,  always  late,  may  not  be  established  till  the  age  of  twenty 
or  twenty-five,  and  is  usually  irregular  and  scanty.  When  a  cretin  woman 
is  able  to  give  birth  to  a  living  child,  she  has  rarely  any  milk  to  suckle  it 
with. 
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With  regard  to  the  special  senses,  the  eyesight  is  generally  good,  but 
hearing,  taste,  and  smell  are  usually  blunted.  Scarcely  a  third  of  these 
unfortunates  enjoy  perfect  hearing;  the  auditory  foramen  is  often  very 
large  and  blocked  with  wax,  and  in  some  cases  completely  obliterated.  The 
cutaneous  sensibility  is  also  blunted,  and  the  sexual  function  diminished  or 
annulled.  Cretins  are  heavy  sleepers,  difficult  to  wake,  and  when  roused 
from  sleep  look  stunned,  astonished,  and  somewhat  resemble  an  epileptic 
after  a  fit. 

Their  mental  deficiency  varies  from  mere  stolidity  to  complete  fatuity, 
and  authors  have  divided  cretins  into  three  classes,  according  to  the  degree 
of  their  mental  powers.  In  the  first  class  the  subjects,  called  simple  cretim, 
manifest  only  vegetative  functions,  and  are  entirely  destitute  of  reproductive 
and  intellectual  faculties,  including  the  power  of  speech.  The  second  class, 
called  semi-cretins,  possess  the  power  of  reproduction  and  some  rudiments 
of  language,  but  their  intellectual  efforts  are  limited  to  bodily  wants.  The 
third  class,  the  cretinous,  as  they  are  called,  have  more  intellectual  power 
than  the  "  semi-cretins,"  and  are  able  in  some  degree  to  learn  a  trade  or  to 
do  different  kinds  of  work.  The  only  peculiarity — and  this  is  not  constant 
— which  distinguishes  the  mental  condition  of  cretinism  from  that  of  other 
forms  of  idiocy,  is  one  specially  alluded  to  by  Maffei, — namely,  "  the  total 
suspension  of  almost  every  mental  act  during  several  hours,  and  that  peri- 
odically several  times  in  the  day.  During  these  attacks  the  cretins  remain 
with  their  eyes  open  and  fixed  upon  the  sky  or  some  object,  without  moving 
the  eyelids,  the  mouth  open,  almost  without  breathing  and  without  giving 
any  sign  of  life.  To  see  this  immobility,  this  passivity  of  physiognomy, 
one  would  say  that  the  soul  had  entirely  left  the  body ;  in  fact,  a  similar 
absence  of  all  emotion  in  the  countenance  gives  room  to  think  that  there  is 
neither  consciousness  nor  life  within  them."  Such  a  condition  reminds  one 
of  "  le  petit  mal"  in  epilepsy,  and  it  is  noteworthy  that  cretins  are  very 
liable  to  suffer  from  eclampsia.  There  is  nothing  special  with  regard  to 
other  complications  :  hernia  is  common  with  cretins  ;  phthisis  is  rare ;  and 
rickets  is  stated  to  be  frequently  associated  with  the  disease. 

Sporadic  Oretinism. — Isolated  examples  of  cretinism  are  met  with  in 
various  parts  of  England  which  do  not  appear  to  bear  any  relation  to 
locality.  The  essential  features  of  such  sporadic  cases  are  identical  with 
those  already  descril^ed  as  characteristic  of  endemic  cretinism.  There  is  the 
same  dwarfing  of  the  body,  with  disproportion  and  want  of  symmetry  be- 
tween its  different  parts.  There  is  the  same  type  of  head  and  face, — the 
former  large  and  broad,  the  latter  with  high  cheek-bones,  and  eyes  wide 
apart  and  set,  as  it  were,  in  the  ends  of  a  transverse  gutter,  the  middle  of 
which  takes  the  place  of  the  bridge  of  the  nose,  the  end  of  the  nose  broad 
and  upturned,  the  mouth  large  and  gaping,  the  tongue  showing  at  its  verge, 
or  protruding  and  swollen,  the  lips  thick.  The  hands  and  fingers  are  broad 
and  short,  and  the  limbs  stunted ;  in  severe  foetal  types,  which  probably 
never  survive  birth,  the  upper  limbs  (as  in  one  of  Thomas  Barlow's  cases) 
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Illustrating  Dr.  Barlow's  Ca.se  op  so  called  Fcetal  Rickets  (?  Cretinism). 

Fig.  ]. — Forearm  and  hand  showing  radius  with  sigmoid  curve  and  short  stunted  fingers. 

Fig.  2.— Section  of  humerus  with  relatively  large  epiphyses  and  short  compact  shaft;  line  of  junc- 
tion quite  sharp  and  defined,  and  rudimentary  bony  sheath  forming  a  slight  cup  round  the  epiphysis. 

Fig.  3.— .Supra-occipital.  z,  internal  occipital  protuberance  ;  y,  y,  are  at  the  extremities  of  the  lines 
which  correspond  with  the  junction  of  the  lower  part  (which  is  developed  in  cartilage)  with  the  upper 
part  (which  is  developed  in  membrane).  Thus  the  cartilage-formed  portion  is  stunted  as  compared 
with  the  membrane-formed  portion. 

Fig.  4. — Vertical  antero-posterior  section  through  basis  cranii,  .showing  premature  synostosis  between 
basi-occipital  and  basi-sphenoid. 

Fig.  5.— Section  of  junction  of  epiphysis  with  shaft  of  femur,  a,  cartilage-cells  above  line  of  ossi- 
fication ;  b,  cartilage-cells  at  line  of  ossification,  the  cells  much  enlarged  and  spherical  in  shape,  but 
showing  very  imperfect  row  formation ;  c,  bone  trabeculse.    (Oc.  2,  ob.  8.  Tube  iu  Hartnack.) 

(By  permission  of  the  Pathological  Society.) 
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may  not  extend  further  than  the  umbilicns,  and  the  lower  limbs  measure 
only  four  inches  in  length  ;  the  long  bones  are  also  curved  and  their  epiph- 
yses frequently  enlarged.  The  skin,  as  in  the  endemic  class,  is'  rough, 
wrinkled,  often  thrown  into  transverse  folds,  and  feels  loose  and  easily  sep- 
arable ;  this  is  well  shown  by  pinching  up  the  scalp.  Tiie  thyroid  gland  is 
usually  absent;  sometimes  it  is  quite  normal,  sometimes  it  is  slightly  swollen, 
but  a  large  goitre  is  rarely  present.  Frequently  soft,  movable,  lobulated 
fatty  tumors  occupy  the  angles  between  the  sterno-mastoids  and  the  clavi- 
cles ;  in  some  cases  such  deposits  of  fat  are  found  in  other  situations,  as  at 
the  nape  of  the  neck  behind  the  mastoids ;  in  others  the  subcutaneous  fat  is 
not  heaped  up  into  separate  swellings,  but  is  generally  increased  throughout 
the  body.  These  swellings  have  been  observed  to  dwindle  and  disappear 
during  exhausting  illness.  Fagge  regarded  them  as  a  sign  distinguishing 
sporadic  from  endemic  cretins.  McClelland,  however,  speaking  of  the  latter 
group,  says  that  sometimes  there  is  a  fulness  of  the  base  of  the  neck  on  one 
or  both  sides  "above  the  clavicles,"  and  it  is  possible  that  the  swellings  may 
have  escaped  the  observation  of  other  writers ;  one  must  remember,  too, 
that  such  fatty  tumors  in  the  posterior  triangles  are  occasionally  present  in 
health. 

As  regards  the  muscles,  it  is  noteworthy  that  in  some  cases  they  feel 
enlarged  and  hard. 

The  circulation  is  feeble,  the  extremities  cold,  and  the  fingers  and  toes 
of  purplish  hue.  A  curious  intermittent  flushing  of  the  cheeks  and  nose  is 
sometimes  seen,  even  when  the  patient  is  quite  at  rest :  this  was  marked  in 
"  Sarah,"  whose  photograph  is  appended.  The  temperature  is  low,  95°  or 
96°  F.,  with  a  daily  variation  less  than  normal. 

"With  regard  to  the  nervous  system  but  few  observations  are  recorded  in 
literature.  Sensation  appears  to  be  retarded,  but  this  may  be  accounted  for 
by  the  hebetude  of  the  patient.  Slowness  of  movement  is  a  characteristic 
feature,  but  actual  paralysis  does  not  occur.  The  gait  is  awkward  and 
waddling.  In  three  cases  observed  by  the  present  writer,  the  knee-jerks 
were  increased,  in  "Sarah"  markedly  so,  and  the  tendon-reactions  at  the 
elbows  and  wrists  were  also  greatly  exaggerated  ;  in  this  girl,  too,  the  feet 
were  unduly  arched  and  the  first  phalanges  of  the  toes  hyperextended. 

The  spine  is  often  curved ;  in  the  cases  seen  by  the  writer,  the  lower 
cervical  and  upper  dorsal  vertebrae  formed  a  rounded  prominence  behind, 
while  the  lumbar  region  presented  a  deep  concavity,  as  if  dragged  forward 
by  the  enlarged  and  protuberant  abdomen. 

The  intelligence  of  sporadic  cretins  is  very  imperfect,  though  varying 
much  in  different  cases.  The  slowness  in  apprehension  is  amusingly 
demonstrated  by  watching  the  gradual  onset,  slow  development,  and  im- 
perceptible subsidence  of  a  smile.  Many  cretins  are  deaf  and  dumb,  and 
exhibit  an  extreme  degree  of  idiocy.  The  disposition  is  usually  mild  and 
inoffensive,  and  often  affectionate ;  sometimes  sporadic  cretins  are  shy, 
jealous,  and  irritable.    They  are  said  not  to  be  so  unsociable  and  repugnant 
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to  one  another  as  the  endemic  class ;  but  such  differences  may  be  accounted 
for  by  the  varying  amount  of  care  bestowed  on  these  unfortunates. 

Morbid  Anatomy  and  Pathology. — Post-mortem  reports  on  cases  of 
endemic  cretinism  are  lamentably  few  and  imperfect.  With  the  exception 
of  Virchow's  important  observations  on  the  condition  of  the  skull  in  a 
cretinous  infant, — which  have  been  confirmed,  as  we  shall  presently  see,  iu 
many  cases  of  sporadic  cretinism  occurring  in  England, — we  have  scarcely 
any  definite  information.  We  do  not  know  of  any  accurate  record  as  to  the 
condition  of  the  thyroid  gland.  Investigators  have  contented  themselves 
with  reporting  the  existence  or  non-existence  of  a  goitre  during  life,  but 
apparently  have  not  deemed  it  necessary  to  examine  its  structure  after 
death.  Indeed,  literature  abounds  in  discussions  of  the  geographical  and 
clinical  associations  of  goitre  and  cretinism,  but  gives  no  post-mortem  facts 
with  regard  to  the  jjresence  or  absence  of  the  thyroid  gland,  nor  does  it 
tell  us  whether  there  is  any  proportion,  direct  or  inverse,  between  varia- 
tions in  the  amount  of  healthy  thyroid  gland  tissues  and  different  degrees 
of  cretinism. 

Descriptions  of  the  brain  are  also  far  from  satisfactory,  and  good  micro- 
scopical observations  still  a  desideratum. 

With  regard  to  the  skull  the  most  remarkable  change  is  that  first 
described  by  Virchow, — namely,  a  premature  ossification  of  the  spheno- 
basilar  bone,  or  "  os  tribasilare."  This  in  foetal  life  consists  of  three  parts, 
— the  pre-sphenoidal,  the  post-sphenoidal,  and  the  basilar  process  of  the 
occipital  bone, — which  at  this  time  are  sepai'ated  by  disks  of  cartilage ;  the 
two  segments  of  the  sphenoid  begin  to  unite  before  birth,  and  at  birth  some 
osseous  union  is  present,  but  traces  of  cartilage  may  be  found  up  to  the 
thirteenth  year. 

The  s])henoid  and  the  basi-occipital  should  remain  separate  until  at 
least  the  fifteenth  year.  Now,  the  fcetal  skull  examined  by  Virchow  pre- 
sented complete  coalescence  of  these  three  bones,  a  continuous  layer  of 
diploe  passing  from  one  to  the  other  and  no  trace  of  the  original  separation 
being  visible.  The  consequences  of  such  early  synostosis  are,  that  the  base 
of  the  skull  ceases  to  grow  in  an  antero-posterior  direction  ;  that  there  is  a 
remarkable  deformity  of  the  internal  base,  of  which  the  most  constant 
features  are  a  narrowing  of  the  sella  turcica,  and  an  abnormally  wide  angle 
between  the  clivus  and  the  parts  in  front  of  the  posterior  clinoid  processes; 
that  this  arrest  of  development  hinders  the  growth  of  the  base  of  the  brain, 
and  leads  to  those  extensive  changes  in  the  configuration  of  the  skull  and 
osseous  framework  of  the  face  which  produce  the  remarkable  physiognomy 
during  life.  The  contraction  of  the  skull-base  is  largely  compensated  for 
by  expansion  of  the  cranial  vault  and  by  delay  iu  the  closure  of  the 
sutures,  the  latter,  together  with  the  anterior  fontanel,  sometimes  being 
found  open  even  in  adult  life.  The  sinking  at  the  root  of  the  nose  is  prob- 
ably the  result  of  imperfect  forward  growth  of  the  vomer ;  and  a  dilata- 
tion of  the  cavity  of  the  body  of  the  sphenoid  bone  will  probably  cause 
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some  atrophy  of  the  ethmoid.  Sometimes  the  clivus  is  steeper  than  natural, 
sometimes  it  is  well-nigh  horizontal,  and  the  central  furrow  for  the  medulla 
may  be  wanting,  the  degree  of  inclination  of  the  clivus  depending  to  some 
extent  on  the  age  of  the  cretin,  for  in  the  healthy  foetus  it  is  nearly  vertical. 
(The  horizontal  position  of  the  basilar  process  in  endemic  cretins  is  an  old 
observation,  having  been  described  by  Ackermann  in  1790,  Fodere  in  1792, 
and  others.)  Further,  the  cranial  bones  are  often  thicker  than  normal,  the 
carotid  and  other  foramina  diminished  in  size  and  the  occiijital  fossse  very 
shallow.  The  premature  ossification  of  the  basis  cranii  is,  however,  stated 
not  to  be  constant,  and  in  the  skull  of  a  female  cretin  aged  twenty-eight 
years  Lombroso  found  that  the  basilar  process  and  the  condyles  of  the 
occipital  bone  were  completely  absent,  their  place  being  taken  by  two  plates 
of  bone  like  the  inferior  articular  processes  of  the  atlas ;  thus,  the  first 
vertebra  bounded  the  occipital  foramen,  the  latter  descending  in  a  vertical 
direction.  The  dura  mater  is  usually  thickened  and  firmly  adherent  to  the 
bone.  No  special  or  constant  characters  are  recorded  of  the  nervous  centres. 
The  following  have  been  noted  in  different  cases :  undue  flattening  and 
simplicity  of  convolutions ;  increase  of  fluid  at  the  base  and  in  the  ven- 
tricles ;  diminution  or  increase  of  color  and  consistence  of  brain-structure ; 
the  fissure  of  Sylvius  ill  defined  and  shallow ;  diminution  or  increase  in 
size  of  the  corpus  callosum  and  of  the  basal  ganglia ;  the  cerebellum 
often  small,  asymmetrical,  and  its  lamellte  much  reduced  in  number, — in 
one  case  three  hundred  instead  of  six  hundred ;  the  medulla  oblongata 
and  spinal  cord  small ;  iiTCgularities  in  the  origins  of  the  cerebral  spinal 
nerves. 

The  subcutaneous  tissue  and  the  pale  flabby  muscles  are  usually  in- 
filtrated with  serosity.  The  larynx,  especially  when  compressed  by  a 
thyrocele,  is  diminished  in  capacity,  and  the  vocal  cords  are  often  small 
and  oedematous.  The  peritoneal  cavity  often  contains  a  little  fluid,  and  the 
mesenteric  glands  are  engorged.  The  mammse  and  the  organs  of  generation 
are  frequently  rudimentary  or  atrophied. 

Sporadic  Cretinism. — Curling,  in  1850,  was  the  first  to  describe  the 
morbid  anatomy.  In  one  case,  aged  ten  years,  the  swellings  in  the  neck 
were  found  to  dip  down  behind  the  clavicles  and  to  fill  the  axillse ;  they 
were  composed  simply  of  fat,  which  was  not  encapsulated.  In  his  second 
case,  aged  six  months,  the  fatty  neck-swellings  were  also  found  to  be  free 
from  any  investing  envelope.  In  both  cases  the  thyroid  gland  was  absent. 
Of  late  years  further  important  post-mortem  observations  have  been 
recorded  by  Fagge,  Beach,  Barlow,  Bowlby,  and  others,  of  which  the 
following  is  a  brief  summary. 

The  skin  is  rough,  wrinkled,  and  often  thrown  into  transverse  folds, 
sometimes  of  a  semi-translucent  and  cedematous  appearance.  The  subcu- 
taneous fat  is  sometimes  heaped  up  in  masses,  as  in  the  neck-swellings ; 
sometimes  there  is  a  general  increase,  the  neck-swelling  being  absent.  The 
freedom  from  investing  envelope  accounts  for  the  occasional  absorption  of 
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these  swellings.      In  some  cases  the  thyroid  gland  is  present  and  quite 
natural,  but  in  most  cases  no  trace  of  it  can  be  discovered. 

The  skull  in  many  foetal  and  in  a  few  adult  cretins  presents  the  basal 
changes  already  described,  but  it  should  be  remembered  that  they  ai-e  not 
constant,  and  that  the  cartilaginous  base  may  be  quite  normal  even  in 
foetuses  which  present  all  the  other  important  characters  pertaining  to  spo- 
radic cretinism.  When  the  change  of  the  base  is  present,  it  is  remarkably 
limited  to  the  parts  formed  in  cartilage ;  the  portion  of  the  occipital  bone 
below  the  occipital  spine  is  stunted  in  proportion  to  the  part  above,  while 
the  latter  and  the  other  tabular  bones  which  are  formed  in  membrane  show 
normal  or  excessive  development.  In  addition  to  the  premature  ankylosis 
of  the  basi-occipital,  the  basi-sphenoid  and  the  presphenoid  bones,  the  cliviis 
in  the  fcetus  is  commonly  steeper  than  natural,  and  the  foramen  magnum  usu- 
ally narrowed,  and  funnel-shaped,  cordate,  or  elliptical  in  outline.  In  some 
cases  the  membrane-formed  bones  are  thin  and  deficient,  in  others  all  the 
skull-bones  are  thick  and  porous.  In  an  adult  cretin  examined  by  Fagge 
there  was  elevation  of  the  foramen  and  the  basilar  process,  the  margin  of 
the  foramen  was  surrounded  by  an  elevated  rim,  and  the  cerebellar  fossae 
of  the  occipital  bone  were  exceedingly  shallow.  The  clivus  was  more  hori- 
zontal than  natural,  the  posterior  clinoid  processes  being,  however,  at  a  much 
higher  level  than  the  anterior,  and  nearer  to  them  than  usual, — the  sella 
turcica  being  greatly  dwarfed  in  the  antero-posterior  direction. 

The  brain  in  this  case  was  natural  in  appearance,  and  the  cerebellum 
was  not  so  small  as  might  have  been  expected  from  the  shallowness  of  the 
occipital  fossae.  In  other  cases  there  has  been  an  excess  of  fluid  in  the  ven- 
tricles, and  turbid  serum  in  the  subarachnoid  tissue.  In  a  foetal  cretin  de- 
scribed by  Thomas  Barlow  the  brain  presented  remarkable  features,  appar- 
ently the  result  of  the  basal  malformation  of  the  skull.  The  crura,  pons, 
and  medulla  were  more  vertical  than  normal,  and  the  pons  was  laterally 
compressed ;  the  cerebellum  was  more  covered  by  the  cerebrum  than  in  a 
healthy  foetal  brain ;  it  was  pushed  forward  and  had  grown  more  in  an 
upward  direction  than  is  natural.  There  were  also  remarkable  abnormal 
fissures  of  the  temporo-sphenoidal  lobes,  opj^osite  to  the  anterior  parts  of 
the  sides  of  the  cerebellum,  and  probably  in  relation  to  its  upward  thrust. 

The  spine,  frequently  abnormally  curved,  is  otherwise  usually  natural ; 
occasionally  an  irregular  formation  of  bone  and  incomplete  ankylosis  of  the 
laminae  of  the  arches  of  vertebrae  have  been  observed. 

The  clavicle,  a  membrane- formed  bone,  is  of  normal  length.  All  the 
other  long  bones  are  shortened,  and  in  some  foetal  cases  are  remarkably 
dwarfed  :  thus,  the  femur  may  measure  one  inch  in  length,  and  all  the  other 
limb-bones  from  one-third  to  three-fourths  of  an  inch.  The  epiphyses  are 
much  enlarged  in  proportion  to  the  shaft,  and  may  constitute  three-fourths 
of  the  whole  length  of  the  bone.  The  bones  are  usually  thick  and  firmly 
ossified,  and  they  present  curvatui-es  which  are  commonly  exaggerations  of 
the  natural  ones.     Section  of  a  long  bone,  as  the  humerus,  shows  that  the 
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bone  is  hard  and  dense  and  free  from  any  evidence  of  fracture ;  that  there 
is  an  invasion  of  fibrous  tissue  from  the  periosteum  in  between  the  epiphysis 
and  shaft;  that  around  the  base  of  the  epiphysis  there  is  sometimes  a 
sheath-lilve  prolongation,  which  may  even  be  ossified,  forming  a  distinct 
cup  ai'ound  the  epiphysis.  The  junction-area  is  not  enlarged,  and  on  micro- 
scopical examination  it  is  seen  that  the  cartilage-cells  of  most  of  the  epi- 
physis are  quite  normal,  and  that,  instead  of  any  undue  proliferation  near 
the  line  of  ossification,  as  in  rickets,  there  is  really  less  than  normal ;  the 
cartilage-cells  at  this  level  are  large  and  spherical,  but  their  arrangement  in 
columns  is  very  imperfect.  The  cartilage-cells  ai-e  sometimes  very  small, 
and  the  hyaline  matrix  may  present  fibrillation  but  no  calcification.  The 
cutting  otf  of  the  cartilage  from  the  subjacent  medulla  by  a  layer  of  connec- 
tive tissue  affords  an  adequate  explanation  of  the  arrested  groM'th  in  length 
of  the  long  bones,  and  when  the  shortening  is  extreme  it  is  probable  either 
that  the  intensity  of  the  disease  was  very  severe,  leading  to  much  over- 
growth of  the  connective  tissue  of  the  periosteum  and  its  prolongations,  or 
that  morbid  action  was  set  up  ver}'  early  in  foetal  life.  The  invading  fibrous 
lamina  between  shaft  and  epiphysis,  together  with  active  development  of 
periosteal  bone  below,  will  produce  a  gi-eat  growth-pressure  and  so  lead  to 
yielding  and  curvature. 

The  scapula  is  often  thickened  near  the  edge  of  cartilage  which  may  be 
partly  overlapped  by  bone.  This  cupping,  which  as  already  mentioned  also 
affects  the  limb-bones,  may  sometimes  be  well  seen  in  the  ribs,  their  anterior 
ends  sending  forward  bony  cups  to  invest  the  ends  of  the  costal  cartilages ; 
similar  cups  may  also  be  observed  at  the  vertebral  ends  of  the  ribs.  The 
anterior  ones  give  rise  to  nodosities  in  the  position  of,  but  quite  unlike, 
rickety  beads.  The  ribs  are  also  often  short,  thick,  and  heavy.  The  in- 
nominate bones  are  thickened,  and  frequently  present  the  same  overlapping 
of  their  epiphysial  cartilages.  The  heart  in  two  or  three  cases  has  been 
malformed, — open  foramen  ovale,  stenosis  of  pulmonary  arteiy,  etc.  With 
regard  to  other  viscera  nothing  special  has  been  discovered. 

The  most  striking  features  in  the  morbid  anatomy  of  sporadic  cretinism 
are,  first,  arrested  growth  in  length  of  bones  which  develop  in  cartilage, 
while  the  membrane-formed  bones  exhibit  either  normal  or  excessive 
growth  ;  secondly,  absence  of  the  thyroid  gland. 

With  regard  to  the  bones,  a  study  of  their  anatomy  shows  that  the 
process  is  essentially  the  same  in  all.  For  it  will  be  remembered  that  the 
greater  part  of  a  limb-bone  (indeed,  the  whole  of  it,  if  we  exclude  meta- 
plastic ossification  :  see  article  on  Rickets)  develops  from  vascular  offshoots 
from  the  inner  layer  of  the  periosteum,  and  is,  therefore,  practically  just  as 
much  a  membrane-formed  bone  as  one  like  the  frontal.  Now,  in  cretinism 
it  is  the  fibrous  lamina  projecting  from  the  periosteum  between  the  carti- 
laginous epiphysis  and  shaft  which  hinders  growth  in  length ;  there  is  no 
disease  of  the  cartilage  :  its  cells  fail  to  proliferate  and  its  matrix  does  not 
calcify  in  consequence,  doubtless,  of  the  vascular  supply  being  cut  off  or 
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diminished  by  the  increase  of  connective  tissue  in  the  enclosing  membrane. 
In  cretinism,  then,  paradoxically  enough,  arrested  growth  in  length  of  a 
bone  is  really  due  to  increased  growth  of  that  factor,  namely,  the  vascular 
periosteum  which  leads  to  the  development  of  bone.  Hence  the  shafts  of 
the  long  bones  and  many  of  the  cranial  bones  become  thick  and  dense. 
Dwarfing  of  the  limbs  is  pi-esent  in  most  cases  of  cretinism,  and  the  vary- 
ing degrees  of  shortening  are  probably  due  to  variations  in  the  faulty 
development  above  described  at  the  growing  ends  of  the  bones. 

There  are  similar  differences  in  the  amount  of  change  at  the  base  of  the 
skull,  and,  as  already  stated,  no  trace  of  disease,  even  in  foetal  cases,  may 
be  visible.  We  must  look  elsewhere,  then,  for  an  explanation  of  the  phe- 
nomena of  cretinism ;  and  this  leads  us  to  consider  the  condition  of  the 
thyroid  gland. 

Relation  of  Cretinism  to  Goitre. — Endemic  goitre  occurs  in  districts 
Avhere  endemic  cretinism  is  absent,  but  wherever  the  latter  is  found  tlie 
former  is  still  more  prevalent  and  extends  over  a  wider  area.  About  two- 
thirds  of  all  cretins  are  goitrous,  and  in  the  remaining  third  large  goitres 
are  frequently  met  with  in  their  non-cretinous  brothers  and  sisters.  It  is 
stated  that  when  both  parents  are  goiti'ous  for  two  generations  in  succession 
the  offspring  in  the  third  generation  are  sure  to  be  cretins.  The  association, 
then,  is  not  accidental,  but  points  to  a  common  cause  for  the  two  diseases. 
To  ascertain  whether  any  closer  relation  exists  between  cretinism  and  goitre, 
we  must  needs  study  the  condition  and  structure  of  the  goitrous  tumor. 
Here,  as  already  mentioned,  we  get  but  little  help  from  reports  on  endemic 
cretinism,  but  it  is  remarkable  that  in  a  large  number  of  sporadic  cretins 
no  trace  of  the  thyroid  can  be  discovered,  and  it  is  probable  that  when  the 
gland  is  congenitally  wanting  sporadic  cretinism  is  always  present.  Fur- 
ther, the  majority  of  goitrous  tumors  do  not  consist  simply  of  an  increased 
quantity  of  healthy  tissue,  but  are  cystic,  fibro-cystic,  or  vascular  diseases, 
in  which  there  is  more  or  less  destruction  of  the  glandular  structure;  hence 
in  both  endemic  and  sporadic  cretinism,  when  a  bronchocele  is  present,  a 
microscopic  examination  is  necessary  before  the  existence  or  non-existence 
of  healthy  thyroid  tissue  can  be  asserted.  It  is  reasonable  to  suppose  that 
an  old  goitre  will  contain  but  little  if  any  healthy  gland-tissue,  and  a  slowly 
progressing  destruction  of  an  organ  may  be  expected  to  lead  to  the  same 
phenomena  as  a  complete  absence  of  it ;  and  that  lack  of  the  thyroid  gives 
rise  to  a  cretinoid  condition  has  been  abundantly  proved  by  many  recent 
experimental  researches. 

Cachexia  Strumipriva. — In  1883,  Prof.  Kocher,  of  Bern,  published  an 
important  paper  on  thyroidectomy  and  its  sequelae,  in  which  he  gave  a 
graphic  description  of  symptoms — in  all  respects  resembling  those  of  tlie 
remarkable  condition  first  described  by  Sir  William  Gull  under  the  terra 
cretinoid,  and  since  by  Ord  and  others  under  the  title  myxoedema — which 
had  almost  invariably  followed  total  extirpation  of  the  thyroid  gland.  He 
points  out  that  the  relation  of  such  a  complex  of  symptoms  to  cretinism  is 
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obvious :  iu  both  there  are  arrested  development,  a  large  head,  thick  nose, 
enlarged  lips,  a  coarse  body,  and  hebetude  of  thought  and  speech.  Rever- 
din,  a  few  months  before  Kocher's  communication,  had  also  observed  similar 
changes  follow  thyroideal  ablation.  These  and  the  results  of  numerous 
other  operations  have  been  carefully  analyzed  and  reported  on  by  Dr. 
Semon,  and  they  demonstrate  that  "in  an  important  proportion  of  the 
cases"  the  removal  of  the  thyroid  gland  in  man  is  followed  by  the  develop- 
ment of  symptoms  "  exactly  corresponding  with  those  of  myxoedema,"  and 
that  when  the  operation  is  not  followed  by  such  symptoms  the  immunity 
is  probably  "  due  to  the  presence  and  subsequent  development  of  accessory 
thyroid  glands,  or  to  accidentally  incomplete  removal,  or  to  insufficiently 
long  observation  of  the  patients  after  operation."  (See  report  on  myxcedema 
in  London  Clinical  Society's  Transactions.)  And  in  myxcedema  itself 
occurring  independently  of  operation,  the  thyroid  gland  is  always  found  to 
be  diminished  in  size,  and  to  be  undergoing  a  destructive  change  character- 
ized by  the  substitution  of  a  delicate  fibrous  tissue  for  the  proper  glandular 
structure. 

Further,  in  experiments  made  upon  animals,  particularly  on  monkeys, 
extii-pation  of  the  thyroid  gland  has  been  followed  by  a  train  of  symjjtoms 
closely  resembling  those  of  myxoedema  and  the  cachexia  of  Kocher ;  and 
Horsley  has  clearly  demonstrated  that  they  directly  depend  on  the  removal 
of  the  gland,  and  do  not  result  from  injury  to  the  trachea,  to  the  cervical 
sympathetic,  or  to  any  other  adjacent  structures. 

It  seems  probable,  then,  that  sporadic  and  endemic  cretinism,  myx- 
oedema, and  the  cachexia  strumipriva  are  identical  or  closely-allied  diseases, 
and  dependent  for  the  most  part  on  diminution  or  loss  of  the  function  of 
the  thyroid  gland. 

It  is  interesting  to  observe  that  both  in  myxcedema  and  in  cretinism  the 
ultimate  cause,  whatever  that  may  be,  appears  to  produce  its  greatest  effect 
on  connective-tissue  elements.  Their  irritation  and  overgrowth  are  seen  to 
be  at  the  root  of  the  bone-changes  in  cretinism  as  well  as  of  the  atrophy  of 
the  thyroid  in  myxoedema.  The  inconstancy  of  the  degree. of  premature 
ossification  in  cretinism  is  explained  partly  by  the  period  of  life  at  which 
the  morbid  process  begins,  partly  by  the  intensity  of  the  latter,  and  partly 
possibly  because  in  some  cases  the  incidence  of  morbid  action  falls  less  on 
the  membrane  which  develops  bone  than  on  connective-tissue  elements  in 
other  parts  of  the  body. 

Prophylaxis. — In  order  to  diminish  the  tendency  to  cretinism  in  en- 
demic districts  it  is  necessary — 

1.  To  combat  dampness  of  the  soil  and  all  other  general  causes  of  in- 
salubrity, and  to  improve  the  hygienic  conditions  of  the  population  in  every 
possible  way. 

2.  To  make  a  careful  selection  of  the  available  drinking-water,  rejecting 
that  which  is  much  contaminated  with  earthy  salts. 

3.  To  treat  promptly  every  case  of  goiti'e,  either  by  removal  from  the 
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district,  or,  if  this  be  impossible,  by  the  administration  of  appropriate  thera- 
peutic measures,  such  as  the  external  application  of  iodine,  blisters,  etc.,  and 
the  internal  administration  of  iodide  of  potassium  or  dilute  fluoric  acid  • 
and  in  many  cases  operative  interference  will  be  desirable. 

4.  That  mothers  who  have  previously  borne  cretins  should  emigrate 
during  the  period  of  pregnaacy  to  healthy  places. 

5.  To  send  young  children  out  to  nurse  in  high  and  salubrious  situa- 
tions. 

Attention  may  here  be  drawn  to  the  fact  that  ordinary  cases  of  sporadic 
goitre,  or  of  exojjhthalniic  goitre,  or  even  the  rarer  instances  of  acute  en- 
largement of  the  thyroid  gland,  may  be  followed  by  symptoms  of  myxoedema 
or  the  cretinoid  state.  All  varieties,  then,  of  goitre  call  for  the  most  skilful 
treatment  and  demand  our  most  careful  supervision. 

Treatment. — When  fully  developed,  cretinism  is  incurable,  but  is 
capable  of  amelioration  by  suitable  treatment :  thus,  the  mental  faculties 
may  be  developed  by  proper  training  in  well-ordered  asylums,  aud  it  is 
generally  found  that  cretin  children  are  less  offensive  and  easier  to  manage 
and  educate  than  other  imbeciles.  They  should  be  kept  as  much  as  possible 
in  the  open  air,  and  every  means  employed  to  strengthen  the  muscles  and  to 
improve  the  circulation.  To  this  end  systematic  massage  or  proper  gym- 
nastic exercises,  cold  sponging,  cod-liver  oil,  and  the  occasional  administra- 
tion of  iron  and  other  tonics  often  prove  to  be  of  great  value. 


THE  URINARY  DIATHESES:^ 

OXALUEIA,  PHOSPHATURIA,  LITHURIA. 
By  J.  MILNER  FOTHEEGILL,  M.D.,  M.E.C.P. 


This  article  is  an  attempt  to  gather  together  what  is  known  of  an  inter- 
esting subject  not  nearly  so  carefully  studied  now  as  it  was  half  a  century 
ago,  and  as  it  probably  will  be  less  than  half  a  century  hence.  On  the 
first  two  matters  our  knowledge  is  in  a  fragmentary  condition,  especially 
as  to  oxaluria.  On  the  last  subject  we  are  in  possession  of  considerable 
knowledge. 

OXALUEIA. 

Oxalates  appear  in  the  urine  as  a  slight  cloud,  closely  resembling  mucus. 
Sometimes  glancing  points  can  be  detected  in  the  urine  as  the  light  falls  on 
a  crystal  of  oxalate  of  lime.  Such  urine  is  of  a  pale  straw  or  an  amber 
color,  the  latter  being  the  more  frequent.  Sometimes  the  oxalates  cannot 
be  found  until  the  water  has  been  passed  a  number  of  hours.  The  urine  is 
usually  of  high  sjiecific  gravity,  and  acid.  Urea  is  present  in  good  quanti- 
ties, and  uric  acid  and  urates  above  what  is  normal.  Quantities  of  phos- 
phates are  present,  but  are  held  in  solution  by  the  acidity  of  the  urine. 
There  is  also  an  excess  of  mucus.  Sometimes  there  is  a  certain  vesical 
irritability,  and  heat  and  smarting  are  produced  on  voiding  urine.  Urea 
will  break  up  into  uric  acid  and  oxalic  acid.  But  how  oxaluria  comes 
about,  is  not  yet  known  :  it  seems  to  have  associations  with  nervous  debility 
and  imperfect  or  disordered  digestion. 

As  to  its  occurrence  in  children  very  little  seems  known.  Sir  William 
Roberts  makes  several  statements  worth  bearing  in  mind :  "  Every  one 
who  has  had  experience  in  calculous  disordei's  cannot  have  failed  to  observe 
that  the  subjects  of  mulberry  calculus,  especially  children,  are  not  infre- 
quently in  the  enjoyment  of  blooming  health  so  long  as  no  local  irritation 
has  been  set  up  by  the  concretion."  And  again  he  continues :  "  Intense 
oxaluria  may  exist  persistently  without  evoking  the  grouj)  of  symptoms 
attributed  to  the  oxalic  diathesis.     This  group  of  symptoms  may  exist  in 

'  The  manuscript  of  this  article  was  received  a  few  daj's  after  the  cable  announced  the 
death  of  Dr.  Pothergill.     It  was  the  last  work  of  this  distinguished  writer. — Editor. 
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typical  development  without  the  occurrence  of  deposits  of  oxalate  of  lime 
in  the  urine."  This  does  not  throw  much  light  upon  the  subject.  And  as 
to  its  significance,  he  says,  "  At  the  most,  it  is  only  one  in  a  long  list  of 
symptoms,  and  one  of  the  least  significant." 

It  is  rather  a  matter  of  scientific  curiosity,  with  its  octahedral  and 
dumb-bell  crystals,  than  of  clinical  value,  and  some  excellent  works  on 
diseases  of  children  say  nothing  about  oxaluria.  The  sort  of  child  most 
likely  to  present  it  is  that  to  be  described  at  some  length  in  the  section  on 
lithuria,  and  the  reader  will  find  that  its  associations  are  those  of  systemic 
debility.     Two  of  Beneke's  conclusions  are  of  practical  value : 

1.  "Oxaluria  has  its  proximate  cause  in  an  imperfect  metamorphosis, — 
i.e.,  in  an  insufficient  activity  of  the  stage  of  oxidation  which  changes  oxalic 
acid  into  carbonic  acid." 

2.  "  Oxalic  acid  has,  if  not  its  sole,  its  chief  source  in  the  azotized  cout 
stituents  of  the  blood  and  food :  everything,  therefore,  which  retards  the 
metamorphosis  of  these  constituents  occasions  oxaluria." 

PHOSPHATURIA   (WHITE  GKAVEL). 

Phosphoric  acid  is  found  in  the  body  as  phosphate  of  soda,  a  blood-salt 
of  much  value,  and  phosphate  of  potash,  a  constituent  of  muscle ;  and 
largely  in  the  osseous  system  as  phosphate  of  lime;  while  of  phosphate  of 
magnesia  we  know  little  beyond  the  triple  phosphate  in  the  urine.  Phos- 
phorus is  a  constituent  of  the  brain-substance.  Lecithin,  a  phosphorized 
fat,  is  largely  found  in  the  cerebro-spinal  system.  It  is  cast  out  of  the 
body  partly  by  the  fseces  and  partly  by  the  urine.  In  the  urine  it  is  found 
(1)  as  crystallized  phosphate  of  lime,  (2)  as  amorphous  phosphate  of  lime, 
and  (3)  as  the  ammoniaco-magnesian  phosf)hate  (triple  phosphate).  This 
is  about  all  tiiat  is  positively  known,  and  that  phosphatic  deposits  are  seen 
with  alkaline  urine.  There  seem  considerable  grounds  for  the  opinion  that 
phosphatic  deposits  are  common  with  rachitis.  All  beyond  that  is  opinion ; 
and  high  authorities  take  different  views.  Prout  held  a  "  phosphatic  diath- 
esis" to  be  closely  associated  with  nervous  exhaustion ;  and  the  opinion  is 
prevalent  that  when  the  nervous  system  is  overtaxed  phosphatic  deposits 
are  found.  But  Bence  Jones  called  in  question  the  phospiiatic  diathesis. 
It  is  exceedingly  difficult  to  form  any  opinion  on  the  matter.  It  is  possible 
to  look  upon  phosphaturia  as  the  outcome  of  mal-assimilation.  If  the  con- 
structive operations  are  defective,  the  phosphates  may  be  found  in  the  urine 
instead  of  being  deposited  as  bone.  In  the  same  way,  if  the  liver  is 
unequal  to  the  construction  of  lecithin, — the  phosphorized  fat  which  seems 
to  be  the  brain-food  par  excellence, — then  the  phosphates  are  found  in  the 
urine.  Ordinarily  the  liver  can  break  up  phosphates  for  the  phosphorus 
required  for  the  brain  ;  but  in  conditions  of  weakness  it  requires  phospiiorus 
in  some  less  stable  form,  wliich  it  can  break  up.     Just  so  in  rickets  we 

'  Phosphates  do  not  talce  up  urine-pigments  like  urates.     Hence  the  absence  of  color. 
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exhibit  phosphorus  othenvise  than  as  phosphates.  Theu  it  is  difficult  to 
calculate  the  position  as  regards  the  phosphates  iu  the  urine.  Their  appear- 
ance may  be  due  solely  to  the  urine  not  being  sufficiently  acid  to  keep  them 
in  solution.  If  the  urine  could  be  made  acid,  would  that  do  more  than 
hide  the  piiosphates?  Suppose  this  could  be  done,  would  that  aifeet  the 
general  health  ? — i.e.,  if  the  phosphaturia  could  be  proved  to  be  due  to  some 
general  dyscrasia  ?     The  matter  bristles  with  difficulties. 

The  urine  of  the  triple  phosphate  is  copious,  pale,  and  of  low  specific 
gravity.  It  is  slightly  acescent,  and  soon  becomes  alkaline.  When  thi? 
takes  place  before  it  has  cooled,  an  iridescent  pellicle  forms  on  the  surface, 
which  really  consists  of  crystallized  triple  phosphate,  while  tiny  crystals 
attach  themselves  to  the  side  of  the  test-tube.  The  sooner  these  alterations 
take  place  after  the  urine  is  passed,  the  more  confirmed  the  condition.  Con- 
stitutional irritability  is  associated  with  deposits  of  phosphate  of  lime.  The 
urine  containing  this  salt  is  not  always  pale,  copious,  and  of  low  specific 
gravity,  but  may  be  quite  the  opposite.  Still,  such  urine  will  become  alka- 
line sooner  than  healthy  urine.  "  When  the  urine  is  abundant  and  of  low 
specific  gravity,  it  is  usually  free  from  deposit ;  on  being  submitted  to  heat, 
however,  it  generally  becomes  turbid  from  a  deposit  of  the  phosphates. 
When  voided  in  small  quantity,  on  the  contrary,  the  urine  is  often  turbid 
when  passed ;  and,  in  almost  all  instances,  on  standing  for  a  time  it  deposits 
the  mixed  phosphates  in  abundance."  (Prout.)  Phosphate  of  lime  may  be 
amorphous  or  crystalline. 

Phosphates  become  visible  when  the  urine  is  rendered  alkaline ;  vesical 
calculi  become  covered  with  phosphates  when  cystitis  is  set  up ;  and  cal- 
culi on  section  often  show  alternate  layers  of  uric  acid  and  phosphates.  In 
the  College  of  Surgeons  of  London  is  a  specimen  of  which  a  section  shows 
a  lithic-acid  core,  then  a  covering  of  oxalate  of  lime,  and  finally  an  external 
coating  of  mixed  phosphates. 

From  urine  containing  phosphates  becoming  turbid  on  the  application 
of  heat,  a  careless  observer  may  (as  some  have  done)  mistake  the  cloud  for 
albumen.  As  soon  as  the  urine  is  rendered  acid,  the  phosphatic  cloud 
disappears. 

A  great  deal  has  been  written  and  said  about  phosphatic  deposits,  but 
we  seem  to  know  very  little  more  than  M'hat  we  find  in  the  urine,  and  its 
l)ehavior ;  and  this  has  more  interest  for  the  curious  inquirer  than  practical 
value  for  the  physician.  The  views  promulgated  by  Prout  have  not  stood 
the  test  of  time. 

Sir  William  Roberts  says,  "  There  is  not  the  slightest  reason  to  believe 
that  there  are  any  constitutional  states  specially  characterized  by  an  exces- 
sive excretion  of  phosphates."  And  when  he  makes  a  positive  assertion  of 
this  kind,  we  all  know  he  is  fairly  certain  of  his  ground. 

In  fact,  it  would  seem  that,  except  so  far  as  the  urine  and  its  examina- 
tion are  concerned,  we  know  very  little  about  either  oxaluria  or  phosphaturia 
in  children.     And  before  we  can  get  at  that  knowledge  the  urine  must  have 
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left  the  body.  The  antecedent  history  is  liidden  from  us.  Yet  that  is  what 
we  should  like  to  know.  As  regards  lithuria,  however,  the  case  is  widely 
diiferent,  as  we  shall  see. 

LITHUKIA   (THE   UKIC-ACID   FOEMATION). 

"  Children  in  general,  and  particularly  the  children  of  dyspeptic  and 
gouty  individuals,  or  who  inherit  a  tendency  to  urinary  affections,  are  ex- 
ceedingly liable  to  crystallized  lithic  deposits  from  the  urine."     (Prout.) 

This  sentence  may  fittingly  form  a  text  for  my  dissertation.  It  is  a  sen- 
tence which  may  be  thought  over  and  pondered  over  with  advantage  by  all 
physicians,  especially  physicians  who  see  much  of  children  in  towns.  Gout 
as  "rich  man's  gout"  which  persons  earn  for  themselves  has  taken  such 
possession  of  men's  minds,  as  regards  the  formation  of  uric  or  lithic  acid, 
that  "  poor  man's  gout"  is  thrust  into  the  background.  Indeed,  if  it  were 
not  for  the  notorious  frequency  of  vesical  calculi  in  children,  it  might  drop 
out  of  sight  altogether.  Yet  I  venture  to  think  that  the  conditions  under 
which  we  find  lithiasis  in  children  are  such  as  to  possess  the  highest  interest 
for  the  reflecting  physician.  It  is  also  very  desirable  that  we  survey  the 
matter  from  its  true  stand-point.  That  alone  can  enable  us  to  grasp  the 
subject  with  a  firm  grip. 

Lithogenesis  is  reversion. 

When  rudimentary  kidneys  appear  in  the  animal  economy,  we  find  uric 
acid  as  the  form  of  nitrogenized  excretion.  Up  to  the  reptiles  and  the 
birds  we  find  uric  acid,  except  in  the  frog,  which  possesses  a  fluid  urine 
containing  urea.  Animals  with  a  solid  urine  void  their  nitrogenized 
materials  in  the  form  of  uric  acid.  In  the  goose  a  certain  small  percentage 
of  urea  appears.  When  the  mammalia  are  reached  we  find  a  fluid  urine 
with  the  urine-solids  mainly  in  the  form  of  the  soluble  urea.  Still,  a  small 
quantity  of  uric  acid  is  to  be  found  in  the  fluid  urine,  except  in  the  her- 
bivora,  where  hippuric  acid  takes  its  place.  Even  in  man  himself  uric  acid, 
in  small  ]>roportion  certainly,  is  found  as  a  constituent  in  normal  urine. 
Even  the  healthiest  do  not  quite  escape  from  their  archaic  inheritance. 

Indeed,  it  would  seem  that  man,  at  the  threshold  of  life,  commences 
with  the  uric-acid  formation,  which  clings  as  a  species  of  original  sin,  the 
tightest  to  the  weakest.  It  is  a  well-known  fact  that  uric-acid  infarcts  are 
found  in  the  renal  tubules  of  infants  after  the  second  day,  and  but  rarely 
in  the  still-born, — a  matter  investigated  by  Virchow  and  others.  A  red 
powder  is  conmionly  found  in  the  diapers  of  receutl^-liorn  infants,  which 
consists  of  uric  acid  and  urates.  This  is  not  a  morbid  phenomenon,  but 
"  an  undoubted  physiological  phenomenon,"  says  Vogel ;  who,  however, 
adds,  "  nevertheless  it  also  furnishes  cause  for  pathological  conditions,"— a 
conclusion  which  is  perfectly  sound,  as- we  shall  see.  These  infarcts  in  the 
renal  tubules  in  the  newly-born  are  due  "to  the  increased  metamorphosis 
of  tissue-elements  which  must  take  place  after  birth  in  consequence  of  the 
newly-inaugurated  processes  of  digestion,  respiration,  and  generation  of 
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lieat."  (Eustace  Smith.)  The  foetus  is  a  reptile  with  the  potentialities  of  a 
mammal.  It  has  the  circulation  of  the  higher  reptile ;  its  heat-productiou 
is  reptilian ;  and  it  manifests  a  tendency  to  the  reptilian  uric-acid  formation. 
When  it  breathes,  as  by  the  touch  of  an  enchanter's  wand  the  circulation 
becomes  that  of  the  mammal,  and  its  heat-production  is  that  of  a  warm- 
blooded animal.  Its  other  reptilian  property,  the  uric-acid  formation,  is 
manifested  most  markedly  in  its  early  days  of  individual  existence,  and  in 
healthy  children  gradually  fades  away  to  a  shadow  by  puberty.  A  small 
proportion  of  insoluble  uric  acid  can  be  held  in  solution,  and  so  does  no 
harm  to  kidneys  constructed  to  excrete  a  soluble  urine.  But  when  it  is 
present  in  larger  quantity  we  find  those  "  pathological  phenomena"  spoken 
of  by  Vogel.  Sir  Thomas  Watson  says,  "  Children  up  to  the  period  of 
puberty  are  very  liable  to  have  lithic-acid  gravel."  Alison  ("  Pathology  and 
Practice  of  Physic")  writes,  "  Gravelly  deposits  of  lithic  acid  and  lithates 
take  place  frequently  before  the  age  of  puberty,"  disappearing  to  return 
again  as  advanced  life  is  being  reached. 

Afler  the  ph^-siological  process,  it  behooves  us  to  consider  the  circum- 
stances under  which  lithogenesis  becomes  a  pathological  condition.  As  it  is 
a  revei'siou  to  a  primitive  formation,  we  should  expect  it  in  feeble  and  deli- 
cate children  rather  than  in  the  robust.  It  is  indeed  a  minus,  not  a  plus, 
quantity.  It  is  not  something  added  to  a  healthy  child,  but  something 
taken  away.  The  increase  in  the  uric-acid  formation  is  the  measure  of  its 
shortcomings,  its  failure  to  attain  to  the  normal  urea  formation.  This  is,  to 
my  mind,  the  proper  way  to  look  at  lithogenesis.  By  so  doing,  many 
things  are  made  clearer.  We  can  more  readily  understand  why  the  children 
of  gouty  individuals  should  manifest  a  strong  tendency  to  urinary  deposits 
and  pass  lithates.  W^e  also  can  comjirehend  why  such  lithatic  deposits 
should  be  found  in  strumous  children.  Scrofula  and  struma  are  two  words 
used  to  indicate  a  deteriorated  constitution,  a  falling  short  of  the  normal 
physical  perfection.  (This  matter  must  engage  our  attention  more  at  length 
in  a  subsequent  section.)  In  strumous  children  we  should  expect  to  find  a 
distinct  leaning  to  the  primitive  uric-acid  formation.  "  The  children  of 
gouty  individuals  who  have  never  themselves  had  gout  in  an  open  form  are 
exceedingly  liable  to  lithic-acid  sediments.  In  certain  modifications  of  the 
strumous  diathesis,  also,  in  which  the  tissues  are  of  a  loose  and  flabby 
texture,  the  deposition  of  lithic  acid  is  very  common.  Indeed,  the  modifi- 
cation of  the  strumous  diathesis  when  associated  with  gout,  as  is  often  the 
case,  is  perhaps  more  than  any  other  condition  of  the  system  liable  to  lithic- 
acid  deposits."  (Prout.)  Any  cause,  then,  which  acts  injuriously  upon  the 
physique  will  bring  about  that  deterioration  to  M'hich  we  apply  the  terms 
scrofula  and  struma.  Lugol,  the  great  French  authority,  has  gone  into  this 
matter  with  great  care  and  ability, — so  much  so  that  his  essay  is  a  classical 
work.  Among  other  observations  he  makes  the  following :  "  We  could 
mention  many  large  towns  and  cities  where  it  is  doubtful  whether  more 
than  one  in  twenty  of  the  indigenous  population  could  be  found  entirely 
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free  from  the  scrofulous  taint.  The  inhabitants  of  these  towns  are  all 
scrofulous ;  those  even  who  do  not  apjDear  to  be  diseased  are  proved  to  be 
so,  nevertheless,  by  the  fact  that  they  become  the  parents  of  scrofulous  chil- 
dren." These  observations  fall  in  Avith  my  own  experience.  There  is  a 
certain  deterioration  of  the  physique  in  bred  and  born  town-dwellers— 
which  would  readily  take  ou  scrofulous  manifestations  under  given  circum- 
stances— in  which  the  uric-acid  formation  is  distinctly  present. 

In  order  to  comprehend  this  matter,  we  must  look  at  the  effects  of  a 
town  upbringing.  The  life  of  a  large  town  is  a  life  of  perpetual  excite- 
ment, from  babyhood  upward.  The  rustic  child  grows  up  with  the  pigs 
and  cattle.  Its  existence  is  monotonous,  and  its  brain-development  slow. 
Not  so  the  town  child.  What  is  the  difference  in  their  development?  In 
the  country  child  the  three  early  layers  of  the  embryo — (1)  the  epiblast, 
giving  the  cerebro-spinal  system  and  the  sensitive  layer  of  the  skin, — the 
means  by  which  the  organism  is  in  communication  with  its  environment ; 
(2)  the  internal  layer,  the  hypoblast,  which  furnishes  the  glandular  elements 
of  the  digestive  apparatus ;  and  (3)  the  middle  layer,  or  mesoblast,  which 
furnishes  the  rest  of  the  body-structures, — bones,  muscles,  and  blood-vessels 
— all  grow  in  fair  proportion  to  one  another.  But  in  the  town  child  the 
demands  of  the  nervous  system  upon  the  mesoblast  are  such  as  to  starve 
(to  a  certain  extent)  the  hypoblast  on  the  other  side.  In  time  these  de- 
mands tell  upon  the  mesoblast,  with  the  result  of  a  precocious  creature  with 
a  dwarfed  stature  and  feeble  assimilative  organs.  These  town  products  are 
to  a  certain  extent  an  inferior  race  to  their  country  cousins.  One  illustra- 
tion of  their  inferiority  is  the  tenacity  with  which  they  hold  on  to  the  early 
uric-acid  formation.  They  do  not  outgrow  it,  like  normal,  healthy  children. 
Even  without  presenting  any  outward  signs  of  struma,  they  are  moving  in 
that  direction.  Many  actually  do  present  the  features  of  struma  in  their 
finer  form,  the  lofty  brow,  the  long  eyelashes,  the  tumid  alse  nasi,  the  full 
upper  lip — not  necessarily  having  a  chap  in  it;  the  bright  little,  precocious, 
angelic-looking  children,  whose  delicacy  of  constitution  is  such  that  they 
rarely  survive  the  ordeal  of  the  exanthemata,  and  if  they  do  not  succumb 
to  these  maladies  they  perish  l)y  some  tuberculous  affection.  These  beings 
are  deteriorating  from  the  healthy  standard  in  consequence  of  town  life. 
My  views  fall  in  very  much  with  those  expressed  by  Lugol :  "  Scrofula 
shows  itself  in  the  children  in  the  third  generation  of  those  whose  ancestors 
entered  Paris  full  of  health  and  vigor,  and  from  the  third  generation  the 
malady  rages  even  to  the  utter  extinction  of  the  family  name."  Scrofula 
will  develop  under  one  set  of  circumstances,  while  it  tends  to  slight  mani- 
festations under  more  favorable  conditions.  "  Latent  scrofula  is  developed 
by  debilitating  influences  in  children  who  under  more  favorable  circumstances 
would  have  escaped  altogether."     (Eustace  Smith.) 

"  There  are,  however,  other  relations  of  the  epiblast  and  hypoblast  of 
the  highest  interest  in  this  inquiry.  That  the  tendency  to  lithogenesis  may 
be  acquired  by  the  father  and  transmitted  to  his  progeny  is  a  notorious  and 
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well-recognized  fact.  Consequeutly,  then,  the  causes  of  lithsemia  in  the 
parent  are  not  to  be  ignored ;  especially  the  relations  of  mind  and  liver. 
The  ancients  spoke  of  icterus  ex  motu  animi ;  and  this  view  is  still  held  by 
the  vnlgar  in  Germany.  Indeed,  some  very  eminent  phj'sicians  of  onr  time 
have  been  of  this  opinion.  Not  only  are  biliary  disturbances  induced  by 
mental  causes,  but  the  other  functions  of  the  liver  are  not  exempt.  .  .  .  Pro- 
longed mental  anxiety,  worry,  and  incessant  mental  exertion  not  only  inter- 
fere with  the  proper  secretion  of  bile,  but  too  often  derange  the  process  of 
sauguiiication  and  blood-changes,  in  which  the  liver  is  so  deeply  concerned, 
and  induce  lithsemia."  (Murchison.)  "That  the  condition  of  the  mind 
has  a  powerful  influence  upon  the  manner  in  which  the  functions  of  the 
various  organs  of  the  body  are  performed,  is  at  once  rendered  evident  by 
watching  its  effect  upon  the  digestive  and  renal  organs."  (Garrod.)  Dis- 
turbance of  the  glycogenic  function  of  the  liver  ending  in  diabetes  is 
closely  linked  with  mental  worry.  Disturbances  in  the  other  function,  the 
metabolism  of  albuminoids  and  the  oxidation  of  waste  and  surplus  nitro- 
geuized  bodies,  are  also  often,  if  indeed  not  mainly,  of  mental  origin.  The 
brain,  as  the  organ  of  mind,  powerfully  influences  the  liver.  "  We  are 
warranted  in  saying  that  the  unexpressed  emotion  of  anxiety,  worry,  and 
paralyzing  misfortune,  the  grief  unrelieved  by  tears,  the  load  of  care  borne 
without  help,  the  mind  turned  forever  inward  upon  itself  and  cliecked  in 
its  active  outgoings,  even  curtailed  opportunities  and  soured  ambitions, — 
that  all  such  repression  or  want  of  expression  by  the  usual  channels  is  apt 
to  take  a  peculiar  revenge  or  to  find  a  peculiar  outlet  by  discharging  itself 
unconsciously  upon  the  glandular  system,  and  upon  the  liver  in  particular." 
(Creighton.)  Brain-toilers  not  only  upset  their  own  assimilative  processes, 
but  they  beget  children  with  what  Drs.  Budd  and  IMurchisou  have  called 
"  insufficient"  liver,  who  retain  tlie  uric-acid,  formation  of  early  childhood 
into  later  days.  Interstitial  nephritis  or  chronic  Bright's  disease  and 
diabetes  are  exceedingly  common  among  male  Jews,  who  are  known  to  be 
hard  brain-workers.  Again,  these  two  maladies  are  common — and,  what 
is  more,  increasingly  common — among  men  in  the  United  States  of  America, 
who  ai'e  recognized  also  to  be  hard  workers.  The  wily  Bengalee  is  saved 
by  his  dietary  (he  is  no  meat-eater)  from  Bright's  disease,  but  he  makes  up 
for  this  by  a  still  more  marked  tendency  to  diabetes.  We  see  that  hard 
brain-work  not  only  injures  the  viscera  of  the  individual,  but  also  handicaps 
his  offspring.  The  migrainous,  lithogenetic  daughter  of  the  hard-working- 
father  is  an  object  very  familiar  in  my  consulting-room.  Tliese  workers 
predispose  their  children  to  lithiasis.  Indeed,  it  would  seem  that  a  man 
shall  not  indulge  in  the  luxury  of  amassing  a  fortune,  on  peril  of  begetting 
children,  and  especially  daughters,  with  insufficient  livers,  to  die  prema- 
turely of  Bright's  disease.  As  these  men  are  now  very  common,  especially 
iu  towns,  they,  their  work,  and  its  results,  cannot  be  omitted  from  a  con- 
sideration of  the  forces  in  action  in  keeping  up  the  early  uric-acid  formation 
long  after  it  is  normally  left  off  or  outgrown. 
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This  is  a  very  serious  matter,  and  its  gravity  must  not  be  underestimated. 
The  relations  of  epiblast  and  hyjjoblast  are  of  the  highest  interest  in  cou- 
nection  with  practical  medicine.  In  the  next  section  we  shall  see  how  far 
town  life  influences  the  organism  in  the  direction  of  lithiasis  ;  but  it  is  well 
to  precede  this  by  some  review  of  the  men  who  take  the  direction  of  towns, 
and  of  the  interaction  of  mind  and  liver.  Anything  which  weakens  the 
physique  tends  to  rivet  on  the  budding  organism  the  uric-acid  formation, 
from  which  it  never  escapes.  And  as  town-born-and-bred  children  are 
now  the  majority,  these  imperfect  beings  call  for  our  sympathy  as  Mell  as 
our  closest  attention. 

Etiolog-y. — A^'hile  robust  children  gradually  outgrow  and  cast  off  the 
uric-acid  formation  of  the  newly-born,  not  so  others.  The  offspring  of  the 
gouty  and  the  strumous  do  not  successfully  escape  from  it  as  puberty  is 
reached.  Neither  do  the  children  of  hard  brain-workers,  who  have  injured 
their  assimilative  processes  by  overwork  ;  and  what  is  acquired  by  the  father 
is  inherited  by  his  progeny.  Without  necessarily  presenting  the  features  of 
struma,  these  children,  and  especially  the  female  portion,  possess  a  certain 
delicacy  and  sensitiveness.  They  are  of  mobile  temperament  and  are  emo- 
tional, and  very  of^en  are  charming  little  creatures.  All  recognize  the  bright, 
neat  little  town  child,  quite  a  little  fairy  as  it  flits  about,  presenting  a  strong 
contrast  to  the  tyjjical  solid  country  child  ;  but  the  latter  is  full  of  health 
and  strength,  while  the  town  child  is  delicate  and  fragile.  Medically  these 
graceful  and  fascinating  little  personages  are  unsatisfactory.  They  are  not 
all  strumous,  but  they  lean  that  way.  They  usually  receive  cruel  treatment 
from  those  who  least  intend  it.  Bright,  quick-witted,  and  affectionate,  these 
mites  are  constantly  amused  aud  entertained  when  they  would  be  much  better 
left  alone.  I  well  remember  one,  the  child  of  a  distinguished  American : 
two  able  and  highly-iutelligeqt  women  devoted  themselves  to  it  all  day 
long.  It  had  ducks  and  water-fowl  in  its  bath,  with  which  it  played  while 
the  process  of  ablution  was  going  on ;  and  pretty  it  looked  with  its  painted 
toys.  But  it  never  got  far  on  its  journey  in  life.  It  was  easy  to  see  what 
would  happen,  but  by  no  means  so  easy  to  see  how  to  help  matters.  The 
epiblastic  nervous  system  makes  severe  demand  upon  the  nutritive  powers 
without  such  stimulations.  The  little  fairy  mite  usually  succumbs  to  the 
maladies  of  childhood,  or  is  the  victim  of  tubercular  meningitis.  The  uric- 
acid  formati(ju  is  strongly  marked  in  these  delicate  organisms.  No  wonder 
that  Dr.  Eustace  Smith  ranks  "  fear,  grief,  and  other  depressing  passions 
of  the  mind"  as  among  the  factors  which  increase  the  tendency  to  litho- 
genesis  in  cliildren. 

These  little  organisms  are  sensitive  and  suffer  sooner  and  more  severely 
than  more  robust  beings,  if  the  drains  are  out  of  order.  If  exposed  to  the 
weather  they  are  very  liable  to  chills,  which  are  followed  by  copious  out- 
puts of  lithates.  If  they  are  confined  to  the  house  in  bad  weather,  this 
tendency  to  form  urates  is  encouragM.  They  are  very  liable  to  disturb- 
ances of  the  digestive  organs,  with  acidity  aud  flatulence.     Kindly  Dame 
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Nature  tries  to  protect  this  delicate  organism  by  a  fastidious  palate  and  a 
dainty  appetite ;  but  good-natured,  blundering  persons  are  always  inter- 
fering, and  trying  to  make  it  strong  by  feeding  it  up  with  beef  tea  and  lean 
meat,  which  only  further  embarrass  its  feeble  liver.  They  do  not  mean  to 
do  it  harm, — far  from  it, — but  injury  is  the  sole  result  of  their  well-meant 
endeavors.  Such  children  are  found  only  in  the  houses  of  the  opulent ; 
they  usually  perish  quickly  in  the  homes  of  the  humble.  They  are  seen  in 
the  hospitals  for  children,  and  certainly  in  the  out-patients'  rooms  of  ortho- 
paedic institutions  and  in  the  children's  wards  of  general  hospitals.  They 
are  fragile  creatures,  usually  with  a  light  lower  jaw  and  an  arched  palate, 
with  strumoid  features,  and  very  commonly  a  diseased  joint.  The  town- 
bred  fairy  is  a  hot-house  plant, — an  exotic,  in  fact, — which  can  exist  only 
under  very  favorable  circumstances. 

Struma  takes  two  forms.  One  is  a  bulky  personage  with  the  osseous 
framework  of  the  large-limbed  gouty  individual, — of  which  Dr.  Johnson, 
the  lexicographer,  is  a  well-marked  specimen.  Dr.  Eustace  Smith  ob- 
serves how  jaronounced  is  the  uric-acid  formation  in  these  beings.  They 
are  degenerate  forms  of  the  gouty  diathesis.  But  the  neurotic,  the  person 
of  the  nervous  temperament,  even  more  readily  degenerates  into  struma 
under  unfavorable  circumstances.  And  if  any  one  will  take  the  trouble  to 
observe  the  children  in  the  streets  minus  a  limb,  he  will  soon  see  how  large 
a  proportion  are  degenerate  strumous  neurotics. 

Delicate,  lithogenetic,  neurotic  children  are  not  only  dainty  feeders,  but 
they  are  also  small  drinkers.  Again  they  are  unfortunate,  for  the  compara- 
tively insoluble  uric  acid  requires  a  considerable  quantity  of  fluid  to  keep 
it  in  solution.  Sir  Alfred  B.  Garrod  relates  the  case  of  a  boy,  under  six, 
passing  large  quantities  of  lithates,  who  was  much  relieved  by  being  induced 
to  drink  more  freely :  indeed,  all  persons  who  are  the  subjects  of  lithiasis 
should  take  a  considerable  quantity  of  fluid  as  a  hygienic  principle.  Lith- 
ogenetic, neurotic  children  pass  water  which  varies  a  great  deal  from  time 
to  time,  sometimes  a  comparatively  large  bulk  of  low  specific  gravity, — cer- 
tainly whenever  under  emotion, — and  at  other  times  a  scanty  dense  urine 
soon  becoming  turbid  and  throwing  down  a  copious  sediment.  Their  blad- 
der is  a  source  of  much  trouble  to  them,  and  its  calls  are  often  peremptory. 
They  suffer  a  great  deal  when  travelling,  especially  in  countries  where  the 
English  system  of  railway-carriages  obtains.  These  are  the  children  who 
at  school  after  any  trifling  emotion  quickly  ask  "  to  go  out." 

The  late  Dr.  Bence  Jones  classed  lithiasis  among  the  "  Diseases  of  Sub- 
oxidation,"  in  which  he  kept  an  important  matter  to  the  front.  Urea  is 
more  highly  oxidized  than  uric  acid,  and  therefore  the  matter  of  the  supply 
of  oxygen  is  very  important  in  dealing  with  lithogenesis.  We  all  know 
how  beneficial  to  strumous  children  is  country  air,  especially  by  the  sea-side. 
Some  of  us  are  aware  how  badly  neurotic  females  born  in  the  country  bear 
confinement  in  towns.  They  actually  pine  for  a  breath  of  fresh  air  before 
many  months  are  over.     And  what  is  the  difference  between  the  fresh  air 


302  THE    URIXAEY    DIATHESES. 

of  the  countiy  and  the  air  of  towns?  The  fresh  air  contains  oxj'gen  in 
active  form,  known  as  ozone ;  while  repeated  observations  have  never  been 
able  to  find  ozone  in  the  air  in  the  middle  of  towns.  No  wonder,  then,  the 
sensitive  lithogenetic  beings,  suffering  under  a  form  of  suboxidation,  find 
town  air  so  little  to  their  taste,  and  are  so  fond  of  excursions  to  the  country. 
Fresh  air  is  favorable  to  the  healthy  urea-formation ;  and,  though  they  do 
not,  of  course^  know  why,  they  recognize  the  fact  readily  enougli  that  they 
are  all  the  better  for  being  in  the  country.  And,  what  is  more,  these  sub- 
jects of  lithiasis  do  best  in  bracing  localities,  and  are  not  so  well  iu  low- 
lying  relaxing  places.  Just  so,  too,  the  bilious  ;  and  the  bilious  young  per- 
son often  becomes  gouty  at  a  later  period  of  life.  It  would  seem  that  the 
liver  requires  plenty  of  oxygen  in  order  to  carry  on  its  operations  properly. 
Country  children,  spending  a  large  portion  of  the  day  in  the  open  air,  are 
comparatively  free  from  these  diseases  of  suboxidation  which  afflict  town 
children,  M'hose  days  are  largely  spent  in-doors  and  who  do  not  breathe  a 
very  pure  or  salubrious  atmosphere  when  out  in  the  streets.  Looking  at 
gout  as  a  disease  of  suboxidation.  Dr.  Bence  Jones  regarded  an  acute  attack 
of  gout  in  an  old  gouty  joint  as  an  oxidizing  process  carried  on  by  means 
of  the  fuller  blood-supply  of  inflammation.  And  certainly  such  attacks 
are  cleansing  processes. 

In  enumerating  the  causes  which  encourage  and  foster  the  continuance 
of  the  uric-acid  formation,  we  must  bear  in  mind  the  food-customs  of  to- 
day. We  all  know  how  "  rich  man's  gout"  is  the  result  of  indulgence 
beyond  the  body -needs  in  food  and  drink  on  the  part  of  the  individual  or 
his  ancestors.  The  plebeian  alderman  often  eats  and  drinks  with  impunity, 
but  leaves  gout  behind  him  as  part  of  the  inheritance  of  his  children.  Very 
commonly,  as  age  advances,  he  also  makes  the  acquaintance  of  gout  himself. 
Alison  tells  how  lithogenesis  belongs  to  childhood,  disappearing  at  puberty, 
to  reapi^ear  again  later  on  in  life, — a  matter  illustrating  the  old  adage  "  once 
a  man  and  twice  a  child."  We  all  know  how  good  living  bears  on  this 
reversion  to  the  primitive  uric-acid  formation,  and  the  effects  of  a  lack  of 
exercise.  And  we  also  know  how,  by  temperance,  the  gouty  man  can  keep 
his  foe  at  bay.  Bearing  all  this  in  mind,  we  can  realize  how  an  injudicious 
dietary  can  handicap  the  growing  organism  and  prevent  its  escape  from  the 
primitive  uric-acid  formation.  The  prevalent  practice  of  "  feeding  up" 
delicate  children  is  at  once  irrational  and  pernicious. 

If  the  Creator  has  decreed  that  certain  children,  procreated  and  born 
under  certain  circumstances,  must  be  inferior  organisms  to  normal  children, 
who  come  into  the  world  under  more  favorable  circumstances,  we  had  better 
recognize  the  fact,  and  bow  to  it.  Looking  at  the  matter  in  its  proper  light, 
it  is  nothing  less  than  wicked  and  cruel  to  attempt  to  "  feed  up"  these  poor 
mites.  When  the  writer  was  the  senior  resident  medical  officer  to  the 
Leeds  Public  Dispensary  (1870-71),  he  saw  numerous  instances  of  the  evil 
effects  of  giving  meat — i.e.,  animal  food — to  young  children.  Again  and 
again  babies  of  a  tender  age  were  brought  there  with  the  genito-urinary 
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organs  all  scalded  and  raw  from  the  irritant  character  of  their  urine.  On 
inquiry  it  constantly  turned  out  that  the  fond  father  was  in  the  habitual 
practice  of  giving  the  infant  part  of  the  meat  prepared  for  himself  On 
discontinuing  the  baneful  practice  the  child  soon  got  all  right,  with  the  help 
of  a  little  potash.  The  lesson  then  learned  has  not  been  forgotten,  and  the 
writer  often  reprehends  the  crazy  practice  of  trying  to  make  a  weak  child  a 
strong  one  by  giving  it  meat  in  liberal  quantities, — which  only  makes  it 
worse  and  feebler.  Strong  meat  is  not  for  babes.  Beef  tea  is  also  inju- 
rious when  taken  freely.  It  contains  nothing  that  can  feed  or  nourish 
the  body,  though  popular  opinion  credits  it  with  marvellous  virtues.  Its 
constituents  are  past  the  stage  of  albumen  for  tissue-building ;  its  kreatin 
and  kreatinin  are  at  the  head  of  the  descending  series  which  ends  in  uric 
acid  and  urea.  And  its  advocates  must  i-emember  that,  while  it  is  not  a 
food,  it  can  add  to  the  load  of  uric  acid,  whose  burden  is  already  a  tax  upon 
the  system.  Again  and  again  has  it  fallen  to  the  writer's  lot  to  see  lithates 
appear  afler  a  course  of  strong  beef  tea,  and  even  attacks  of  articular  gout 
in  lithogenetic  neurotics. 

The  diet  of  the  nursery  laid  down  by  the  wisdom  of  the  ages — viz., 
milk  and  farinaceous  matters — is  the  proper  food  for  infants.  And  if  deli- 
cate children  cannot  digest  farinaceous  matters,  it  is  easy  to  supply  pre- 
digested  "  foods,"  which  will  be  found  to  give  infinitely  better  results  than 
the  prevalent  plan  of  giving  meat  and  meat  infusions,  to  the  poor  child's 
detriment. 

The  unfortunate  child  will  find  it  hard  enough  work  to  escape  from 
the  thraldom  of  the  uric-acid  formation  without  its  fetters  being  riveted 
upon  it. 

Diagnosis. — In  my  student  days  beakers  containing  a  specimen  of  each 
patient's  urine  were  a  prominent  feature  in  the  wards  of  hospitals.  Gradu- 
ally a  test-tube  containing  some  urine  which  had  been  tested  for  albumen 
took  the  place  of  the  beaker,  until  the  latter  has  well-nigh  disappeared.  It 
has  recently  reappeared  in  my  wards,  and  this  example  will  be  followed 
elsewhere  before  long  as  the  relations  and  associations  of  lithiasis  become 
more  completely  realized.  A  deposit  of  lithates  tells  of  a  lower  urinary 
formation,  and  is  a  "  storm-signal"  whose  value  will  depend  largely  upon 
the  knowledge  of  the  individual  observing  it.  Prout  regarded  urates  as  a 
sign  of  evil  omen  in  organic  disease.  When  steadily  present  in  cases  of 
pulmonary  phthisis,  they  are  the  heralds  of  disaster,  in  my  experience.  But 
this  is  scarcely  the  diagnosis  of  lithiasis.  Of  course  the  diagnosis  is  made 
by  allowing  the  urine  to  stand  overnight  in  a  cool  place,  and  then  examining 
it  by  first  inspecting  it.  It  will  often  be  found  to  contain  a  deposit.  First 
ascertaining  if  it  be  acid,  and  finding  it  so,  the  character  and  appearance  of 
the  deposit  call  for  our  attention.  (I  do  not  conceive  that  the  scope  of  this 
article  extends  to  an  elaborate  examination  of  urinary  deposits,  and  there- 
fore will  take  just  so  much  of  this  part  of  the  subject  as  pertains  to  the 
matter  in  baud.)     Urate  of  soda  forms  a  white  or  yellowish  deposit,  which 
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sinks  readily.  It  is  very  commou  in  children  when  they  have  caught  a 
chill  or  a  cold.  Or  it  may  appear  in  pyrexial  maladies.  Sometimes  the 
urine  is  turbid  when  voided.  Especially  is  this  the  case  in  strumous  chil- 
dren. Sometimes  the  spiny  crystals  cause  great  irritation  iu  tlie  uriiiaiy 
passages.  But  hematuria  is  less  common  with  children  than  might  be  sup- 
posed. Urate  of  ammonia  is  also  pale,  but  is  not  deposited  until  the  urine 
becomes  ammoniacal.  The  fawn,  orange,  brick-dust,  pink,  or  deep-red 
deposits  are  the  amorphous  urates.  Uric  acid  gives  the  well-kuown 
"  caj'cnne  grains"  or  brown  crystals  ;  but  sometimes  the  crystals  are  so  fiue 
as  to  simulate  the  deposits  of  amorphous  urates.  "  Urine  depositing  uric 
acid  has  commonly  a  rich  yellow  or  orange  coloi-,  and  is  invariably  acid." 
(Sir  William  Eoberts.)  Uric  acid  is  highly  insoluble,  and  so  are  the  urates; 
consequently,  when  the  urine  is  scanty  the  deposit  is  comparatively  copious. 
Children  presenting  strong  evidences  of  the  uric-acid  formation  usually  pass 
either  a  large  bulk  of  urine,  pale  and  clear,  of  low  specific  gravity,  or  a 
denser  urine  giving  a  considerable  deposit.  And  these  frequently  alternate. 
When  the  urine  is  turbid  when  passed,  it  contains  urate  of  soda,  which  falls 
on  cooling.  Urate  of  soda  forms  crystals  and  concretions  within  the  body. 
These  may  form  in  the  tubules  of  the  kidney  and  remain  there,  or  fall  into 
the  pelvis  of  the  kidney  and  lodge  there,  or  find  their  way  into  the  bladder. 
Lumbar  pain  is  felt  when  the  stone  is  in  the  kidney.  Contrary  to  what 
might  be  expected,  renal  crj'stals  do  not  usually  produce  a  bloody  urine  in 
children.  When  the  blood  comes  from  the  kidney,  it  is  thoroughly  mixed 
with  the  urine, — bloody  urine;  while  hemorrhage  elsewhere  gives  blood  and 
urine.  When  the  concretion  is  in  the  bladder,  the  child  will  pinch  and  pull 
its  prepuce.  It  will  cry  with  pain  on  emptying  the  bladder,  while  some- 
times the  stream  of  urine  is  suddenly  arrested  by  the  concretion  blocking 
the  outlet.  Violent  exercise  causes  pain ;  and  the  late  Mr.  Teevau  used  to 
say  that  a  ready  method  of  deciding  whether  it  was  desirable  to  pass  a 
sound  or  not,  was  to  get  the  child  to  jump  oif  a  chair :  if  it  was  ready  to 
do  it  a  second  time,  it  was  highly  improbable  that  any  stone  was  in  the 
bladder.  Common  as  is  stone  in  the  bladder  in  children,  it  is  really  a  rare 
outcome  of  the  uric-acid  formation,  especially  in  girls.  For  anatomical 
reasons,  girls  scarcely  ever  have  vesical  calculi ;  yet  lithogeuesis  is  very 
frequent  with  girls. 

Wetting  the  bed  at  night  has  close  relations  with  uric  acid,  and  in  all 
cases  of  nocturnal  incontinence  the  urine  should  be  examined.  In  my 
experience,  wetting  the  bed  occurs  mainly  in  two  classes  of  children, — in 
very  bright,  vivacious,  neurotic  little  girls,  and  in  comparatively  dull  and 
backward  children  of  low  nervous  organization.  There  is  a  heightened 
nervous  susceptibility  in  one  case,  and  a  defective  condition  in  the  other. 
In  either  case  the  uric  aeid  present  plays  a  part.  The  purely  neurotic  child 
is  the  sprightly  little  fairy  described  in  the  last  section.  Something  may 
now  be  said  about  the  strumous  child  with  lithoarenetic  tendencies.  If  it 'S 
the  weakly  organism  which  never  effectually  and  satisfactorily  outgrows 
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the  nric-acid  formation  of  early  life,  then  of  course  the  strumous  will  suffer. 
Struma  or  scrofula  is  generally  a  degraded  organism,  with  tissue-inferiority 
to  a  greater  or  less  extent.  There  are  forms  of  struma  which  give  beautiful 
children,  delicate  bright  creatures,  as  well  as  forms  of  it  which  give  plain 
features  and  uncouth  figures.  But,  be  they  fair  or  ugly,  there  are  outward 
indications  which  accompany  the  uric-acid  formation  of  liver-inability, 
with  which  it  is  well  to  be  familiar.  Looked  at  as  defective  organizations, 
they  possess  an  interest  of  their  own.  Lugol  describes  them  so  exactly 
that  a  quotation  seems  to  me  to  be  desirable :  "  The  scrofulous  habit, 
although  it  is  in  general  characterized  by  indolence  and  apathy,  is  not 
altogether  incompatible  with  a  certain  amount  of  bodily  activity  ;  this  ver}^ 
activity,  however,  instead  of  tending  to  the  increase  of  the  physical  strength 
and  development,  as  in  healthy  subjects,  on  the  contrary  assists  in  diminish- 
ing its  powers :  we  observe,  therefore,  that  scrofulous  children  in  whom 
this  more  than  usual  activity  is  manifested  are  quickly  fatigued,  and  are 
slow  in  repairing  their  exhaustion.  The  genital  organs  of  scrofulous  sub- 
jects are  generally  more  or  less  retarded  in  their  development,  and  seldom 
acquire  the  vigor  which  characterizes  a  healthily-constituted  individual ; 
young  men  eighteen  years  of  age,  or  even  older,  are  often  in  this  respect 
little  more  advanced  than  children  of  eight  or  nine  years.  In  some  cases 
one  testicle  only  is  found  to  have  descended  at  the  age  of  twenty  years,  and 
occasionally  both  have  remained  in  the  abdomen.  Young  females  are  no 
less  backward  in  their  development  than  the  other  sex,  often  presenting  no 
signs  of  puberty  at  the  age  of  eighteen  years.  Menstruation  is  not  estab- 
lished without  the  concomitant  of  dysmenorrhoea,  which  lasts  for  two  or 
three  years,  and  in  some  cases  for  their  whole  life.  The  menstrual  dis- 
charge seldom  possesses  healthy  qualities ;  it  is  either  insufficient,  of  only 
one  or  two  days'  duration,  or  excessive,  lasting  six  or  seven  days;  in 
neither  case  does  it  produce  satisfactory  effects  upon  the  economy,  for  it  is 
not  accompanied  by  the  other  signs  of  jniberty." 

This  raises  a  question  of  high  interest  in  the  relation  of  the  uric-acid 
formation  with  defective  or  imperfect  organisms.  The  imperfect  develop- 
ment of  strumous  beings  has  been  observed  by  others  than  Lugol.  "  Most 
scrofulous  persons  are  of  small  stature  and  have  slender  limbs ;  nor  is  it 
verj'  uncommon  in  such  individuals  to  find  some  member  or  organ  im- 
perfectly developed,  defective  in  its  power,  or  curtailed  of  its  proportions." 
(Cumin.)  Strumous  beings  have  imperfect  reproductive  organs,  as  a  rule. 
If  an  organism  is  imperfect,  we  should  a  priori  expect  to  find  organs  which 
remain  infantile  for  a  considerable  period  of  years,  and  whose  development 
marks  off  the  child  from  the  budding  adult,  to  feel  the  general  backward- 
ness most.  Even  if  the  external  portion  of  the  sexual  apjjaratus  develops, 
the  internal  organs  remain  infantile  in  girls ;  and  that,  too,  not  only  in 
the  distinctly  strumous,  but  also  in  the  neurotic  girls  so  common  in  towns, 
who  are  somewhat  degenerate,  but  not  so  distinctly  so  as  the  strumous. 
A  great  many  slight  girls,  especially  town  products,  exhibit  the  same  im- 
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perfect  condition  of  the  reproductive  organs  as  the  strumous.  Some  are 
sexless.  Some  are  feebly  erotic.  Some  never  menstruate.  Some  menstru- 
ate, but  the  menses  are  scanty  and  accompanied  by  much  suffering.  When 
they  marry,  some  are  sterile,  and  the  slighter  and  more  bird-like  the  creature 
the  more  certain  is  she  to  be  childless.  Some  bear  one  or  even  two  cliildreu 
so  delicate  that  they  cannot  be  reared.  It  seems,  indeed,  that  Nature  has 
laid  her  plans  to  keep  up  the  race  from  the  strong. 

To  show  how  closely  related  are  the  neurotic  to  the  strumous,  I  may, 
adduce  three  sisters,  patients  of  mine  at  Victoria  Park  Hospital.  Their 
mother  is  a  healthy-looking  woman,  born  and  brought  up  in  tlie  country. 
The  father,  also  of  country  bringing-up,  is  reported  to  be  strong  and 
healthy.  But,  for  some  reason  or  other,  their  progenj^  are  distinctly  de- 
fective. The  eldest  daughter,  now  sixteen,  is  slight,  with  the  short  ungainly 
figure  of  the  strumous, — with  stubby  nose,  tumid  upper  lip,  and  ill-cut 
features  like  a  blurred  photograph.  She  presents  no  signs  of  puberty. 
The  second,  now  fourteen  and  a  half,  has  sharply-cut  features,  with  a  slight 
physique,  and  talipes  valgus  in  both  feet.  She  has  been  treated  surgically, 
with  unsatisfactory  results.  The  third,  now  thirteen,  has  also  sharply-cut 
features  and  a  very  slight  physique.  She  was  a  small,  backward  child,  but 
at  twelve  shot  up  wonderfully.  She  is  a  migrainous  neurotic,  with  heart- 
troubles  aud  digestive  troubles  already  well  marked.  Poor  little  mite, 
with  her  uric-acid  formation  and  her  narrow  chest,  it  will  not  be  very  long 
before  chronic  Bright's  disease  will  dig  her  grave  and  pulmonary  phthisis 
will  bury  her  !  "While  the  eldest  in  figure  and  feature  is  distinctly  strumous 
or  scrofulous,  these  terras  could  in  no  M^ay  be  applied  to  the  two  younger 
girls.  They  are  slight  neurotics,  small  in  the  bone  and  light  in  weight. 
But  tlie  family  illustrates  very  clearly  how  little  is  the  gulf  betwixt  delicate 
neurotics  and  the  actually  strumous.  Possibly  the  circumstances  of  the 
parents  improved  anterior  to  the  procreation  of  the  two  younger  girls. 
This  matter  calls  up  a  family  who  were  my  patients  years  ago  when  in 
general  practice  in  the  North  of  England.  The  father  was  a  slight,  neurotic 
man  ;  the  mother  distinctly  strumous.  Their  first  two  children  were  healthy. 
Then  came  illness  in  the  father,  and,  with  that,  poverty.  Two  children 
born  during  this  time  were  distinctly  strumous.  Then  the  father  came  in 
for  a  small  income,  and  food  was  no  longer  hard  to  procure.  Two  more 
children  M^ere  born  after  this,  and,  like  the  two  eldest,  could  not  be  desig- 
nated strumous.  Physical  degeneracy  is  a  complex  subject ;  but  sure  it  is, 
physical  degeneracy  is  wedded  to  the  uric-acid  formation,  and  divorce  seems 
impossible.  Wherever  aud  from  M'hatever  cause  the  physical  developraeut 
is  thwarted,  the  organism  is  prevented  from  outgrowing  the  lithogenesis 
with  which  the  human  frame  makes  its  start  in  life.  Lithuria  is  the  brand 
of  physical  inferiority. 

Not  only  may  vesical  calculi  be  found  in  young  children,  and  lithatic 
deposits,  especially  after  a  cold,  but  infants  may  have  outputs  of  gravel,— 
red  sand. 
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Dr.  Debout  d'Estrge,  of  Contrexeville,  informs  me  that  gravel  is  far 
from  infrequent  with  very  young  children,  many  of  whom  are  brought 
there  for  the  benefit  of  the  water.  Actual  gout — true  articular  gout — is  not 
unknown  among  children  who  have  not  entered  their  teens.  One  case  is 
reported  to  me  where  a  youth  under  twelve  had  an  acute  attack  of  gout  in 
both  great  toes  simultaneously.  One  lady  patient  of  mine,  now  seventy 
years  of  age,  told  me  how  she  was  plagued  with  articular  gout  in  her  youth, 
which  entirely  disappeared  when  she  was  twenty,  and  has  never  returned. 
It  was  a  strange  story,  but  her  husband  vouched  for  the  accuracy  of  the 
statement,  and  the  hands  still,  after  fifty  years,  corroborated  her  tale.  This 
surely  was  a  case  of  faihu'e  to  outgrow  the  primitive  uric-acid  formation  till 
a  late  period.  I  may  add,  the  pair  were  childless.  Failure  to  outgrow 
lithogenesis  must  clearly  be  differentiated  from  the  gout  of  later  years 
brought  about  by  good  living,  when  a  competent  liver  which  has  escaped 
from  the  early  uric-acid  formation  reverts  to  it  because  it  is  wearing  out 
under  the  burden  imposed  upon  it. 

As  to  making  sure  that  sediment  precipitated  in  urine  is  really  uric  acid, 
the  whole  can  be  stirred  up  and  some  of  the  turbid  fluid  be  placed  in  a  tes1> 
tube.  Usually,  on  heating,  the  urine  becomes  quite  clear.  Or  a  drop  or 
two  of  liquor  potassse  can  be  added  to  another  specimen,  when  the  turbidity 
disappears.  (This  last  gives  the  observer  a  very  good  conception  of  the 
action,  within  the  body,  of  potash  as  a  ucic-acid  solvent.)  Or  some  potash 
can  be  added,  and  then  heat  applied.  Or  a  solution  of  borax  or  phosphate 
of  soda  can  be  used.  The  most  sensitive  test  is  to  place  a  drop  or  t«-o  of 
the  urine  on  a  slip  of  glass,  with  a  drop  of  strong  nitric  acid,  and  place  it 
over  a  spirit-lamp  until  it  dries  into  a  yellow  residue.  When  cold,  touch 
this  residue  with  caustic  ammonia,  and  the  characteristic  bright-violet  hue 
(murexid)  is  instantly  produced. 

As  to  the  qualitative  analysis  of  uric  acid,  it  is  in  an  unsatisfactory 
state.  AVe  know  very  little  yet,  if  anything  at  all,  as  to  why  and  under 
what  circumstances  uric  acid  is  retained  in  the  body,  and  how  it  comes  to  be 
cast  out  at  times  in  large  quantity. 

There  are  also  definite  appearances  under  the  microscope,  for  those  -who 
have  leisure  and  wish  to  study  the  subject. 

The  urine  of  persons  of  the  lithic  diathesis  "  is  more  acid  than  the 
urine  of  health,  and  gives  to  litmus-paper  a  deeper  shade  of  red,"  says  Sir 
Thomas  Watson,  who  continues,  "  The  presence  of  this  diathesis  is  like- 
wise accompanied  by,  and  so  far  denoted  by,  the  tendency  to  fevers  and 
inflammatory  complaints."  The  readiness  with  which  lithfemic  children 
catch  cold  has  been  spoken  of  before,  in  connection  with  the  diminished 
resisting  power  of  persons  of  this  lithic  diathesis.  Such  colds  are  always 
productive  of  a  large  output  of  lithates.  The  question  may  be  raised  as  to 
how  far  the  excess  of  lithates  present  in  the  body  is  a  predisposing  cause, 
and  a  reason  why  the  child  catches  cold  on  slight  exposure  at  one  time  and 
escapes  at  another.     When  fairly  rid  of  their  lithates,  these  children  seem 
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better  and  happier, — as  a  strumous  child  at  the  sea-side,  for  instance.  Chil- 
dren of  a  larger  growth  who  pass  quantities  of  urates  always  are  better  m 
the  countiy  than  in  towns ;  and  when  for  any  reason  they  become  town- 
dwellers,  they  require  visits  at  repeated  intervals  into  the  country  to  keep 
them  in  fair  health.  The  question  of  the  relation  of  lithiasis  to  acute  rheu- 
matism in  children  is  one  well  worth  investigation ;  for  their  urine  is  at  that 
time  highly  charged  with  lithates.  The  subject  is  one  on  which,  evidently, 
we  have  still  much  to  learn, — and  much,  too,  that  will  have  a  high  practical 
value  as  towns  enlarge  and  more  and  more  children  breathe  an  air  deficient 
in  ozone. 

Pathology. — The  kidneys  of  the  young  do  not  suffer  from  the  passage 
of  lithates  as  do  those  of  lithfemic  persons  of  maturer  age.  If  the  uric- 
acid  formation  is  normal  at  the  outset  of  life,  this  will  occasion  no  surprise. 
The  kidneys  will  be  adapted  to  their  work.  With  lithiasis  in  later  life 
interstitial  nephritis  is  the  rule ;  with  the  lithogenesis  of  early  life  such 
change  is  the  rare  exception. 

Probably,  too,  it  is  pretty  safe  to  make  the  broad  statement  that  the 
viscera  of  the  young  are  not  so  jirone  to  chronic  interstitial  changes  as  are 
those  of  later  life.  Be  this  as  it  may,  interstitial  nephritis  is  not  a  disease 
of  child-life.  When  attending  the  Pathological  Institute  in  Vienna,  the 
kidneys  of  a  child  of  eight  presented  very  distinct  evidence  of  this  change, 
while  many  young  adults  had  kidneys  extensively  diseased.  My  colleague 
Dr.  Eustace  Smith  records  a  case  where  a  child  of  twenty-one  months  had 
only  one  kidney,  and  where  "  the  capsule  was  adherent,  and,  on  removing  it, 
a  srnall  portion  of  the  renal  substance  was  torn  away  with  it.  The  surface 
of  the  organ  was  very  granular  and  irregular."  In  the  young,  then,  it 
may  be  said  that  the  kidneys  do  not,  as  a  rule,  suffer  from  the  output  of 
lithates  in  comparatively  large  quantities.  But  when  the  system  fails  to 
cast  off  or  outgrow  the  uric-acid  formation, — to  the  normal  extent,  at  least, 
— how  about  the  kidneys  then  ?  This  is  a  widely-different  matter,  there  is 
eveiy  reason  to  believe. 

Our  knowledge  of  changes  in  the  circulation  and  the  kidneys  of 
young  lithogenetic  adults  is  far  beneath  our  acquaintance  with  such  morbid 
phenomena  in  persons  of  advanced  life,  where  the  liver,  from  some  cause 
or  other, — from  overfeeding  up  to  overworking  mentally, — fails  in  its 
urea-formation  and  reverts  to  the  lithogenesis  of  early  life.  Vaso-renal 
change  is  the  shortening  of  days,  as  Dr.  Goodhart  says,  and  very  happily 
too  :  "  Old  age  is  not  an  entity,  but  a  set  of  conditions  predisposing  to  that 
state  which  is  called  chronic  Bright's  disease.  And  though  to  most  this 
comes  in  the  natural  order  when  the  prime  of  life  is  run,  yet  to  some  old 
age  is  no  matter  of  years  and  of  averages,  but  the  running  down  of  a 
spring  set  for  an  individual."  And  it  seems  to  me  that  with  the  lithic 
diathesis  the  spring  runs  down  quickly,  sometimes  very  quickly.  In  order, 
however,  to  take  a  firm  hold  of  the  matter,  it  may  be  well  to  review  the 
morbid  phenomena  of  the  vaso-renal  change.     Lithiasis  in  the  robust  oi 
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frame  rans  on  the  old  well-recognized  lines  of  gout, — articular  gout,  visi- 
ble to  the  eye,  recurrent  attacks  of  bronchitis,  which  lead  to  emphysema, 
with  a  large  heart,  which  is  liable  to  cause  disease  in  the  valvular  apparatus. 
(When  the  valve-mechanism  of  the  higher  heart  is  injured,  compensatory 
hypertrophy  follows, — i.e.,  an  increase  in  the  bulk  of  the  primitive  muscular 
sac, — the  lower  heart.  But  when  from  any  cause  the  muscular  wall  waxes 
out  of  proportion  to  the  valves  of  the  higher  heart,  these  are  apt  to  become 
affected  from  the  additional  strain  thrown  upon  them.)  These  are  the 
changes  manifested  by  persons  of  the  Norse  type.  But  with  the  slighter 
neurotic  individual  the  morbid  phenomena  are  widely  different.  Something 
has  already  been  said  about  the  excessive  demands  of  the  epiblast  leading  to 
a  comparative  starving  of  the  hypoblast.  So,  in  the  neurotic  person  of  the 
uric-acid  formation,  we  find  digestion-troubles  to  take  the  lead.  There  is 
indigestion,  with  acidity  and  flatulence  often  alternating,  and  more  or  less 
constipation.  Very  often,  too,  there  are  hepatic  derangements.  The  epi- 
blast itself  suffers,  and  the  epidermis  is  liable  to  herpes ;  while  sometimes 
there  are  eczema  and  affections  of  the  true  dermis.  There  are  migraine  and 
other  neuralgic  affections.  The  heart  is  liable  to  palpitation,  and  to  the 
opposite  condition  of  failure,  resembling  syncope,  but  too  frequently  with- 
out loss  of  consciousness.  Tlie  mind,  too,  has  its  characteristics.  It  is 
acute  and  clear  in  some,  wayward  and  flighty  in  others,  while  elation  and 
depression  alternate, — the  child  is  "  all  up  or  down,"  in  common  parlance. 
The  mood  is  variable ;  pretty  irritable,  as  a  rule,  especially  when  hemicrania 
is  present.  All  readers  of  experience  will  recognize  the  outline,  and  be 
able  to  fill  it  up.  Not  only  women  but  also  many  neurotic  men  present 
these  linked  phenomena.  And  it  is  among  these  persons  that  we  are  apt 
to  find  "  pure  cussedness"  to  prevail.  They  usually  have  plenty  of  good 
sense,  but  they  are  not  always  in  the  mood  to  exercise  it. 

Like  the  Norse  type,  neurotic  persons  of  the  uric-acid  formation  present 
certain  changes  in  the  vascular  system.'  Uric  acid  is  comparatively  in- 
soluble, and  the  self-preservative  power  of  the  system  increases  the  bulk  of 
the  urine  by  tightening  the  arterioles  upon  their  contents  and  so  increasing 
the  watery  constituents  of  the  urine.  The  left  ventricle  has  more  resistance 
to  overcome  on  systole  and  hypertrophies  ;  while  the  high  blood-pressure  in 
the  arterial  system  leads  to  that  hardening  process  known  as  "  the  ather- 
omatous change."  The  vascular  system  thus  modified  is  liable  to  aneurism 
and  apoplexy,  as  well  as  to  palpitation.  Further,  passing  disturbances  of 
the  vaso-motor  nerves  give  rise  to  angina  pectoris  vaso-motoria.  And  it  is  in 
neurotic  persons  of  this  lithic  diathesis  that  we  find  angina,  as  a  rule,  while 
the  kidneys  suffer.  However  tolerant  of  uric  acid  in  early  years,  this  toler- 
ance passes  away  in  time.     When  the  uric-acid  formation  is  pronounced, 

'  Certain  readers  may  say  this  is  wandering  from  the  subject  in  hand.  To  this  I  de- 
mur. It  is  often  necessary  to  read  the  parents,  in  order  to  see  the  probable  future  of  the 
child  and  give  it  true  help. 
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either  the  uric  acid  remains  in  the  system,  giving  rise  to  various  gouty 
phenomena,  or  the  kidneys  are  injured  by  the  constant  output  of  hthates, 
with  the  result  of  interstitial  nephritis.  Commonly  enough  both  are  found 
together.  A  considerable  injury  or  mutilation  takes  jDlace  before  the  con- 
dition of  the  kidney  is  forced  upon  our  attention.  Says  Prout,  "  It  may 
be  well  to  remind  the  reader  that  the  tendency  to  lithic-acid  deposits  is 
almost  invariably  connected  with  an  hoemotrophied '  condition  of  the  kid- 
ney." Sir  A.  Baring  Garrod  remarks,  "  I  have  met  with  numerous  in- 
stances of  the  occun-ence  of  gout  and  calculus  in  the  same  individual,  but 
M'ith  few  in  which  they  were  present  at  the  same  time :  it  is  not  at  all 
uncommon,  when  taking  the  history  of  gouty  patients,  to  find  that  wiien 
young  they  had  suifered  from  calculi,  and  that  gout  supervened  at  a  much 
more  advanced  age."  And  Sir  William  Roberts  says,  in  connection  with 
lithiasis,  "  The  kidneys  themselves  suffer :  their  secreting  tubules  and  the 
interstitial  substance  are  clogged  with  urate-deposits,  which  constitutes  one 
of  the  most  fatal  forms  of  chronic  Bright's  disease." 

Such,  then,  is  the  march  of  disease  when  the  system  either  is  unequal  to 
casting  off  the  lithic-acid  formation  or  reverts  to  it  again  at  a  later  period 
of  life.  As  to  young  persons,  it  certainly  shortens  the  span  of  life.  Some 
time  ago  I  was  called  in  to  see  a  slim  woman  of  thirty-three  who  had  for 
some  time  been  the  subject  of  gout :  she  had  a  large  heart,  with  harden- 
ing arteries,  and  a  cerebral  artery  had  snapped.  Her  system  was  truly 
senile,  and  the  spring  ran  down  in  half  the  ordinary  time.  One  of  my 
hospital  out-patients,  a  comparatively  large,  strumous  girl  of  seventeen, 
passes  urine  loaded  with  lithates.  She,  too,  has  a  large  heart  and  hardening 
arteries,  has  cardiac  and  digestive  troubles,  and,  in  all  human  probability, 
shrinking  kidneys.  Further,  the  slightly-built  girl  of  tiiirteen,  mentioned  in 
the  last  section,  manifests  these  morbid  phenomena  distinctly.  To  make  sure 
that  my  imagination  was  not  getting  the  better  of  my  clinical  acumen,  one 
day  I  called  in  my  then  colleague  Dr.  Angel  Money,  who  quite  agreed  with 
me  as  to  the  actual  existence  of  the  morbid  changes.  Her  spring,  I  fear, 
will  run  down  before  she  is  twenty-one.  One  day  a  youth  of  fourteen  was 
brought  to  me  by  his  father,  a  medical  man,  and,  on  examination,  abnormal 
duluess  was  fouud  in  the  region  of  the  liver.  Thinking  my  colleague  Dr. 
Heron  Avould  like  to  see  the  case,  we  went  to  his  residence.  We  could 
come  to  no  conclusion  as  to  the  dulness,  but  both  thought  the  boy  had  a 
renal  aspect.  Some  urine  was  passed  and  tested  for  albumen.  No  albumen 
was  detected  ;  but  Dr.  Heron,  later,  informed  me  tliat  the  urine  after  standing 
was  the  most  highly  charged  with  lithates  he  ever  saw. 

The  matters  of  the  pathology  of  the  vaso-renal  changes,  with  their  con- 
sequences, started  up  by  the  retention  of  the  lithic  formation  after  the  days 
of  childhood  are  passed,  are  of  great  importance  as  regards  prognosis  and 
treatment,  which  remain  to  be  discussed. 

'  Hoemotrophied — cirrhosed. 
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Prognosis. — The  lithic  diathesis  is  linked  with  physical  inferiority, — 
as  a  broad  rule,  at  least.  As  lithates  are  normal  at  a  very  early  period  of 
life,  all  children,  weak  or  robust,  will  pass  lithic  deposits  more  or  less.  But 
while  the  robust  soon  get  away  from  the  primitive  uric-acid  formation,  not 
so  the  weakly.  To  them  it  clings,  and  certainly  seems  to  predisi^ose  them 
to  colds  and  chills,  and  even  inflammatory  affections.  We  are  familiar  with 
the  secondary  inflammations  of  renal  inadequacy  in  advanced  life ;  and  pos- 
sibly we  may  come  to  find  a  somewhat  similar  relation  betwixt  the  lithic 
diathesis  and  inflammatory  affections  in  childhood.  Not  only  are  such 
children  more  liable  to  inflammatory  affections,  but  they  also  manifest  less 
resisting  power.  When  in  general  practice,  it  ahvays  seemed  to  me  that  the 
children  of  the  dyspeptic  and  lithsemic  were  specially  liable  to  go  down 
under  bronchitis.  This  may  be  no  more  than  an  impression  remaining  on 
my  mind ;  but,  from  the  foregoing  consideration,  it  would  seem  not  im- 
probable that  the  impression  is  correct  in  the  main.  These  children  are 
more  difficult  to  rear  than  other  children,  and  more  apt  to  die  under  the 
searching  test  of  disease  than  more  robust  children.  Before  the  day  of  the 
test-tube  the  urine  was  examined  by  the  eye,  and  almost  by  it  only.  The 
presence  of  visible  deposits  had  then  a  significance  not  given  to  it  to- 
day, when  the  urine  is  examined  for  albumen  and  sugar  and  little  else. 
But  if  the  foregoing  consideration  is  at  all  correct,  it  would  seem  that  the 
significance  of  urinary  deposits,  especially  lithatic  deposits,  will  ere  long  be 
again  recognized  as  important.  If  these  deposits  are  found  at  and  after 
puberty,  they  are  higlily  instructive,  diagnostically  and  prognostically. 

In  the  summer  of  1887  a  tall,  slight  girl  of  fourteen,  but  looking  more 
like  sixteen,  came  into  my  wards  with  localized  pneumonia  at  the  base  of 
the  right  lung.  The  disturbance  of  the  general  health  was  slight,  the  fever 
was  not  high,  and  there  was  no  reason,  apparently,  why  the  case  should 
not  run  the  usual  course  to  a  satisfactory  termination.  But,  instead  of 
improving,  the  case  seemingly  came  to  a  stand-still.  After  a  time  the  girl 
grew  worse,  and  the  disease-area  extended.  Then  it  was  observed  that  her 
urine  threw  down  copious  lithates.  The  subject  of  the  prognostic  signifi- 
cance of  lithates  in  the  course  of  phthisis  is  a  topic  on  which  I  occasionally 
dilated  at  the  hospital,  and  it  was  suggested  to  a  recent  resident  medical 
officer  as  a  subject  well  worth  investigation  and  likely  to  give  results  of  a 
practical  value.  But  it  never  was  taken  up.  Still,  it  had  not  escaped  my 
mind,  and,  as  the  deposit  continued  and  the  case  steadily  got  worse,  direc- 
tions were  given  to  Dr.  Sidney  Martin,  the  pathologist,  to  make  a  note  as 
to  the  condition  of  the  kidneys.  When  the  opportunity  came,  one  kidney 
was  found  fibrous  and  cystic.  Yet  no  albuminuria  was  found  in  life.  But 
there  were  lithatic  deposits  which  had  aroused  suspicion.  After  that  the 
kidneys  were  examined  systematically ;  and  already  Dr.  Martin  has  collected 
quite  a  little  series  where  interstitial  nephritis  has  been  found  coexistent  with 
lung-mischief,  if  not  pre-existent  to  it.  The  next  case  which  came  under  my 
personal  notice  was  that  of  a  young  man  with  localized  mischief  in  his  right 
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lung-apex.  The  disease  did  not  extend,  nor  were  the  symptoms  acute. 
Still,  he  did  not  make  headway.  He,  too,  had  urinary  deposits.  Soon  it 
was  apparent  that  he  improved  and  got  worse  again  in  cycles  of  about  a 
week.  He  would  brighten  up  and  take  his  food  for  a  day  or  two.  Then 
bis  a^jpetite  fell  off,  and  for  a  day  or  two  he  Avas  very  miserable.  Then  would 
come  a  distinct  output  of  lithates,  after  which  he  would  brighten  up  for  a 
time.  It  was  evident  that  there  was  a  factor  in  the  case  which  handicapped 
the  poor  fellow ;  and  it  seemed  to  me  there  must  be  some  mischief  in  tiie 
kidneys,  though,  of  course,  of  what  kind  it  was  impossible  to  say.  After 
each  cycle  he  was  perceptibly  worse,  and  before  long  he  sank.  The  luug-- 
mischief,  which  had  been  obscure,  was  found  to  be  disseminated  tiny  bron- 
chiectases, which  certainly  presented  a  phthisical  aspect.  Both  kidneys  were 
found  to  be  extensively  fatty, — a  degenerate  form  of  interstitial  nephritis. 

When  attending  the  Pathological  Institute  in  Vienna,  my  mind  was 
much  exercised  by  the  exceeding  prevalence  of  chronic  renal  mischief,  both 
granular  and  fatty.  INIy  impressions  at  that  time  (1871-72)  were  that 
chronic  interstitial  nephritis  was  a  disease  of  middle  age  and  advanced  life 
and  closely  linked  M'ith  gout ;  that  it  was,  indeed,  a  disease  of  protracted 
good  living.  Yet  these  Viennese  subjects  were  many  little  more  than 
twenty,  and  largely  from  twenty  to  thirty.  Too  much  good  living  scarcely 
came  their  way.  Bread  and  potatoes  and  beer  of  a  very  light  character 
were  the  staple  of  their  food.  There  was  no  nitrogenized  excess  in  such 
a  dietary.  The  matter  has  often  exorcised  my  mind  since,  but  it  has  only 
been  of  late  that  light  has  dawned  upon  it.  So  long  as  the  unwise  habits 
and  food-customs  of  the  individual  held  the  field  as  the  causal  associations 
of  the  granular,  cirrhotic,  or  gouty  kidney,  so  long  light  was  not  likely  to 
come.  But  the  further  study  of  "poor  man's  gout"  began  to  show  that 
interstitial  nephritis  was  the  lot  of  sundry  individuals  who  were  sparing 
eaters,  but  who  still  remained  under  the  thraldom  of  the  uric-acid  forma- 
tion of  an  early  period. 

My  observations  at  Victoria  Park  Hospital  have  thrown  some  light 
upon  another  matter  which  struck  me  greatly  in  Vienna ;  and  that  was, 
how  readily  the  poor  Viennese  sank  under  their  maladies.  Cardiac  valvu- 
litis frequently  led  to  death,  with  the  dropsy  and  serous  effusions  of  the 
falling  heart,  in  a  period  of  fifteen  months, — a  matter  quite  opposed  to  my 
experience  at  the  Leeds  Public  Dispensary.  In  other  diseases  the  same 
readiness  to  die  Mas  manifested.  That  the  conditions  of  life  in  Vienna 
were  scarcely  compatible  with  a  robust  constitution,  especially  among  the 
poorer  classes,  was  patent  enough  to  a  person  of  any  experience.  But  the 
Yorkshire  folk  did  not  die  easily  like  the  Viennese.  Now  the  matter  has 
become  fairly  plain.  If  the  retention  of  the  early  uric-acid  formation 
beyond  puberty  is  an  evidence  of  tissue-inferiority,  and  of  an  insufficient  or 
incompetent  liver,  if  the  prolonged  passage  of  urates  in  excess  through  the 
kidneys  inflicts  injury  upon  their  structures,  then  it  is  easy  to  understand 
how  an  organism  so  handicapped  readily  gives  way  under  the  trial  of  disease. 
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Another  matter  is  worth  keeping  in  mind  in  connection  with  this  topic. 
The  lithatic  neurotics  as  well  as  the  strumous  have  imperfect  digestive 
organs.  They  suffer  the  pains  of  indigestion  on  slight  provocation.  Pastry 
of  all  kinds,  which  forms  a  large  portion  of  the  dietary  of  country-people 
who  can  digest  it,  is  beyond  their  powers.  Fat,  especially  as  a  piece  of 
animal  fat,  they  loathe.  Cream  is  beyond  the  means  of  most.  Cod-liver 
oil  is  not  palatable.  Consequently  they  live  to  a  large  extent  on  the  flesh 
of  animals — so  far  as  they  can  purchase  it — and  bread,  toasted  or  fried ; 
the  sapid  meat  is  to  their  taste,  and  does  not  give  them  the  stomach-ache. 
Unconsciously  these  victims  of  the  lithic-acid  formation  are  pushed  along 
the  downward  path  by  their  digestive  incapacity.  Of  imperfect  assimi- 
lative powers,  with  an  exacting  stomach,  and  no  free  oxygen  to  help  the 
liver  in  its  straits,  what  may  we  expect?  Just  what  happens.  Bright's 
disease  and  pulmonary  phthisis  are  the  scourges  of  degenerate  and  degener- 
ating town  populations.  Commonly  they  are  found  together.  Dame  Nature, 
merciless  and  unsparing,  weeds  out  the  weakest.  No  plea  of  extenuating 
circumstances  is  of  any  avail  with  her.  In  one  matter  only  is  she  compas- 
sionate :  she  makes  the  females  sterile.  Those  organisms  which  are  too 
feeble  to  throw  off  the  uric-acid  formation  do  not  usually  attain  full  and 
complete  sexual  development ;  and  so  the  degenerating  process  ends. 

Treatment. — When  we  see  a  fire  choked  with  its  own  ash,  we  do  not 
throw  on  more  fuel,  but  stir  the  fire,  so  as  to  get  rid  of  the  ash  and  admit 
the  air  to  the  dying  embers.  The  fire  cannot  get  on,  for  want  of  oxygen. 
Just  so  the  delicate  organisms  of  the  uric-acid  formation.  They  also  are 
embarrassed  with  the  incombustible  ash  of  the  body, — the  nitrogenous 
waste.  Remove  that,  and  the  organism  feels  relieved  from  a  burden  that 
was  weighing  it  down.  All  compounds  in  which  nitrogen  is  a  factor  oxi- 
dize with  difficulty,  and,  according  to  Liebig,  the  presence  of  nitrogen  inter- 
feres with  oxidation.  Consequently  we  can  see  how  the  nitrogenized  waste 
is  the  incombustible  ash  of  the  body. 

The  first  step  to  be  taken  is,  then,  to  promote  oxidation.  "We  all  know 
how  children  of  the  lithic  diathesis,  as  a  strumous  child  with  a  diseased 
joint,  picks  up  and  thrives  when  at  the  sea-side.  Even  a  few  hours  by  the 
sea  will  do  perceptible  good,  one  recognized  authority  on  children's  diseases 
assures  me.  The  free  oxygen  helps  the  liver  to  keep  up  the  urea-formation. 
Indeed,  as  lithiasis  is  a  disease  of  suboxidation,  plenty  of  active  oxygen  is 
what  is  required  to  remedy  the  condition.  Such  a  child  should  be  reared 
in  the  country  if  possible.  Parental  affection  stands  in  the  way ;  but,  in 
fact,  kindergarten  schools  by  the  sea-side  are  a  matter  of  the  future.  It 
will  not,  however,  be  possible  to  overcome  the  natural  feeling  of  parents  to 
wish  to  see  their  children  around  them, — and  especially  those  fairy  mites, 
the  strumous  neurotics,  with  their  winning  ways, — until  the  realization  of 
the  pernicious  effects  of  town  air  upon  growing  organisms  has  sunk  deep 
into  their  hearts.  A  thousand  difficulties  and  objections  stand  in  the  way, 
and  can  be  overcome  only  by  a  distinct  consciousness  that  it  is  but  simple 
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duty  to  the  towu  child  to  place  it  in  a  more  favorable  and  less  injurious 
environment. 

And  that  day  is  not  yet  near  at  hand.  "A  child  with  a  scrofulous 
diathesis  should  learn  its  lessons  in  the  fields,  and  not  be  bound  down  to 
books  in  the  crowded  atmosphere  of  a  school-room."  (Cyclopedia  of  Prac- 
tical Medicine.) 

That  is  a  good,  wise,  kindly,  sensible  way  of  putting  the  child's  neces- 
sities. Kindergarten  teaching,  in  the  open  air  whenever  the  weather  will 
permit  of  it,  must  become  a  general  practice.  What  says  Dr.  Eustace 
Smith  anent  this  matter  ?  "  Too  close  confinement  to  the  house,  especially 
in  cold,  damp  weather,  in  some  subjects,  loads  the  urine  with  uric  acid  or 
its  compounds." 

That  is  the  outcome  of  confinement  in  an  impure  atmosphere  upon  these 
sensitive  organisms,  which  feel  so  keenly  what  scarcely  affects  others.  Tlie 
long  yearly  sojourn  by  the  sea-side  or  among  the  mountains  is  no  longer  a 
luxury  for  town-dwellers'  families ;  it  has  become  an  imperative  necessity, 
essential  to  health,  as  towns  grow  larger.  Plenty  of  fresh  air  is  the  first 
essential. 

"  The  treatment  of  the  lithic-acid  diathesis  must  be  directed  to  the 
removal  of  the  prime  causes  of  this  condition, — viz.,  mal-assimilation,  de- 
fective oxygenation  of  the  blood,  and  the  ingestion  of  too  large  a  quantity 
of  stimulative  food."  (Erichsen.)  Mal-assimilation  is  the  starting-poiut. 
The  defective  organism  is  defective  because  its  assimilative  organs  lack 
power.  The  system  fails  to  outgrow  or  rise  above  the  uric-acid  formation 
which  is  normal  at  the  threshold  of  life.  Bearing  this  well  in  mind,  we 
must  see  that  it  is  not  wisdom  to  overload  these  feeble  viscera  "  under  the 
impression  that  strong  food  is  necessary  to  give  the  patient  strength." 
(Erichsen.) 

It  is  not  what  is  swallowed,  but  what  is  assimilated,  that  nourishes. 
This  sentence  might  with  advantage  be  written  up  over  the  nursery  door. 
What  says  Lauder  Brunton  on  the  feeding  up  of  the  weakly  ?  "  What 
does  the  patient  say  when  he  goes  to  his  medical  attendant  to  describe  his 
case  ?  '  I  take  all  kinds  of  strengthening  things,  and  yet  I  feel  so  weak.' 
If,  instead  of  using  these  words,  he  were  to  say,  '  Because  I  take  all  sorts 
of  strengthening  things,  I  feel  so  weak,'  he  would  express  a  part,  at  least, 
of  the  truth."  This  puts  the  matter  in  a  nutshell.  Dame  Nature  has  her 
kindly  moods,  and,  when  sending  a  child  into  the  world  with  an  insuffi- 
cient liver,  protects  this  feeble  viscus  by  endowing  the  child  with  a  small 
appetite.  It  is  a  small,  dainty,  fastidious  feeder,  much  to  the  chagrin  of  its 
nurse.  Its  food  must  be  served  up  with  scrupulous  cleanliness  and  neat- 
ness, otherwise  its  appetite  takes  wing  on  the  spot.  It  grows  up  with  the 
lithic-acid  formation,  and  often  biliousness ;  for  both  alike  are  the  outcome 
of  a  feeble  liver.  Vain  are  all  attempts  to  feed  it  up ;  it  simply  cannot  be 
fed  up.  Blundering  busybodies  do  it  harm  rather  than  good  by  stepping 
in  and  traversing  nature's  arrangements.     The  appetite  keeps  guard  over 
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the  liver.  When  the  liver  is  embarrassed,  the  appetite  is  put  in  abeyance, 
the  food-supply  is  cut  down,  and  so  the  viscus  comes  round  again.  To 
encourage  a  child  under  these  circumstances  to  eat  is  cruelty  towards  it ; 
and  still  worse  is  it  to  tempt  it  to  eat  more.  This  plan  only  defeats  itself. 
If  we  saw  a  weakly  child  each  day  induced  to  carry  a  weight, — not  a  great 
weight,  perhaps,  but  beyond  its  puny  powers, — and  each  day  growing 
feebler  and  not  stronger,  we  should  all  recognize  the  folly,  the  cruelty,  the 
wickedness  indeed,  of  persisting  in  the  ill-starred  plan.  Just  so  with  the 
incompetent  liver.  It  does  not  strengthen  it,  but  rather  embarrasses  it, 
to  feed  the  child  on  the  food  which  is  suitable  enough  for  the  athlete  in 
training,  or  for  the  naturally  strong  man  stricken  down  by  an  acute  illness, 
where  the  craving  appetite  of  convalescence  tells  of  digestive  power.  But 
the  appetite  of  the  delicate  child  tells  of  a  very  different  state  of  affairs  in 
the  commissariat  department.  Magendie  made  many  experiments  in  rela- 
tion to  uric  acid,  and  Miiller  comments  on  them  as  follows :  "  These  ex- 
periments have  thrown  some  light  on  the  causes  and  mode  of  treatment  of 
gout  and  calculous  disorders.  The  subjects  of  these  diseases  are  generally 
persons  who  live  well  and  eat  largely  of  animal  food.  Most  urinary  and 
gravelly  deposits,  the  gouty  concretions,  and  the  perspiration  of  gouty  per- 
sons, contain  an  abundance  of  uric  acid, — a  substance  into  which  nitrogen 
enters.  By  diminishing  the  proportion  of  azotized  substances  in  the  food, 
the  gouty  and  gravelly  deposits  may  be  prevented."  But  Magendie,  Miiller, 
and  others  have  produced  comparatively  little  effect  upon  the  public  mind. 
Those  who  have  studied  the  associations  of  the  lithic  diathesis,  and  the 
causes  in  action  which  foster  and  favor  it,  denounce  the  injudicious  if  well- 
meant  endeavors  to  give  strength  to  the  weakly  system  by  supplying  it 
freely  with  animal  food.  Lean  meat,  raw  meat  minced,  and  beef  tea  are 
so  much  poison  to  such  a  child.  No  doubt  this  outspoken  expression  of 
opinion  will  give  offence  to  many.  Then  they  may  just  take  offence  ;  and 
I  will  bear  their  wrathful  outpourings  with  such  composure  as  comes  of  a 
clear  conscience. 

Not  rarely,  too,  the  child  craves  for  tasty  dishes,  sandwiches  with  potted 
meats,  and  welcomes  with  gusto  the  viands  pressed  on  it.  But  this,  again, 
does  not  alter  the  facts.  The  inexperienced  child  is  surely  not  the  best 
judge  of  what  is  good  and  desirable  for  it.  The  Creator  has  supplied  milk 
for  young  creatures,  and  we  may  depend  upon  it  we  will  not  err  far  in 
following  the  lead  so  given  us. 

Milk  contains  its  albumen  in  the  form  of  casein,  a  form  which  seems  to 
others  as  well  as  myself  to  tax  the  feeble  liver  much  less  than  meat-fibrin. 
And  milk  ought  to  be  the  form  of  albuminoid  par  excellence  for  the  nursery. 
As  to  quantity,  Prout  wrote,  "  They  should  be  carefully  prevented  from  too 
much  even  of  bread  or  of  milk." 

In  discussing  the  lithic  diathesis,  the  late  Prof.  Miller,  of  Edinburgh, 
writes,  "  In  those  cases  in  which  the  digestion  is  obviously  weak  and  imper- 
fect, the  food  must  be  regulated  as  to  quantity  and  quality.     Nothing  at  all 
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approaching  a  surfeit  should  ever  be  indulged  in ;  animal  food  should  be 
taken  sparingly,  if  at  all."  And  anything  approaching  a  surfeit  seriously 
upsets  these  children  ;  indeed,  they  are  not  likely  to  perpetrate  anything  of 
the  kind,  if  not  tempted  by  the  viands  and  spurred  on  by  approval.  As 
the  practice  of  indulging  in  animal  food  increases,  it  becomes  more  neces- 
sary than  ever  to  protect  these  delicate  children.  And  the  amount  of 
animal  food  now  consumed  is  much  larger  than  it  was  a  century  ago.  "  So 
late  as  1763  the  slaughter  of  bullocks  for  the  supply  of  the  public  markets 
was  a  thing  wholly  unknown  even  in  Glasgow,  though  the  city  had  then  a 
population  of  thirty  thousand."  ^ 

Betwixt  the  growth  of  towns,  involving  an  impure  atmosphere,  and 
the  increase  in  meat-eating,  the  child  of  the  lithic  diathesis  is  now  heavily 
handicapped. 

But  there  is  something  worse  than  meat-eating  overhanging  it,  and  that 
is  the  resort  to  peptonized  food.  The  feeble  liver  is  protected  by  propor- 
tionately weak  digestive  organs.  In  the  attempt  to  feed  up  these  defective 
organisms  with  animal  food  in  large  quantities,  the  digestive  organs  protect 
the  liver  by  dissolving  only  a  small  portion  of  the  albuminoid  elements  into 
the  soluble  peptones,  the  rest  finding  its  way  out  of  the  alimentary  canal 
without  doing  any  harm.  Not  so  with  peptonized  albuminoids,  however. 
Already  rendered  soluble,  they  penetrate  nature's  barrier,  and  find  their 
wa}'  without  any  difficulty  into  the  portal  vein,  and  from  thence  to  the 
liver.  Nature's  guard  is  broken  through,  and  the  incompetent  liver  is 
flooded  with  albuminoids ;  and,  further  embarrassed  by  its  burden,  the 
liver  has  to  struggle  as  best  it  can  with  this  plethora  of  azotized  matters 
far  in  excess  of  the  body-needs.  Surely,  if  it  were  designed  further  to 
embarrass  the  liver  and  rivet  on  it  the  fetters  of  the  lowly  uric-acid  forma- 
tion, no  plan  could  afford  a  better  prospect  of  success  than  this.  It  is  not 
likely  to  rise  to  the  normal  urea-formation  when  thus  ovenveighted.  It  is 
verj'  necessary  to  speak  out  vigorously  on  this  subject,  and  to  protect  the 
feeble  organism  from  the  violence  of  its  would-be  friends,  who,  however, 
in  this  matter  are,  as  a  matter  of  fact,  its  deadly  enemies. 

To  make  a  child  strong  by  giving  it  strong  food  in  liberal  quantities 
has  a  simplicity  about  it  which  is  very  attractive,  especially  to  those  who 
are  not  familiar  with  the  body-processes. 

Light  food  is  desirable.  Sandwiches  cut  thin,  and  the  butter  rubbed 
well  into  the  bread,  are  not  objectionable.  Fish  of  all  kinds,  especially 
white-fish  and  flatfish,  are  good  after  the  age  of  three.  Before  then  milk, 
plain  boiled,  or  in  the  form  of  milk-puddings,  is  desirable.  Where  the 
palate,  as  is  not  unfrequently  the  case,  revolts  against  milk  in  any  form, 
then  the  next  best  matters  must  be  adopted.  The  fish  should  be  served  up 
with  genuine  melted  butter,  or,  if  this  is  objectionable,  a  little  baked  flour 
may  be  added,  to  make  it  resemble  the  ordinary  melted  butter,  so  called,— 

•  McCulloch's  Statistical  Account  of  the  British  Empire,  vol.  ii.  p.  502. 
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an  indiiferent  form  of  paste,  too  often.  Sweetbreads  and  other  glandular 
matters  are  unobjectionable.  Small  quantities  of  chicken  may  be  permitted. 
Where  the  appetite  is  very  defective  and  below  the  body-needs,  it  may  be 
tempted  by  a  small  piece  of  game,  or  a  small  bird. 

Fat  in  all  forms  is  very  excellent  for  these  children,  but  the  difficulty 
lies  in  getting  them  to  take  it.  In  the  visible  form  of  a  piece  of  sweet 
animal  fat  it  is  simply  loathed  by  most  of  them.  To  use  a  phrase  in 
vogue  among  mothers,  it  must  be  "  smuggled  in."  Sandwiches  cut  tiiin, 
and  made  with  slices  of  cold  boiled  bacon,  are  commonly  relished  and  agree 
well  with  the  strumous.  Their  potatoes  should  be  baked  and  the  peel  re- 
moved, well  buttered,  with  some  pepper  and  salt.  Or,  if  boiled,  the  potato 
should  be  mashed  and  mixed  with  plenty  of  butter  and  some  pepper  and 
salt,  and  be  put  into  a  basin  and  placed  in  the  oven  for  an  hour.  All 
farina  that  has  not  been  thoroughly  exposed  to  prolonged  heat  will  resist 
the  action  of  the  saliva,  and,  passing  into  the  stomach  unchanged,  embar- 
rasses that  organ  no  little  in  its  proper  duty.  Puddings  should  be  made 
with  biscuits  or  crackers,  and  not  raw  flour.  The  sago  and  rice  should  be 
well  boiled  before  being  made  into  a  pudding.  Bread-and-butter  puddings 
are  excellent.  Oatmeal  is  good,  not  only  from  the  amount  of  fat  it  contains, 
but  also  from  the  fact  that  it  has  made  the  acquaintance  of  heat  in  the  mil- 
ler's diying-kiln. 

Why  have  the  crusts  of  bread  been  chosen  for  the  "pap"  of  infants? 
The  "  why"  is  buried  in  the  darkness  of  the  past,  but  it  was  a  wise  choice. 
The  child  of  lithic  diathesis  can  no  more  deal  with  raw  starch  than  it  can 
struggle  with  a  visible  lump  of  fat.  Its  suet  pudding  should  be  made  with 
a  mixture  of  ordinary  flour  and  baked  flour  in  equal  parts,  and  the  suet 
chopped  veiy  fine.  The  liquid  fat  of  fried  bacon  is  most  digestible,  and 
the  child  should  be  allowed  to  dip  its  bread  in  it,  or  have  it  crumbed  into 
the  fluid  fat.  Cream  it  should  have  to  its  stewed  fruit.  If  these  matters 
were  more  attended  to,  there  would  be  less  necessity  for  resort  to  cod-liver 
oil.  Out  of  five  pei'sons  taking  cod-liver  oil,  probably  only  two  require  fat 
in  that  particular  form,  while  three  take  it  because  it  is  the  only  fat  put  up 
in  such  a  form  as  can  readily  be  purchased.  For  the  three,  other  forms  of 
fats  are  preferable ;  but  for  the  two,  cod-liver  oil  is  the  only  form  of  fat 
they  can  assimilate,  and  there  is  no  choice  for  them,  however  the  palate  may 
protest.  There  is  nothing  magical  about  cod-liver  oil ;  it  is  merely  the 
most  digestible  form  of  fat,  and  therefore  is  a  godsend  to  many.  But  it 
is  by  no  means  the  best  fat.  It  is  even  more  digestible  still  when  formed 
into  an  emulsion.  A  new  competitor  is  in  the  field,  in  the  form  of  con- 
densed cream, — a  natural  emulsion.  This  is  excellent,  as  it  can  be  readily 
procured,  is  very  palatable,  and  very  wholesome.  It  may  not  be  quite  so 
digestible  as  cod-liver  oil,  and  so  is  of  little  or  no  avail  to  some  children. 
But  for  the  much  larger  proportions  it  is  a  boon.  It  can  be  added  to  the 
nursery  bread-and  milk,  or  form  a  cream  to  milk-pudding  when  served,  or 
to  stewed  fruit,  or  be  made  into  creams  for  the  table.    It  is  also  put  up  with 
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a  certain  amount  of  malt  extract,  and  the  admixture  is  most  palatable,  except 
to  those  who  object  to  the  taste  of  malt  in  any  form.  Such  preparations 
■will  be  very  acceptable  to  a  large  class  of  persons,  and  specially  town  children 
of  the  lithic  diathesis,  and  also  those  who  dislike  cod-liver  oil.  lu  the 
country,  where  fresh  cream  and  milk  can  readily  be  procured,  these  prepa- 
rations are  uncalled  for.  A  cup  of  well-boiled  milk  allowed  to  get  cold 
with  the  yolk  of  an  egg  beaten  up  in  it,  and  a  little  sugar,  with  a  pinch 
of  grated  nutmeg,  is  excellent.  Or  it  may  be  converted  into  junket  if  a 
more  solid  mouthful  is  desired. 

There  are  other  matters  now  on  the  market, — viz.,  prepared  foods. 
These  cousist  of  malt  and  flour  which  has  been  already  subjected  to  heat, 
so  that  the  starch  is  largely  converted  into  soluble  dextrin.  There  are 
various  forms  of  them,  valuable,  or  not,  in  strict  proportion  to  the  care 
manifested  in  the  preparation.  The  less  sweet  go  well  with  a  cupful  of 
broth  or  other  meat  infusion.  The  sweeter  forms  go  well  with  milk.  A 
pint  of  milk  well  boiled  with  a  tablespoonful  of  Mellin's  Food  is  a  capital 
food  for  a  child  or  adolescent  of  the  uric-acid  formation. 

All  food  should  be  given  in  small  quantities  at  once,  and  at  repeated 
intervals.  Very  often  the  child  is  a  very  small  eater ;  and  if  attempts  are 
made  to  induce  it  to  eat  more,  a  keen  watch  should  be  kept  over  the  urinary 
excretion  to  see  if  the  lithic  formation  is  thereby  increased  ;  and  if  it  be  so, 
then  the  attempts  must  be  moderated. 

Alcohol  in  all  its  forms  is  contra-indicated,  and  should  be  given  only 
when  the  necessity  for  it  is  very  obvious  and  unmistakalile. 

The  clothing  should  be  light  and  warm,  Mhether  as  to  day-clothes  or 
night-clothes.  The  liability  of  such  children  to  catch  cold  should  ever 
be  borne  in  mind.  The  hands  should  be  gloved  in  cold  weather,  and  the 
feet  should  always  be  well  shod.  No  cheap  shoes  should  be  got  for  these 
children.  They  are  not  good  heat-producers,  while,  on  the  other  hand,  they 
lose  heat  very  readily.  It  ig  well  to  bathe  these  children  in  sea-salt  and 
water,  which  is  a  tonic  to  them.  If  taken  to  the  sea  to  bathe,  the  immer- 
sion should  be  brief,  and  the  child  should  not  be  taken  to  the  water  till  two 
hours  after  breakfast.  The  morning  dip  is  M'ell  enough  for  the  robust,  but 
not  for  these  children  of  the  lithic  diathesis.  The  same  principles  must  be 
carried  out  at  mineral  springs. 

As  to  medicines,  of  course  the  uric-acid  solvents,  lithia  and  potassium, 
come  first.  The  soluble  urates  of  potassium  and  lithia  are  more  easily  got 
rid  of  than  the  comparatively  insoluble  urates  of  soda  aud  ammonia.  Lugol 
found  potassium  very  useful  with  the  strumous,  giving  them  relief  by  getting 
rid  of  the  uric  acid.  And  this  practice  has  been  followed  with  advantage. 
Children  are  usually  fond  of  effervescing  drinks,  and  the  effervescent  citrates 
of  lithia  aud  potassium  are  taken  readily.  Potus  imperialis  sweetened  with 
malt  extract  is  capital.  The  fluid,  too,  is  good  for  them,  the  insoluble  uric 
acid  requiring  a  certain  bulk  of  fluid  for  its  solution  whether  it  be  in  child  or 
adult.    In  strumous  children  Lugol  found  iodine  highly  useful.    The  syrup 
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of  the  iodide  of  iron  is  frequently  indicated.  Hsematics  are  often  required. 
Tliese  children,  as  a  rule,  require  potash  with  the  chalybeate.  Probably 
this  explains  why  the  old  mlstura  fern  composiia  was  held  in  such  high 
repute.  And  frequently  it  has  fallen  to  ni}^  lot  to  see  the  addition  of  potash 
to  an  iron  mixture  give  excellent  results.  The  ammouio-citrate  of  iron  goes 
well  with  the  bicarbonate  of  potassium.  But  children  of  the  lithic  diathesis 
do  not  bear  chalybeates  in  large  quantities  at  all  well.  The  iron  readily 
upsets  their  livers.  A  little  arsenic,  as  Fowler's  solution,  is  often  useful. 
There  is  also  another  drug  often  of  great  service.  Regarded  with  suspicion 
in  consequence  of  the  gi'oss  abuse  of  it  in  the  early  half  of  this  century, 
every  form  of  mercurial  has  been  abandoned  by  many  practitioners  ;  but 
its  use,  as  differentiative  from  its  abuse,  is  coming  on  again  with  all  thought- 
ful physicians.  Some  of  our  best  practitioners  in  England  never  gave  it 
up  even  in  the  darkest  days  of  its  discredit.  After  enumerating  the  other 
medicinal  measures.  Front  went  on,  "  By  the  aid  of  these  means,  and  the 
occasional  employment  of  mild  purgatives  or  alteratives,  as  the  hydrarg. 
cum  creM,  I  have  in  a  great  many  instances  seen  the  deposition  of  lithic 
acid  kept  in  abeyance  during  the  whole  period  of  childhood,  and  after  the  age 
of  puberty  cease  altogether."  It  is  evident,  from  the  literature  of  that  day, 
that  physicians  made  systematic  attempts  to  help  the  system  to  rise  above 
the  primitive  uric-acid  formation ;  and  it  seems  to  me  that  this  practice 
might  be  revived  with  advantage.  How  it  dropped  out  of  sight  in  recent 
years,  it  is  not  easy  to  say.  The  testing  of  urine  for  albumen  and  sugar 
has  thrust  urinary  sediments  into  the  background.  If  these  two  were 
absent,  all  was  right.  A  more  shallow  doctrine  was  never  preached.  The 
significance  of  deposits  visible  to  the  naked  eye  will  not  be  \evy  long  in 
regaining  its  old  position.  Whenever  the  urine  of  a  child  presents  lithic 
deposits  as  a  matter  of  habit,  the  sooner  that  child  is  carried  to  a  thoughtful 
physician  the  better  for  all  concerned. 

The  subject  can  easily  be  summed  up.  The  newly-born  child  possesses 
the  uric-acid  formation  as  a  normal  matter.  But  it  gradually  outgrows  or 
rises  above  this  lowly  formation,  and  leaves  it  behind  at  puberty, — i.e.,  if 
it  is  equal  to  the  urea-formation.  A  delicate  child  fails  to  achieve  this. 
And  then  it  becomes  our  duty  to  give  it  the  requisite  help,  if  we  possibly 
can,  by  the  application  of  the  principles  just  laid  down. 
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Although  diabetes  mellitiis  is  a  comparatively  rare  disease  at  any 
period  of  life,  it  does  occur  in  varying  frequency  from  birth  to  old  age. 
The  highest  point  of  liability  to  this  affection  is  between  forty-five  aud 
fitly  years,  whence  the  line  slopes  down  precipitately  to  the  two  extremes 
of  life. 

So  rare  is  diabetes  in  infancy  and  childhood  that  few  of  the  text-books 
devoted  to  pediatrics  mention  it  at  all,  aud,  as  a  rule,  general  treatises  on 
the  subject  usually  fail  to  speak  of  any  peculiarities  which  it  presents  when 
occurring  in  young  subjects. 

Sir  William  Eoberts  gives  a  table,  prepared  from  the  Registrar-General's 
Report  for  1851-60,  for  England  and  Wales,  showing  the  numl^er  of  deaths, 
the  age,  and  the  relative  frequency  as  to  sex  : 
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Deaths  in  males ... 
Deaths  in  females  .    .    .    : 

28 
23 

40 
42 

97 
78 

378 
220 

468 
282 

502 
261 

550 
247 

500 
191 

364 
144 

105 
26 

3032 
1514 

Total  males  and  females 

51 

82 

175 

598 

750 

763 

797 

691 

508 

131 

4546 

From  the  same  report  we  gather  the  following  general  facts:  that, 
whereas  from  1851  to  1860  the  total  number  of  deaths  from  diabetes  was 
four  thousand  five  hundred  and  forty-six,  from  1871  to  1880  there  were 
nine  thousand  tiiree  hundred  aud  three. 

The  table  given  by  Dr.  Dawson  Williams '  shows  at  a  glance  several 
very  interesting  facts :  that  diabetes,  and  urinary  diseases  in  general,  are 
yearly  becoming  more  frequent,  and  that  they  are  faster  on  the  increase 
than  are  nervous  affections. 
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'  Pathological  See.  Trans.,  1883. 
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MEAN   ANNUAL   KATE   OF   MORTALITY   IN   ENGLAND. 
Annual  Deaths  to  1,000,000  Living. 


Years    ... 

1850 

to 

1854. 

1855 
to 
1839. 

I860 
to 
1864. 

1865 

to 

1869. 

1870 

to 

1874. 

1875 

to 

1879. 

Average, 
1850 
to 
1879. 

Deaths  from  all  causes  .    . 

Deaths  from  nervous  dis- 
eases     

Deaths  from  urinary  dis- 
eases     

Deaths  from  diabetes    .    . 

Deaths  from  gout  .... 

22,299 

2,777 

190.6 
23. 
12.4 

22,052 

2,758 

227. 
24.8 
13.2 

22,248 

2,823 

270.6 
28.4 
13.4 

22,760 

2,859 

320.2 
32.2 
18.2 

22,019 

2,817 

352.2 
35.2 
20.8 

21,250 

2,812 

420. 
40.6 
25.6 

22,105 

2,808 

290.9 
30.7 
17.3 

The  proportion  of  males  to  females  varies  distinctly  with  the  age,  as 
■will  be  seen  in  the  first  table  above.  It  is  about  equal  up  to  ten  years :  after 
that  to  the  end  the  male  is  vastly  more  liable.  Through  the  courte.sy  of 
Dr.  John  T.  Nagle,  Register  of  Vital  Statistics  of  New  York  City,  we  are 
enabled  to  present  this  table,  showing 

THE  NUMBER  OF  DEATHS  FROM  DIABETES   MELLITUS  IN   THE   CITY 
OP   NEW   YORK   FOR  TEN   YEARS, 

Population  estimated  at  1 ,400,000  as  an  Average. 


Year. 

Under  5 
Years. 

5-20  Years. 

Over  20. 

Total. 

1878 

2 

40 

42 

1879 

2 

35 

37 

1880 

i 

3 

40 

44 

1881 

43 

43 

1882 

2 

i 

43 

46 

1883 

... 

4 

64 

68 

1884        .... 

1 

2 

65 

68 

1885 

2 

61 

63 

1886 

... 

9 

73 

82 

1887 

2 

103 

105 

The  rarity  of  the  affection  at  the  early  pei'iods  of  life  is  clearly  shown 
by  such  statistics,  and  we  need  not  be  surprised  at  the  non-mention  of  it  by 
most  standard  authors.  Front,  out  of  seven  hundred  cases,  saw  only  one 
in  a  child  of  five,  and  about  a  dozen  between  eight  and  twenty,  four  of 
whom  were  females  (quoted  by  Day).  Roberts,  with  his  vast  experience, 
saw  one  case  in  a  boy  of  three  years.  West  had  seen  only  one  case  at 
three  and  a  half  years.'  A  case  is  reported  by  Dr.  Thompson^  of  a  boy  of 
five  years.  During  the  past  year  we  saw  reported  a  case  as  occurring  in  a 
child  of  twentv-one  months,  and  within  a  short  time  the  writer  had  under 
his  care  a  typical  example  of  the  disease  in  the  person  of  a  girl  t)f  four 
years. 

'  Diseases  of  Infancy  and  Childhood,  Philadelphia,  1860,  p.  534. 
'  Glasgow  Med.  Jour,,  New  Series,  1885,  xxiii.  59. 
Vol.  II.— 21 
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Etiology. — The  cause  of  diabetes  in  children  is  as  obscure  as  it  is  in 
adults.  Cold,  shock,  traumatism,  diet,  heredity,  locality,  hygienic  surround- 
ings, and  many  other  influences  have  all  been  accused.  After  carefully 
studying  the  few  reported  cases,  and  our  own  case,  we  are  inclined  to  con- 
sider heredity,  and  especially  a  phthisical  or  scrofulous  history,  as  decidedly 
predominant  as  an  etiological  factor,  so  far  as  the  development  of  this  dis- 
ease in  children  is  concerned. 

Pathology. — It  may  be  safely  asserted  that  no  constant  lesion  has 
been  found  which  distinguishes  diabetes  mellitus.  The  results  of  post- 
mortem examinations  are  as  various  as  the  theories  regarding  the  cause  of 
this  disease.  Proceeding  from  the  head  down,  every  organ  and  tissue  at 
times  has  been  found  either  normal  or  altered.  The  familiar  glycogenic 
function  of  the  liver  caused  eager  search  to  be  directed  to  this  organ  for  a 
solution  of  the  problem.  Hundreds  of  ingenious  experiments  have  been 
performed,  but  with  no  fixed  result.  With  Bernard's  marvellous  discovery 
of  the  seat  of  the  vaso-motor  centre  in  the  fourth  ventricle,  and  the  effect 
of  its  destruction  or  irritation  upon  the  liver  and  urine  (temporary  glyco- 
suria), an  enormous  amount  of  work  has  been  done  by  way  of  investigation 
into  the  nervous  influences  possible  to  be  brought  to  bear,  and  capable  of 
imitating  or  establishing  this  disease.  Every  comprehensive  work  on  physi- 
ology gives  a  list,  and  describes  at  length  the  most  philosophical  of  these 
experiments  and  the  most  plausible  results  ;  and  such  knowledge,  being  our 
stock  in  trade,  should  not  be  here  detailed.  A  great  many  of  the  lesions 
found  after  death  have  nothing  to  do  with  the  etiology  of  diabetes.  They 
are  the  degenerations  consequent  upon  the  disease. 

Bearing  in  mind  the  well-established  nervous  endowments  of  the  liver, 
let  us  look  for  a  moment  at  the  alimentary  canal.  To  a  casual  ol^server,  as 
well  as  to  one  versed  in  physiology,  the  appearance  of  sugar  in  the  urine 
seems  a  decided  upset  of  tlie  natural  order  of  things.  In  this  connection 
we  will  quote  our  own  words  from  a  recent  article  upon  a  kindred  subject ; 

"  The  materials  iuti-oduced  into  the  body  for  its  maintenance  are  the 
albuminoids,  carbo-hydrates,  hydrocarbons,  salts,  M'ater,  and  oxygen.  The 
substances  which  under  physiological  conditions  appear  in  the  excretions 
are,  practically  speaking,  urea,  salts,  carbonic  acid,  and  water.  The  albu- 
minous matters  serve  their  purpose,  and,  being  non-diffusible,  are  converted 
into  the  crystalloid  urea,  in  order  to  be  gotten  rid  of.  The  carbo-hydrates 
and  hydrocarbons,  having  a  great  affinity  for  oxygen,  are  by  this  agent  con- 
verted into  water  and  carbonic  acid  ;  while  the  remaining  proximate  princi- 
ples, the  mineral  salts  and  water,  being  very  diffusible  and  little  prone  to 
change,  are  excreted  under  their  own  forms.  Thus,  theoretically,  at  the 
start  it  appears  that,  under  normal  conditions,  the  urine  should  contain 
none  of  the  organic  ingredients  of  the  food,  nor  any  of  their  immediate 

'  The  Significance  and  Detection  of  Traces  of  Sugar  in  Urine,  Dietetic  Gazette,  Octo- 
tober,  1888. 
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derivatives  (albumen,  peptone,  paraglobulin,  metalbumen,  glucose,  maltose, 
chyle)." 

When  such  a  thing  does  occur,  then,  m'C  naturally  direct  our  inquiry  to 
the  digestive  processes.  Sure  enough,  experimental  and  pathological  inter- 
ferences here  are  known  to  produce  glycosuria,  chief  among  which  are  the 
ingestion  of  excessive  quantities  of  saccharine  or  starchy  food,  the  pro- 
duction and  absorption  of  poisonous  by-pi'oducts  of  digestion,  thereby 
irritating  the  liver  and  preventing  the  proper  performance  of  one  of  its 
functions,  and  the  pressure  of  tumors,  whether  new  growths,  fjsces,  or 
what  not,  upon  the  coeliac  plexus,  thus  modifying  the  blood-supply  to  the 
liver  and  digestive  glands ;  and,  finally,  it  has  been  established  that  the 
pancreas  is  diseased  in  about  one-half  the  autopsies  made  upon  persons  dead 
of  diabetes.  Even  the  exact  pathological  condition  of  this  organ  under 
these  circumstances  is  not  constant.  It  may  be  atrophied,  or  degenerated, 
or  cancerous,  or  may  contain  calculi ;  and  sometimes  the  gland  has  almost 
entirely  disappeared.  This  frequent  connection  of  a  diseased  pancreas  is 
certainly  very  striking.  But  it  is  difficult  to  explain  the  diabetes  by  the 
arrest  of  the  function  of  this  orgau.  It  has  been  suggested  that  it  operates 
simply  by  pressure  upon  the  sympathetic  plexus  beneath.  What  causes  the 
disease  in  the  other  half,  where  the  pancreas  is  found  intact?  These  cases 
have  been  attributed  to  nervous  influences,  worry,  exhaustion,  emotion,  etc., 
and  to  those  causes  already  spoken  of  as  heredity,  traumatism,  cold. 

Ebstein,  in  his  recent  work  on  the  subject,  oifers  an  ingenious  theory, 
based  upon  experience  and  exact  experiments,  that  dial^etes  is  due  to  an  in- 
herent defect  in  the  protoplasm,  whereby  too  little  carbonic  acid  is  liberated. 
He  holds  that  he  has  proved  that  carbonic  acid  has  an  inhibiting  effect  upon 
the  diastatic  ferments,  and  that  when  this  gas  is  present  in  too  little  amount 
the  various  diastatic  ferments  throughout  the  tissues  act  too  vigorously  upon 
the  omnipresent  glycogen  and  throw  an  enormous  excess  of  sugar  into  the 
circulation.  This  explanation  ignores  any  local  cause.  It  very  well  includes 
all  causes  in  a  general  systemic  fault,  which,  it  seems  to  us,  must  itself  be 
due  to  some  chief  determining  local  derangement  to  begin  M'ith. 

Pavy,  as  is  well  known,  believes  that  the  whole  trouble  is  due  to  im- 
perfectly dearterialized  veuous  blood,  due  to  vaso-motor  paralysis,  espe- 
cially of  the  vessels  of  the  chylopoietic  system.  Seegeu  has  recently  pub- 
lished an  account  of  his  latest  experiments,  which  lead  him  to  assert  that 
the  liver  makes  sugar  out  of  albumen  and  fat  and  makes  glycogen  out  of 
food  carbo-hydrates. 

In  a  recent  communication  to  the  French  Academy  of  INIedicine  Lan- 
cereaux  expresses  the  most  plausible  opinion  when  he  says  that  diabetes  does 
not  mean  a  fixed  and  single  pathological  condition  ;  that  it  includes  several 
processes,  in  one  of  which  the  pancreas  is  affected.  Another  form  is  char- 
acterized by  an  increase  in  flesh,  chronic  joint-disease,  and  not  usually  asso- 
ciated with  pancreatic  alterations.  This  is  generally  called  constitutional 
or  fatty  diabetes.     Then  there  is  a  third  variety,  due  to  affections  of  the 
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nervous  system,  traumatic  or  emotional.  The  symptoms  here  are  mild 
there  are  no  pathological  organic  changes,  and  recoveiy  is  the  rule. 

This  brief  outline  will  serve  to  show  how  diverse  are  the  pathological 
views,  and  how  difficult  it  is  to  unravel  the  mystery  of  this  fatal  affection. 

Symptoms. — These  vary  but  little  in  children  from  those  common  to 
adults.  There  is  the  same  great  thirst,  emaciation,  profuse  urination,  exces- 
sive appetite.  A  peculiarity  presented  in  children  is  the  rapidly  fatal 
course.  These  points  can  be  best  presented  by  rehearsing  a  couple  of  his- 
tories. The  fii'st  is  that  of  Dr.  Thompson,  from  the  Glasgow  3Iedkal 
Journal : 

A.  H.,  aged  five  j'ears,  was  brought  to  my  house  on  the  9th  of  August,  when  the 
mother  gave  the  history  as  follows.  The  patient  enjoyed  excellent  health  until  three  weeks 
ago,  when  he  was  noticed  to  drink  from  the  water-tap  every  few  minutes.  His  appetite, 
also,  was  extraordinary.  At  first  these  were  attributed  to  a  childish  freak,  and  he  was  for- 
bidden to  take  so  much  water.  When  water  was  withheld  he  satisfied  his  craving  for  fluid 
by  drinking  castor-oil,  which  he  stole  for  the  purpose.  The  quantity  of  urine  passed  daily 
was  large.  Bowels  had  been  all  along  confined.  Since  his  illness  was  first  noticed  he  has 
been  getting  daily  more  and  more  easily  tired,  paler,  and  thinner. 

When  seen  by  me  the  patient  was  pale  and  thin,  the  muscles  wasted,  soft,  and  flabby, 
and  he  weighed  with  his  clothes  thirty-two  pounds  and  fourteen  ounces.  Thirst  was  severe, 
and  while  being  examined  he  had  to  be  supplied  with  water,  which  he  drank  greedily. 
Immediately  after,  he  passed  a  quantity  of  pale  acid  urine  having  n  sweet  taste  and  a  spe- 
cific gravity  of  1035,  but  free  from  albumen.  Fehling's  solution  and  fermentation  demon- 
strated the  presence  of  a  large  percentage  of  grape-sugar.  The  thoracic  organs  seemed 
normal.  The  abdomen  was  tense  and  rather  hard,  but  neither  pain  nor  tenderness  was  com- 
plained of     Liver  natural,  and  no  evidence  of  abdominal  fiuid.     Temperature  99°  F. 

The  child  died  after  seven  days,  the  specific  gravity  varying  between  1036  and  1034 
and  the  daily  quantity  being  from  five  to  ten  pints.     Dietetic  treatment  is  alone  mentioned. 

The  second  is  the  example  which  lately  came  under  the  writer's  care, 
and  which  had  the  following  history  : 

L.,  aged  4  years.  Eight  months  before,  the  mother  had  observed  the  child  to  be  "out 
of  sorts,"  and  soon  afterwards  to  develop  great  thirst  and  very  frequent  urination.  A 
homoeopathic  physician  diagnosed  Bright's  disease,  but  apparently  discovered  no  "similia," 
for  the  child  grew  gradually  worse,  and  when  I  saw  her  she  was  very  weak,  pale,  and  thin, 
and  disposed  to  sleep  most  of  the  time.  During  the  first  consultation  the  little  one  begged 
for  water  several  times,  and  asked  to  be  allowed  to  urinate.  These  incidents  immediately 
aroused  the  proper  suspicion,  and  on  further  examination  the  urine  was  found  to  have  a 
specific  gravity  of  1040,  to  contain  seven  grains  per  ounce  of  sugar,  and  the  daily  quantity 
to  be  three  and  one-half  pints. 

Careful  inquiry  failed  to  elicit  any  history  of  exposure  to  cold  or  wet,  and  neither 
traumatic  nor  emotional  cause  could  be  discovered.  The  child  had  previously  been  very 
well.  Upon  interrogating  the  parents,  I  found  them  both  to  be  decidedly  below  par  as 
regarded  both  physical  and  mental  development,  and  their  general  appearance  was  of  the 
tallow-candle  sort.  Each  was  poorly  nourished,  and  had  thick  coarse  hair,  shiny  skin,  and 
glistening  deep-set  eyes.  As  a  pair  they  exhibited  a  degree  of  bodily  and  mental  sluggish- 
ness rarely  encountered.     A  grandparent  on  either  side  had  died  of  phthisis. 

The  child  was  put  upon  a  very  restricted  diet  (diabetic)  and  five  drops  of  the  fluid 
extract  of  ergot  three  times  a  day.  Within  three  days  the  quantity  of  urine  was  reduced 
to  two  pints,  and  all  the  sugar  had  disappeared.  The  thirst  was  also  markedly  relieved. 
Disposition  to  sleep  became  more  and  more  pronounced,  however,  and  at  times  the  breathing 


DIABETES   MELEITUS.  325 

was  very  labored.  These  symptoms  convinced  the  parents  that  my  remedies  were  too 
strong,  and  they  again  called  in  a  homoeopathic  physician.  I  learn  that  death  ensued 
twenty-four  hours  afterwards. 

Diagnosis. — Of  all  diseases,  there  should  be  no  difficulty  in  discovering 
diabetes  mellitus.  The  emaciation,  thirst,  excessive  urination,  and  sac- 
charine urine  form  a  combination  of  signs  which  distinguish  this  affection 
and  no  other.  Of  course,  should  a  case  be  encountered  in  its  incipiency, 
especial  care  must  be  exercised  in  the  detection  of  sugar  in  the  urine. 
When  this  substance  is  constantly  found,  in  however  small  amount,  together 
with  any  or  all  of  the  above  symptoms,  the  diagnosis  is  made. 

Prognosis. — No  recoveries  from  diabetus  mellitus  occurring  in  children 
have  been  reported.     In  fact,  the  disease  is  here  very  rapidly  fatal. 

Treatment. — The  treatment  differs  in  no  respect  from  the  course  pur- 
sued with  adults.  Our  own  success  with  a  certain  number  of  cases  in 
older  people  led  us  to  try  ergot  in  the  one  narrated  above.  The  very  favor- 
able effect  upon  the  urinary  symptoms  was  in  harmony  with  our  former 
experience.  Whether  an  earlier  administration  of  this  drug,  or  some  other 
plan  of  treatment,  would  have  been  of  permanent  benefit,  it  is  impossible 
to  say. 


PART    III. 
DISEASES  OF  THE  RESPIRATORY  TRACT. 


NASAL  OBSTRUCTION. 

By  JOHN  JSrOLAND  MACKENZIE,  M.D. 


We  are  told  in  Genesis  that,  when  God  made  man,  it  was  not  into  his 
mouth,  but  into  his  nostnls,  that  he  breathed  the  breath  of  life.  The  dis- 
astrous consequences  to  the  organs  of  respiration,  audition,  and  voice-pro- 
duction from  occlusion  of  their  natural  atmospheric  channels  are  too  often 
lost  sight  of  by  those  who,  unmindful  of  this  truth  of  scriptural  physiology, 
sum  up  the  varied  functions  of  the  nasal  apparatus  in  the  terse  proposition, 
The  nose  is  the  organ  of  smell. 

The  influence  of  nasal  obstruction  in  the  causation  not  only  of  morbid 
conditions  of  the  whole  respiratory  tract  and  middle  ear,  but  also  of  patho- 
logical changes  in  other  and  remote  organs  of  the  body,  is  no  longer  a 
matter  of  interesting  speculation,  but  is  grounded  on  the  firm  foundation 
of  every-day  clinical  fact  and  experience.  The  removal  of  nasal  obstruction 
in  young  children  is  of  especial  importance,  for  in  them  it  means  interference 
with  the  act  of  suckling  and  consequently  with  the  maintenance  of  life. 

Obstruction  of  the  nasal  fossae  may  be  acute  or  chronic.  In  the  follow- 
ing pages  only  the  subject  of  permanent  or  chronic  obstruction  will  be 
discussed. 

Etiology. — The  lumen  of  the  nasal  passages,  or  that  portion  which  is 
included  between  the  septum  on  one  side  and  the  turbinated  bodies  on  the 
other,  varies  greatly  in  capacity  within  the  limits  of  perfect  health.  It  may 
be  congenitally  narrow  enough  to  interfere  seriously  with  respiration,  and 
it  was  this  congenital  anomaly,  doubtless,  of  which  Sylvaticus  wrote  over 
two  centuries  ago.'  The  present  article  deals  exclusively  with  those  mal- 
formations which  predispose  to  or  cause  obstruction  of  the  nasal  passages. 
Anomalies  of  this  kind  may  be  congenital  or  acquired,  and  may  be  sepa- 

1  Consiliomm  et  Eesponsorum  medic.  Centui-iaj  IV.,  Patav,  1650,'cent.  II.  coasil.  24. 
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rated  into  those  which  affect  the  posterior,  those  which  affect  the  middle, 
and  those  which  affect  the  anterior  third  of  the  nasal  fossa. 

The  posterior  third  of  the  nasal  passages  may  be  more  or  less  completely 
obstructed  by  anomalous  conditions  of  the  nasal  pharynx  or  by  anatomical 
peculiarities  of  the  posterior  nares. 

The  nasal  passages  are  much  more  frequently  than  the  pharynx  the  seat 
of  congenital  abnormalities, — a  fact  probably  explicable  by  the  comparative 
structural  simplicity  of  the  latter  as  compared  with  the  more  complicated 
architecture  of  the  former. 

That  malformations  of  the  naso-pharynx  are  of  rare  occurrence  is  the 
inference  which  follows  from  their  cursory  mention  in  works  on  teratology, 
and  the  infrequeucy  with  which  isolated  cases  are  encountered  in  periodical 
medical  literature.  If  we  consider,  however,  the  complex  process  involved 
in  the  embryological  evolution  of  this  region,  if  we  reflect  that  many  of 
its  deformities,  indirectly  removed  from  sight,  may  be  compatible  with  the 
perfect  comfort  of  their  possessor,  and  therefore  come  only  accidentally 
under  medical  observation,  and  if  we  bear  in  mind  the  notable  infrequency 
with  which  the  naso-pharyngeal  cavity  is  examined  after  death,  it  is  quite 
possible  that  departures  fi'om  its  normal  structure  may  be  more  common 
than  is  generally  supposed. 

In  that  wonderful  book'  of  which  it  has  been  said  that  it  is  as  full  of 
variety  as  nature  herself,  Pliny  the  Elder  tells  us  that  children  born  in  the 
seventh  month  frequently  have  the  ear  and  nose  imperforate.  Whether  the 
observation  of  the  great  natural  historian  be  correct  or  not,  it  is  quite  cer- 
tain that  occlusion  of  the  posterior  nares  is  the  most  common  of  congenital 
naso-pharyngeal  anomalies.  The  occlusion  may  affect  one  or  both  nostrils ;  ^ 
may  be  membranous  or  bony.^  The  orifices  of  the  posterior  nares  may  be 
alone  implicated,  or  the  nasal  fossse  may  be  obliterated  in  their  entirety.* 
Obliteration  of  the  choanse  occurs  when  the  nose  is  absent,  as  in  cyclopean 
monsters,*  or  rudimentary ;  *  or  it  may  constitute  the  sole  aberration  from 

'  Nat.  Hist.,  lib.  xi.  cap.  59. 

'  Vieq  d'Azyr,  Mem.  de  la  Soc.  de  Med.,  1776,  p.  315 ;  Otto,  Handbuch  d.  path.  Anat, 
Breslau,  1814,  S.  201  ;  Koederer  (quoted  by  Meckel,  Handbuch  d.  path.  Anat.,  Leipzig, 
1812,  i.  406) ;  Plancus,  Mem.  de  Berlin,  1761,  p.  73 ;  Otto,  op.  cit.  ;  Cohen,  Diseases  of  the 
Throat,  etc.,  1879,  p.  305  ;  Luschka,  Der  Schlundkopf  des  Menschen,  Tubingen,  1868,  S.  27  ; 
Frankel,  Ziemssen's  Cyclop.,  Amer.  ed.,  vol.  iv.  p.  11;  Bitot  (Knight);  Emmart  (quoted 
by  Luschka) ;  Voltolini,  Die  Anwendung  d.  Galvanocaust,  Wien,  1870,  pp.  243-262 ;  et  al. 

'  Oberteufer,  in  Stark's  Neuem  Arohiv,  ii.,  St.  iv.,  S.  640 ;  Otto,  loc.  cit.  ;  Littre,  Mem. 
de  I'Acad.  des  Sci.,  1701,  p.  120.  Bony  occlusion  may  result  from  the  separation  of  the 
nose  and  pharynx  by  means  of  a  bony  wall  or  plate,  or  may  be  produced  by  the  fusion  of 
the  superior  maxilla,  palate,  and  ethmoid.  On  bony  occlusion  of  the  posterior  nares  see  an 
interesting  article  by  Knight,  of  New  York  (Medical  News,  Phila.,  Nov.  10,  1888),  and 
Hubbell.of  Buffalo  (Trans.  State  Med.  Soc.  of  New  York,  1886). 

*  Eohowsky,  De  Choanarum  Obliteratione.     (Meckel,  Otto.) 

'  Vrolik,  Soemmering  (Paget,  [Todd's  Cyclop.,  art.  "Nose"),  Borrechius,  Plouquet 
(Otto,  loc.  cit). 

*  Maigrot  (Roux,  Jour,  de  Med.,  t.  xv.  p.  142,  Meckel).  Roloff  (De  Monstris,  Venet., 
1749,  Meckel) 
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the  normal  in  the  individual.  This  malformation,  when  congenital,  seems 
to  be  incompatible  with  the  independent  life  of  the  foetus.^  Fusion  of  tiie 
choanae  into  one  is  occasionally  observed  associated  with  absence  of  tlie 
vomer.^  The  position  of  the  posterior  edge  of  the  vomer  is,  accordiug  to 
most  anatomists,  always  median  and  perpendicular,  deflection  in  this  situ- 
ation being  probably  exceedingly  rare.' 

Very  rarely  it  is  divided  vertically  into  two  halves,  as  in  the  cases 
recorded  by  Lefferts*  and  Schrotter,*  and  Harrison  Allen  ^  refers  to  a 
specimen  in  the  Wistar  and  Horner  Museum  in  Philadelphia,  where  the 
vomer  was  strengthened  on  each  side  by  a  delicate  bony  process  from  the 
palate  bones.  Finally,  the  capacity  of  the  naso-pharynx  varies  greatly  iu 
different  individuals,  especially  in  its  antero-posterior  diameter,  which  is 
often  notably  diminished,  and  Lennox  Browne^  asserts  that  occlusion  of 
the  nostrils  may  result  from  angular  curvature  forward  of  the  upper  cer- 
vical vertebra.  I  have  seen  several  cases  of  marked  lateral  deviation  of 
the  posterior  wall. 

Obstruction  of  the  anterior  segment  of  the  bony  nostril  is  not  infre- 
quently caused  by  departures  from  the  normal  structure  of  the  vomer,  the 
turbinated  bones,  and  the  ethmoid.  These  anomalies  vary  greatly  in  char- 
acter and  degree,  and  it  is  sometimes  difficult  to  say  where  malformation 
ceases  and  hypertrophy  begins.  As  the  result  of  excessive  development 
the  position  which  the  turbinated  bones  assume  is  often  a  striking  one. 
Well-marked  hypertrophy  of  the  upper  bone  is  comparatively  rare, — of 
the  inferior,  much  more  common  :  in  the  latter  case  the  bone  presents  the 
appearance  of  an  exostosis  from  the  inferior  nasal  meatus.  The  most  in- 
teresting departures  from  the  normal  position  occur,  however,  in  the 
middle  turbinate.  This  bone  may  grow  directly  inward,  displacing  the 
septum,  or  downward,  i-eaching  the  lower  meatus,  or  it  may  grow  directly 
inward  and  then  suddenly  pursue  a  downward  and  outward  course.  Occa- 
sionally iu  the  rhinoscopic  image  it  has  an  appearance  as  if  curled  upon 
itself  like  a  snail.  One  of  the  most  striking  forms  which  the  middle  tur- 
binated bone  occasionally  assumes  is  the  abnormality  first  described  by  San- 
torini, — the  conversion  of  its  anterior  end  into  a  large,  hollow,  bony  blad- 
der-like body,  which  to  the  uninitiated  may  readily  appear  as  an  exostosis  or 
even  a  polypus. 

Obstruction  of  the  middle  third  of  the  nostril  may  be  caused  also  by 
deflection  or  dislocation  of  the  vomer  or  the  perpendicular   plate  of  the 

'  Ronaldson,  Edinburgh  Medical  Journal,  Maj-,  1881,  p.  1035. 

'  Rolotr  (loc.  cit.).  Roederer  (loc.  cit.).  Fernet  (Bull,  de  la  Soc.  Anat.,  1864,  p.  130). 
Blandin,  Anat.  topograph.,  p.  74. 

'  Welcker,  however,  found  asymmetry  of  the  choanse  thirteen  times  in  thirty-seven 
cases.     (Ziem,  Monatsschrift  f.  Ohrenheilkunde,  February,  1883,  p.  23.) 

*  Phila.  Med.  News,  January  7,  1882,  p.  12. 

'  Laryngologische  Mittheilungen,  Wien,  1875  (Lefferts,  loc.  cit). 

s  Amer.  Jour.  Med.  Sci,,  January,  1880,  p.  72. 

'  Brit.  Med.  Jour.,  1878,  vol.  ii.  p.  282. 
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ethmoid.  In  the  former  case  it  generally  takes  place  at  the  junction  of 
the  former  with  the  cartilaginous  septum,  and  the  condition  of  the  latter  is, 
according  to  Harrison  Allen,^  one  of  hyperostosis  of  the  sutural  line. 

Not  infrequently  it  is  inclined  neither  to  one  side  nor  to  the  other,  but 
presents,  usually  in  its  bony  portion,  but  sometimes  at  the  junction  of  the 
cartilage  with  the  vomer  and  ethmoid,  an  oblique,  rounded,  bony  ridge, 
which  produces  more  or  less  occlusion  of  the  nostril,  into  which  it  projects. 
The  opposite  surface  of  the  septum  corresponding  to  that  of  the  anomaly 
is  usually  concave.  This  form  of  septum,  which  has  been  carefully  studied 
by  ZuckerkandF  (who  found  it  one  hundred  and  seven  times  out  of  three 
huudi-ed  and  seventy  skulls),  did  not  escape  the  acute  observation  of  Mor- 
gagui,^  who  was  the  first  to  describe  it. 

A  very  common  point  of  irregularity  in  the  vomer  is  along  its  inferior 
edge,  in  the  neighborhood  of  the  nasal  spine,  where  it  is  associated  with  a 
similar  projection  of  the  cartilage,  the  two  together  forming  a  more  or  less 
wedge-shaped  process,  whose  apex  lies  across  the  floor  of  the  lower  meatus. 
Loewenberg,*  who  has  made  a  number  of  sections  through  the  vomer  and 
cartilage  at  this  point,  calls  attention  to  the  fact  that  the  spurs  which  are 
commonly  seen  along  the  lower  edge  of  the  vomer  anteriorly  at  its  junction 
with  the  cartilage  proceed  from  the  bony  and  cartilaginous  parts  not  being 
in  the  same  vertical  plane,  but  joining  at  a  dihedral  angle,  projecting 
towards  one  side.  The  projection  is  here  formed  on  the  one  hand  by  the  lip 
of  the  vomer,  and  on  the  other  by  the  insertion  of  the  cartilaginous  portion. 

Occasionally  an  S-shaped  incurvation,  from  above  downward,  of  the 
bony  septum  is  seen,  in  which  both  the  vomer  and  the  perpendicular  plate 
are  concerned.  The  posterior  edge  of  the  vomer  is  very  rarely  deflected.  A 
remarkable  case  of  this  kind,  where  the  naso-pharynx  was  divided  into  two 
lateml  halves,  is  recorded  by  me  in  the  Archives  of  Laryngology.^ 

Now  and  then  obstruction  may  occur  from  abnormal  growth  of  the 
ethmoid  itself,  so  that  the  bulla  ethmoidalis  may  project  into  the  middle 

'  Amer.  Jour.  Med.  Sci.,  January,  1880. 

''  Norraale  u.  path.  Anatomie  der  Nasenhohle,  etc.,  p.  48,  "Wien,  1882. 

'  De  Sedibus  et  Causis  Morborum,  I.,  xiv.  16. 

•  Archives  of  Otology,  March,  1883. 

'  July,  1883.  Since  then  three  cases  of  this  deformity  have  been  observed.  As  the 
result  of  an  examination  of  a  number  of  crania  suggested  by  the  above  anomaly,  I  would 
call  attention  to  the  varying  degrees  of  obliquity  which  the  plane  of  the  posterior  nares 
bears  to  the  horizontal :  in  some  instances  the  angle  is  so  small  that  they  look  almost  directly 
downward.  This  inclination  of  the  choanse  involves  a  corresponding  obliquity  in  the  pos- 
terior edge  of  the  vomer,  and  coincides  with  an  abnormal  inclination  of  the  pterygoid 
processes  and  the  body  of  the  sphenoid  bone.  Herein,  too,  lies  the  anatomical  explanation 
of  the  variations  in  the  angle  which  it  is  often  necessary  to  give  to  the  rhinoscopic  mirror 
before  the  image  of  the  nares  appears  in  the  glass.  In  the  production  of  the  above  malforma- 
tion three  factors  are  doubtless  concerned:  (1)  obliquity  downward  and  backward  of  the 
body  of  the  sphenoid  bone  and  basilar  process  of  the  occipital ;  (2)  abnormal  curvature 
backward  of  the  vomer,  associated  with  marked  obliquity  of  the  posterior  orifices  of  the 
nasal  fossae ;  and,  possibly,  (3)  an  unusual  height  of  the  bony  palate. 
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meatus,  occluding  that  chanuel,  or  may  pursue  an  inward  course,  displacing 
the  septum  (Zuckerkandl). 

Congenital  obstruction  of  the  anterior  third  of  the  nasal  fossa  is  very 
uncommon  in  children  otherwise  well  formed.  Especially  is  this  true  of 
bony  occlusion.'  A  remarkable  case  is  recorded  by  Littre  in  which  the 
mouth  and  nasal  passages  were  closed  by  a  membrane  which  was  continuous 
with  the  neighboring  skin.  On  the  other  hand,  the  anterior  nares  are  not 
infrequently  closed  by  a  number  of  pathological  processes,  notably  syphilis 
and  lupus.  Several  cases  have  been  reported  in  which  obstruction  in  the 
anterior  nasal  chamber  was  produced  by  the  upward  growth  and  projection 
of  the  eye-teeth. 

Growths  of  the  nasal  passages  are  uncommon  in  young  children.  Es- 
pecially is  this  true  of  the  ordinary  gelatinous  polypus  so  frequently  met 
with  in  the  adult.  Morell  Mackenzie  ^  has  never  seen  the  affection  uuder 
the  age  of  sixteen,  but  quotes  a  case  from  Mason  ^  in  which  nasal  polypi  were 
removed  from  a  boy  of  twelve.  I  have  removed  from  two  children  (brother 
and  sister),  aged  four  and  five  respectively,  mucous  polypi  the  size  of  Blue 
Point  oysters.  In  the  one  case  the  growth  became  visible  during  the  first 
year  of  life,  and  in  the  other  there  were  many  reasons  to  believe  in  the 
congenital  origin  of  the  neoplasm. 

Very  extensive  hypertrophy  of  the  turbinated  tissues  and  other  portions 
of  the  nasal  chamber  are  also  comparatively  rare  in  very  early  life,  but  it 
not  infrequently  happens  that,  from  some  vice  of  constitution,  the  intra- 
nasal tissues  undergo  hypertrophic  changes  which  are  fugitive  and  which 
go  on  rapidly  to  atrophy.  Obstruction  of  one  or  both  nostrils  from  dis- 
location or  malposition  of  the  nasal  septum  is,  on  the  other  hand,  a  commou 
accident  of  childhood,  whilst  the  nasal  passages  rank  with  the  external 
auditory  meatus  as  convenient  receptacles  for  the  buttons  and  other  foreign 
bodies  which  children  delight  to  introduce  into  these  cavities. 

The  walls  of  the  nasal  fossae  may  be  connected  by  synechife,  which  may 
be  membranous  or  bony,  congenital  or  acquired,  either  from  traumatic  influ- 
ences or  through  adhesion  from  pathological  processes.  Synechiae  are  most 
commonly  found  between  the  turbinated  bodies  and  the  septum,  but  may 
occur  in  other  portions  of  the  fossse.  Sometimes  the  nasal  pharynx  and 
nasal  passages  may  thus  be  completely  obliterated,  notably  in  the  case  of 
syphilitic  ulceration.  Obstruction  of  the  nostril  may  also  occur  from 
syphilitic  fibroid  degeneration  of  the  nasal  structures. 

There  is  one  form  of  nasal  obstruction,  finally,  to  which  we  may  give 
the  paradoxical  title  of  obstruction  of  patency,  and  which  consists  in  an 
extreme  degree  of  capacity  of  the  nasal  chainbers.  It  is  a  familiar  clinical 
fact  that,  other  things  being  equal,  detention  and  decomposition  of  the 

'  Potter,  Buffalo  Med.  and  Surg.  Jour.,  September,  1888 ;  Jarvis,  Trans.  Amer.  Laryn- 
gological  Assoc.,  1887. 

^  Diseases  of  the  Throat  and  Nose,  vol.  ii.  p.  356,  London,  1884. 
3  Med.  Soc.  Proc,  London,  1872-74,  vol.  i.  p.  156. 
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secretion  are  more  likely  to  occur  ia  an  abnormally  dilated  nostril  than  in 
one  in  which  the  normal  anatomical  relations  of  the  structures  are  preserved. 
This  is  readily  explicable  by  the  altered  physical  conditions  which  abnormal 
widening  of  the  nasal  cavities  involves.  The  greater  the  calibre  of  the 
passage,  the  feebler  the  expiratory  current  of  air,  and  the  more  difficult, 
therefore,  the  voluntary  removal  of  secretion.  Imperfect  ventilation  and 
stagnation  of  the  air  in  the  nasal  chambers  follow,  too,  diminution  in  the 
force  and  rapidity  of  the  inspiratory  stream ;  the  cold,  dry  air,  laden  with 
impurities,  diffuses  itself  in  the  spacious  compartment,  in  contact  with  a 
membrane  whose  functions  are  often  suspended  by  disease,  and  which,  ac- 
cordingly, is  incapable  of  fulfilling  its  physiological  destiny  in  the  processes 
of  normal  respiration.  Thus  to  retained  and  decomposing  secretion  is 
added  an  unfiltered,  vitiated  atmosphere,  and  conditions  are  established 
which  favor  putrescence  and  the  consequent  development  of  ozajna. 

Effects  of  Nasal  Obstruction. — The  evil  effects  of  nasal  obstruction 
may  be  felt  in  almost  every  organ  of  the  body.  So  important  is  a  proper 
discharge  of  the  nasal  functions,  not  only  to  the  structures  directly  in- 
volved, but  also  to  the  general  welfare  of  the  individual,  that  the  abroga- 
tion or  suspension  of  the  vital  properties  of  the  intra-nasal  tissues  may  be 
looked  upon  as  one  of  the  most  serious  obstacles  to  the  enjoyment  of  normal 
physiological  life.  This  is  esj^ecially  true  in  early  childhood,  when  growth 
and  development  are  going  on  with  rapidity,  and  when  the  demand  for 
healthy  respiration  is  accordingly  all  the  more  imperative.  It  is  a  remark- 
able fact  that  congenital  occlusion  of  the  nares  seems  to  be  incompatible 
with  the  viability  of  the  foetus ;  whilst  the  bad  health  and  stunted  growth  of 
children  suffering  from  nasal  obstruction  are  matters  of  every-day  occurrence, 
unfortunately  too  frequently  overlooked. 

The  immediate  effect  of  the  removal  of  a  nasal  or  post-nasal  obstructive 
lesion,  especially  in  children,  is  often  marvellous.  From  Liliputiau  dimen- 
sions they  reach  with  almost  magic  rapidity  the  full  measure  of  their  normal 
growth. 

Although  the  complications  to  which  nasal  obstruction  gives  rise  were 
partially  recognized  by  some  of  the  earlier  writers,  it  is  only  within  a  com- 
paratively recent  period  that  its  pathological  importance  has  been  fully 
appreciated,  and  that  only  by  a  few  whose  special  studies  have  led  them  to 
the  full  recognition  of  its  sequels.  Many  an  aural  catarrh  has  been  allowed 
to  end  in  hopeless  deafness,  many  a  naso-laryngeal  inflammation  has  become 
inveterate  and  incurable,  from  failure  to  recognize  the  evils  which  result 
therefrom ;  and  were  the  statistics  of  such  cases  carefully  compiled,  they 
would  appear  to  many  in  the  form  of  a  revelation.  So  important  is  their 
relationship  that  it  is  my  invariable  rule  to  begin  the  examination  of  the 
throat  and  ear  with  an  exploration  of  the  nasal  fossse  and  retro-nasal  space. 

When  the  symptoms  of  this  condition  are  more  closely  examined,  it 
becomes  evident  that  obstruction  of  the  nostrils  is  equivalent  to  interrup- 
tion of  their  functions  as  organs  of  respiration,  olfaction,  audition,  and 
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voice-modification,  and  the  phenomena  to  which  it  gives  rise  will  therefore 
depend  upon  the  anatomical  seat  of  the  obstruction  and  upon  the  physio- 
logical properties  of  the  structures  that  assist  in  its  production. 

Obliteration  of  the  upper  meatuses  or  malformation  of  the  nasal  roof 
is  accompanied  by  interference  with  the  sense  of  olfaction  and  by  the  varied 
train  of  morbid  impressions  which  follow  its  perversion.  Over  a  century 
ago  Morgagni  called  attention  to  deflection  of  the  septum  as  a  not  infre- 
quent cause  of  unequal  distribution  of  the  nervous  power  of  smell,  ami 
related  a  case  in  which,  from  obliquity  of  the  crista  galli  and  consequeut 
diminution  in  number  of  the  olfactory  foramina,  this  sense  was  supposed  to 
have  been  less  acute  in  the  nostril  corresponding  to  the  narrower  side  of 
the  cribriform  plate.  Just  here  let  me  observe  that  the  ability  to  respire 
with  freedom  through  the  nose  by  no  means  negatives  the  existence  of 
obstruction :  the  upper  nasal  chambers  may  be  crowded  with  growths  and 
the  pharyngeal  vault  covered  with  vegetations,  and  yet  respiration  go  oa 
with  perfect  ease.  This  is  a  fact  which  is  overlooked  by  many  practitioners 
of  medicine,  and  the  absence  of  obstruction  is  too  often  inferred  from  the 
passage  of  air  through  the  nostrils  when  the  mouth  is  closed. 

Should  the  obstruction  occur  in  the  inferior  meatus,  the  mouth  becomes 
the  channel  through  which  the  air  passes  to  and  from  the  lungs,  and  nasal 
gives  place  to  buccal  respiration.  Thus  the  air  reaches  the  delicate  lining 
membrane  of  the  lower  respiratory  tract  in  a  state  unfit  for  respiration. 
Hence  arise  hyperaemia  and  chronic  inflammation  of  the  pharyngo-bronchial 
membrane,  with  their  associated  alterations  in  the  voice. 

Nasal  obstruction  in  children  is  the  fertile  source  of  many  incurable 
respiratory  and  aural  affections  in  after-life. 

In  nasal  obstruction  of  long  standing,  chronic  inflammatory  changes  are 
sometimes  induced  in  the  bronchial  and  pulmonary  mucous  membrane, 
which  are  exceedingly  difficult  to  deal  with  even  after  the  original  cause  is 
removed,  and  this  has  doubtless  given  rise  to  the  popular  idea  that  "catarrh" 
is  the  foi'erunner  of  consumption.  Certain  it  is  that  nasal  obstruction  pre- 
disposes, other  things  being  equal,  to  inflammatory  conditions  of  the  respi- 
ratory tract,  and  that  the  practical  physician  cannot  afford  to  overlook  the 
influence  which  it  exerts  in  their  production.  In  this  country  the  vast 
majority  of  the  cases  of  chronic  laryngitis  originate  primarily  in  disease  of 
the  nose,  and  many  a  winter  cough  is  allowed  to  go  on  from  bad  to  worse 
because  of  failure  to  recognize  this  relationship.  I  am  furthermore  con- 
vinced that  nasal  obstruction  may  and  does  awaken  diseased  states  of  the 
lungs,  and  in  an  individual  so  predisposed  may  favor  the  development  of 
pulmonary  consumption.  Frankel  states  that  emphysema  frequently  co- 
exists with  nasal  stenosis,  and  Kussmaul  believes  that  acute  hyperemia 
of  the  lung  may  be  produced  by  the  forced  inspiration  of  the  air.  The 
vesicular  murmur  is  weakened,  feeble,  and  shortened  in  inspiration,  and 
only  approaches  the  normal  when  deep  inspiratory  efforts  are  made.  Fre- 
quently mucous  and  subcreoitant  rales  can  be  heard  in  different  portions  of 
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the  chest.  Attention  has  been  called  to  certain  deformities  of  the  chest- 
walls  consisting  chiefly  in  malposition  of  the  bones  and  loss  of  power  in  the 
muscular  covering.  I  believe  these  deformities  to  be  rare,  except  in  very 
young  children. 

The  influence  of  nasal  obstruction  in  such  cases  is  of  course  purely 
accidental  and  mechanical.  Although  the  theory  of  the  direct  pathological 
relationship  between  simple  nasal  disease  and  tuberculosis  of  the  lungs  has 
been  gravely  advanced  by  more  than  one  observer,  it  seems  scarcely  neces- 
sary to  remark  that  we  must  accept  observations  of  this  kind  with  the 
utmost  caution,  and  require  more  abundant  proof  of  the  alleged  facts  than 
those  already  in  our  possession. 

Besides  the  part  which  the  nose  plays  in  the  processes  of  olfaction, 
respiration,  and  voice-production,  it  also  serves  as  the  channel  of  con- 
duction of  atmospheric  air  to  the  middle  ear.  The  aural  pressure  is  kept 
in  a  state  of  stable  equilibrium  by  the  constant  supply  of  air  to  the  cavity 
of  the  drum  through  the  Eustachian  tube.  In  the  natural  state  this  ven- 
tilation of  the  tympanum  is  continually  taking  place,  not  only  as  the  result 
of  the  partial  vacuum  created  in  the  naso-pharynx  during  the  act  of  deglu- 
tition, but  also  during  normal  nasal  respiration.  It  follows,  therefore,  that 
anything  which  tends  to  obstruct  the  passage  of  air  through  the  nose  will 
interfere,  to  an  extent  varying  with  the  amount  of  obstruction,  with  normal 
aural  ventilation,  and  consequently  with  physiological  intra-tympanic  press- 
ure. This  diminution  of  pressure  within  the  cavity  of  the  drum,  which 
can  readily  be  demonstrated  experimentally,  leads  necessarily  to  inward 
collapse  of  the  membrana  tympani,  with  consequent  abrogation  of  function 
in  the  osseous  and  muscular  apparatus  of  the  middle  ear.  Catarrhal  otitis 
media,  with  its  long  train  of  phenomena,  is  the  inevitable  result ;  fluid  not 
infrequently  accumulates  in  the  tympanum,  which  finds  an  exit  ultimately 
by  perforation  of  the  membrane  and  leads  to  chronic  otorrhoea.  This  same 
chain  of  events  follows  the  obstruction  of  the  Eustachian  tubes  by  growths 
in  the  pharynx  or  the  pressure  of  the  hypertrophied  nasal  turbinated  struc- 
tures, or  by  inflammatory  engorgement  of  the  orifices  of  the  tubes  them- 
selves. This  cuts  off  the  air-supply  from  the  tympanum  not  only  by  direct 
occlusion  of  its  natural  channel,  but  also  by  interfering  with  the  motions  of 
the  velum,  and .  therefore  with  the  opening  of  the  tube  by  the  tensor  palati 
or  dilator  of  the  tube.  The  intimate  and  direct  connection  of  the  blood- 
supply  of  the  tube  and  pharynx  with  tiiat  of  the  middle  ear,  and  their  ana- 
tomical continuity  of  tissue,  favor,  furthermore,  the  extension  of  the  inflam- 
matory process  from  the  one  to  the  other.  Indeed,  in  very  many  cases  the 
aural  inflammation  is  merely  a  symptom  of  nasal  catarrh,  and  gradually 
disappears  without  special  treatment  upon  the  removal  of  its  primary  cause. 

Inflammation  of  the  tube  may  result  in  stricture ;  and  in  long-standing 
cases  of  salpingitis,  fatty  degeneration  of  the  tubal  muscles  occurs,  with  the 
consequences  described  above. 

These  are  by  far  the  most  common  causes  of  chronic  catarrhal  iuflam- 
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mation  of  the  middle  ear.  There  is  still  auothei-  way,  however,  in  which 
morbid  conditions  of  the  nose  may  react  upon  the  circulation  and  nutrition 
of  the  aural  chambers, — viz.,  through  the  reflex  agency  of  the  vaso-motor 
and  trophic  nerves. 

I  have  repeatedly  called  attention '  to  this  reflex  agency  of  the  vaso- 
motor and  trophic  nerves  in  the  production  of  middle-ear  disease,  to  the 
recognition  of  which  I  was  led  by  the  accidental  production  of  symptoms 
referable  to  tlie  ear  (such  as  tinnitus,  pain,  stoppage,  etc.)  during  operative 
procedures  in  the  nose.  Although  my  experiments  upon  this  point  have  as 
yet  taken  no  definite  form,  it  is  quite  possible  that  the  aural  affeetiou  in 
these  cases  may  find  its  explanation  in  pathological  conditions  of  the  reflex 
sensitive  area  which  I  have  shown  to  exist  in  the  nasal  mucous  membrane.' 
At  least,  in  several  cases  I  have  succeeded  in  reproducing  them  by  artificial 
stimulation  of  this  area.  This  is  a  fact  of  considerable  practical  importance 
in  the  solution  of  many  obscure  and  intractable  cases  of  middle-ear  disease 
whose  etiology  has  been  heretofore  unrecognized. 

It  is  impossible  to  exaggerate  the  part  which  diseases  of  the  nose  play 
in  the  production  of  inflammatory  conditions  of  the  middle  ear.  Between 
sixty  and  seventy-five  per  cent,  of  all  cases  of  ear-disease  originate  pri- 
marily in  morbid  states  of  the  naso-pharynx,  and  the  successful  treatment 
of  middle-ear  catarrh  will  in  the  vast  majority  of  instances  depend  upon 
their  recognition  and  removal. 

The  inflammation  of  the  conjunctivse  which  is  so  often  observed  in  con- 
nection with  nasal  obstruction  is  generally  explained  by  the  extension  of 
the  inflammatory  process  through,  or  occlusion  of,  the  nasal  duct ;  but  I  am 
inclined  to  regard  it  in  many  instances  as  a  reflex  vaso-motor  phenomenon, 
the  vessel-dilatation  being  kept  up  by  the  constant  irritation  of  the  sensi- 
tive nasal  area.  In  like  manner  I  would  explain  the  recurrent  herpes  and 
keratitis  which  have  been  observed  in  connection  with  this  disease,  the 
phenomena  in  these  cases  being  called  forth  by  trophic  disturbances. 

The  most  common  result  of  obstruction  of  the  nasal  passages  is  inflam- 
mation of  tiie  nasal  pharynx.  Extension  of  the  inflammatory  process  into 
the  ethmoid  or  even  sphenoid  cells  is  also  met  with,  and  is  often  a  most  dif- 
ficult sequel  to  deal  with.  Obstruction  of  the  nasal  duct  and  dacrocystitis 
are  occasional  complications ;  but  both  these  affections  and  the  extension  of 
inflammation  to  the  frontal  sinus  are  comparatively  infrequently  met  with, 
although  popular  belief  would  seem  to  indicate  that  catarrh  of  the  latter 
cavity  is  the  prolific  source  of  all  the  headache  of  catarrhal  rhinitis. 

Nasal  obstruction  may  even  lead,  in  very  young  subjects,  to  asymmetri- 
cal conditions  or  imperfect  development  of  the  nasal  and  accessory  chambers, 
and  of  other  portions  of  the  skull  on  the  side  corresponding  to  the  seat  of 
obstruction.     Indeed,  Ziem  has  shown  experimentally  that  in  certain  cases 

'  Trans.  Med.-Chir.  Fac.  of  Maryland,  1883,  and  Trans.  Araer.  Laryngol.  Assoc,  1883. 
'  Araer.  Jour.  Med.  Sei.,  July,  1883 
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nasal  obstruction  may  be  an  important  factor  in  the  production  of  asym- 
metrical conditions  of  the  cranium. 

There  is  one  symptom  of  nasal  obstruction  to  which  especial  importance 
must  be  attached,  and  for  which  alone  the  physician  is  often  consulted. 
Dyspncea  on  exertion  is  one  of  the  most  annoying  features  of  the  case. 
Such  patients  complain  that  in  talking  they  must  frequently  pause  for 
breath;  that  in  going  up-stairs,  walking  rapidly,  or  running, — in  fine,  in 
all  bodily  operations  which  require  unusual  exertion, — they  get  very  readily 
out  of  breath.  Difficult  breathing  is  also  present  when  the  mouth  is  occu- 
pied or  closed,  as-  in  swallowing,  smoking,  etc.  They  are  accordingly  con- 
stantly haunted  by  the  dread  of  heart-disease  and  consumption.  Physical 
examination,  however,  fails  to  detect  any  cause  for  the  dyspnoea.  At  times 
the  breathing  is  perfectly  normal  and  vesicular ;  at  other  times  a  few  small 
mucous  rales  may  be  heard  posteriorly  in  the  inferior  lobes,  or  in  the  infra- 
scapular  and  mammary  regions. 

Hemorrhage  from  the  nose  is  a  not  uncommon  symptom  of  nasal  ob- 
struction. It  may  be  small  in  amount,  or  may  be  copious  enough  to  produce 
considerable  depression,  and  even  collapse.  It  is  usually  excited  by  picking, 
scratching,  rubbing,  or  blowing  the  nose,  by  sneezing  and  coughing,  by  the 
separation  of  crusts,  and  by  a  multitude  of  other  exciting  causes  that  de- 
termine an  increased  flow  of  blood  to  the  nasal  membrane.  Sometimes  such 
hemorrhages  occur  at  night,  from  unconscious  irritation  of  the  nose  with  the 
finger  during  sleep.  Quite  extensive  loss  of  blood  occurs,  however,  without 
the  intervention  of  traumatic  influences  in  chronic  inflammatory  conditions 
of  the  nasal  tissues,  perhaps  from  congestion  of  the  cavernous  structure 
and  loss  of  resistance  in  the  erectile  cellular  walls,  or  from  stoppage  of  the 
nostrils,  for  when  the  nose  is  freed  of  mucus  and  crusts,  or  when  the  redun- 
dant tissue  is  removed  and  the  normal  aerial  pathway  is  restored,  the  recur- 
ring hemorrhages  cease.  The  bleeding  in  many  such  cases  comes  from  the 
cavernous  tissue.  Indeed,  nasal  obstruction  from  any  cause  (deflection  of 
the  septum,  hypertropliic  enlargements  of  the  nasal  structures,  etc.)  predis- 
poses to  epistaxis,  in  all  probability  from  the  creation  of  a  more  or  less 
complete  vacuum  behind  the  seat  of  obstruction.  The  writer  has  seen  very 
alarming  hemorrhage  occur  from  such  a  condition,  the  blood  flowing  into 
the  stomach  and  air-passages  and  leading  to  the  suspicion  of  pulmonary 
disease.  This  is  probably  also  the  explanation  of  many  cases  of  so-called 
"spontaneous"  epistaxis.  The  same  is  true  in  regard  to  obstruction  in 
the  retro-nasal  space,  closure  of  the  posterior  nares  plus  the  consequent 
congestion  of  the  nasal  passages,  and  the  altered  relations  in  regard  to  at- 
mospheric pressure,  conditioning  the  predisposition  to  hemorrhage.  The 
writer  has  observed,  on  microscopic  examination,  quite  extensive  hemor- 
rhages into  the  cavernous  tissue  in  long-standing  cases  of  hypertrophic 
catarrh.  The  extravasation  may  take  place  into  the  meshes  of  the  cavern- 
ous body,  or  between  it  and  the  mucous  membrane.  When  the  bleeding 
has  been  slight,  the  only  macroscopical  evidence  of  its  existence  will  consist 
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in  minute  extravasations  (ecchymoses)  or  capillary  apoplexies.  Usually  the 
nasal  mucous  membrane  is  intensely  hypersemic.  The  hemorrhage  generally 
arises  from  solution  of  continuity  of  the  membrane  at  isolated  spots  or  over 
circumscribed  areas,  rarely,  if  ever,  from  the  whole  surface  of  the  nasal  fossa. 

It  is  a  matter  of  common  experience  that  various  forms  of  excoriated 
mouth  depend  upon  a  disordered  stomach,  the  so-called  herpetic  diathesis 
etc.,  but  occasional  cases  occur  which  cannot  be  referred  to  these  conditions, 
whose  dependence  on  hj'pertrophic  nasal  catarrh  must  be  inferred  from  their 
disappearance  with  the  cure  of  the  nasal  aflPection.  Several  factors  are  prob- 
ably concerned  in  their  production,  among  which  mouth-breathing  plays 
an  important  part,  and,  possibly,  the  disordered  condition  of  the  stomach 
occasioned  by  the  nasal  discharge. 

Considerable  interest  attaches  to  the  question  of  unilateral  obstruction, 
as,  for  example,  in  many  cases  of  deflection  of  the  nasal  septum.  Not  only 
is  one  nostn'l  obstructed,  the  other  remaining  normal  and  becoming  the 
vicarious  channel  through  which  respiration  is  accomplished,  but  the  ana- 
tomical relations  of  both  are  changed.  In  the  one  case  narrowing  of  the 
nasal  passage  results ;  in  the  other,  abnormal  dilatation  of  its  cavity.  The 
evils  to  which  the  former  gives  rise  may  be  referred  to  two  classes  of  effect, 
— viz.,  to  the  results  of  pressure  and  to  those  of  mechanical  obstniction. 
The  former  lead  to  atrophy,  dislocation,  or  ulceration  of  the  opposing  struc- 
tures. It  is  easy  to  conceive  how  this  may  happen,  and  that  this  is  precisely 
what  occurs  is  readily  demonstrable  by  dissection. 

The  symptoms  of  advanced  nasal  obstruction  have  been  well  described 
by  Meyer  and  others.  The  pallid  countenance  assumes  a  dull,  stupid  ex- 
pression, and  the  cheeks  become  flabby  from  elongation  of  the  naso-labial 
sulci.  The  mouth  is  kept  open,  the  lower  jaw  depressed ;  the  gums  are 
fissured  and  cracked,  and  saliva  dribbles  from  the  mouth.  This  often  leads 
the  parents  of  the  child  to  connect  the  stupid  countenance  and  deafness  with 
imbecility.  Some  writers  call  attention  to  the  unusual  prominence  of  the 
front  teeth  as  a  symptom  of  obstruction  in  the  uaso-pharynx,  and  Michel 
observed  in  a  girl,  aged  eight  years,  the  inner  canthi  of  the  eye  so  depressed 
that  her  countenance  wore  a  strange,  Chinese  appearance.  Deafness  and 
tinnitus  are  nearly  always  present.  Neuralgia  is  common.  Taste  is  im- 
paired. The  nasal  discharge  is  profuse,  excoriating  the  nostrils,  filling  the 
pharynx,  preventing  sleep,  and  provoking  suffocating  attacks.  These  symp- 
toms, together  with  constant  snuflling,  are  well  marked  among  children,  and 
react  most  powerfully  upon  the  general  health.  Several  of  my  patients  com- 
plained of  a  heavy  dragging  sensation  in  the  back  of  the  nose,  which  they 
compared  to  the  presence  of  two  heavy  weights  hanging  into  the  throat. 
(The  condition  found  was  bilateral  turbinated  hypertrophy.)  Later  in  life 
the  nostrils  became  abnormally  narrow,  from  arrested  development  or  col- 
lapse of  the  alffi  nasi.  The  sjjeech  becomes  nasal,  the  tone  of  the  voice  dull 
and  "dead"  (Meyer).  The  tone  is  furthermore  weakened  and  rendered 
indistinct  by  the  interference  with  the  motility  of  the  soft  palate  from  the 
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presence  of  tumors  aud  hypertrophies  of  the  turbinated  bodies.  Obstruc- 
tion in  the  nasal  fossse  (deflected  septum,  jjolypi,  etc.)  prevents  the  free 
passage  of  the  voice  and  diminishes  correspondingly  the  force  of  the  tone. 

Differential  Diagnosis. — Pronounced  nasal  obstruction  in  young  chil- 
dren is  generally  post-nasal, — that  is  to  say,  in  a  large  majority  of  cases  the 
obstructive  lesion  will  be  found  in  the  retro-nasal  space.  In  a  child  sufiFer- 
ing  from  impeded  nasal  respiration  or  symptoms  of  an  ordinary  non-sup- 
purative  otitis  media,  or  both,  if  the  forceps  be  introduced,  without  pre- 
liminary inspection,  into  the  nasal  pharynx,  a  mass  of  adenoid  growth  will 
generally  be  found  in  its  grasp  upon  withdrawal. 

Care  should  be  taken  not  to  confound  true  obstruction  with  the  false 
obstruction  so  often  caused  by  accumulated  and  inspissated  secretion,  crusts, 
foreign  bodies,  etc.  The  nostrils  should  be  thoroughly  cleansed,  and,  if 
necessary,  the  turbinated  bodies  contracted  by  means  of  cocaine,  before 
inspection  of  the  parts  is  undertaken.  More  or  less  permanent  obstruction 
of  the  nasal  fossse  may  be  conditioned  by  swelling  of  the  turbinated  tissue, 
brought  about  either  as  the  result  of  collateral  engorgement  from  obstruc- 
tion in  neighboring  parts,  as,  for  example,  in  the  case  of  post-nasal  growths, 
or  as  a  reflex  phenomenon  dependent  upon  reflected  irritation  from  a  distant 
or  an  adjacent  organ.  This  latter  condition  is  especially  true  of  the  ear,  the 
teeth,  and  the  gastro-intestinal  and  genito-urinary  tracts.  In  obstruction 
of  reflex  origin  one  or  both  nostrils  may  be  aifected. 

One  of  the  chief  difficulties  in  the  differential  diagnosis  of  nasal  ob- 
struction is  the  separation  of  the  hypertrophic  conditions  of  the  turbinated 
bodies  from  various  outgrowths,  etc.,  of  the  intra-nasal  structures,  and  to 
this  particular  attention  should  be  given. 

The  hypertrophied  nasal  membrane  may  be  mistaken  for  a  polypus,  or, 
if  situated  on  the  septum,  may  be  confounded  with  a  deflection  or  out- 
growth of  that  structure.  The  ordinary  gelatinous  polypus  is  much  paler 
in  color  than  the  hypertrophied  membrane,  and  presents  usually  a  peculiarly 
brilliant  reflection  of  light,  which  often  leads  to  its  detection  in  the  upper 
and  deeper  portions  of  the  nostril  when  no  distinct  growth  is  visible  or 
suspected.  Occasionally  a  somewhat  similar  reflection  is  observed  in  the 
hypertrophied,  or  even  normal,  membrane  of  the  deeper  portions  of  the 
illuminated  structures,  and  may  be  mistaken  for  a  growth.  The  red  color 
of  the  hypertrophied  membrane  is  usually  uniformly  distributed,  while  in 
the  gelatinous  polypus  the  enlarged  vessels  are  thrown  out  in  bold  relief 
against  a  dull  white  or  pale  pinkish  background.  The  vessels  of  the 
polypus,  moreover,  are  seen  to  run  from  above  downward,  while  on  the 
turbinated  bodies  the  direction  is  more  commonly  horizontal.  The  common 
mucous  polypus  is  distinctly  pedunculated,  and  its  motility  may  readily  be 
determined  by  the  probe  or  nasal  sound ;  or,  if  firmly  impacted  between 
the  walls  of  the  nostril,  its  pedunculated  character  may  be  brought  into 
view  and  its  motility  demonstrated  by  the  artificial  contraction  of  the  tur- 
binated tissues  by  means  of  cocaine.  The  application  of  this  drug  to  the 
Vol.  II.— 22 
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membrane  will  cause  mei'e  puffiness  of  that  structure  to  disappear,  while 
it  only  markedly  affects  the  color  of  a  polypus.  By  closing  the  mouth 
and  forcibly  expelling  the  air  through  the  nose,  dislodgemeut  and  forward 
displacement  of  a  distinctly  pedunculated  polypus  will  occur,  while  au  hy- 
pertrophied  membrane  remains  unmoved. 

The  gelatinous  polypus  is  intensely  hygroscopic,  while  the  same  amount 
of  moisture  will  not  necessarily  affect  the  nasal  membrane.  Pressure  on  a 
polypus  with  the  probe  communicates  to  the  hand  the  sensation  of  a  soft, 
fleshy  body,  and  when  some  force  is  used  it  bleeds  readily,  and  also  imparts 
a  sort  of  crackling  sensation  to  the  finger  of  the  operator.  The  hypertro- 
phied  membrane,  on  the  other  hand,  though  often  yielding  and  resilient,  has 
a  hard  bony  foundation,  which  is  readily  detected  upon  pressure.  Nasal 
polypus — and  this  is  especially  true  of  the  fibrous  or  fibro-cellular  variety 
— is  often,  though  by  no  means  always,  confined  to  one  nostril ;  while  iu 
the  hypertrophic  stage  of  catarrh  both  cavities  are,  to  different  degrees  it 
may  be,  usually  obstructed. 

In  hypertrophy  the  difficulty  in  respiration  is  principally  in  inspiration, 
while  in  polypus  expiration  is  the  act  most  commonly  interfered  with,  the 
growth  often  acting  as  a  ball-valve.  A  large  polypus,  or  numerous  small 
polypi,  usually  produce  complete  obstruction  to  both  inspiration  and  ex- 
piration ;  in  hypertrophy  the  air-waj'  is  i-arely  completely  occluded.  Unless 
the  hypertrophy  is  very  great,  the  voice  is  less  distinctly  nasal  than  when 
the  nasal  fossa  is  filled  by  a  polypus.  Polypi  generally  develop  or  spring 
from  some  portion  of  the  middle  meatus,  while  the  most  common  seat  of 
hypertrophy  is  the  lower  turbinated  bone,  and  principally  its  posterior  por- 
tion. Hemorrhage  from  one  nostril  was  formerly  considered  diagnostic  of 
polypi ;  but  in  our  present  knowledge  of  nasal  hemorrhage  in  its  relation 
to  intra-nasal  inflammation  this  test  can  no  longer  be  relied  upon. 

In  the  posterior  rhinoscopic  image  a  mucous  polypus  can  generally  be 
distinguished  not  only  by  its  glistening  appearance,  but  also  by  its  position, 
filling  or  obstructing  the  dark  spaces  of  the  meatuses  described  above. 

The  confusion  of  a  hard,  sessile,  fibrous  polypus  situated  iu  the  deeper 
portions  of  the  nostril  with  an  hypertrophied  condition  of  the  turbinated 
bodies  is  sometimes  a  difficult  matter  to  avoid ;  aud  this  becomes  more 
easily  intelligible  when  we  consider  the  anatomical  mode  of  origin  of  many 
of  these  growths.  The  differential  diagnosis  between  a  posterior  hypertro- 
phy and  a  fibrous  polypus,  either  originating  in  the  nasal  cavity  or  springing 
from  the  posterior  ends  of  the  turbinated  bones  and  septum,  is  occasionally 
perplexing,  and  some  confusion  has  arisen  in  the  separation  of  the  two  con- 
ditions. Indeed,  my  examinations  show  that  not  a  small  proportion  of  the 
so-called  fibrous  polypi  of  this  locality  are  nothing  more  nor  less  than 
enormously  hypertrophied  and  pendulous  turbinated  bodies.  It  should 
also  be  remembered  that  now  and  then  true  fibromata  with  sessile  bases  on 
the  anterior  uaso-phai-yngeal  wall  may,  instead  of  going  downward,  send 
one  or  more  prolongations  into  the  nasal  fossse  and  thus  further  complicate 
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the  diagnosis.  A  mistake  may,  however,  be  prevented  by  recalling  the 
diagnostic  appearances  of  the  hypertrophied  bodies  posteriorly,  and  by 
attention  to  the  fact  that  a  fibrous  polypus  presents  either  a  smooth  or 
a  distinctly  lobulated  appearance.  Surgeons  of  wide  experience  in  these 
matters  will  doubtless  recall  cases  in  which  the  fibrous  polypus,  originating 
by  one  or  more  pedicles  in  the  nasal  and  accessory  cavities,  has  sought  the 
direction  of  least  resistance,  and  presented  at  the  posterior  nares  as  a  hard, 
immovable  mass  easily  mistaken  for  an  hypertrophied  turbinated  body. 
When  we  consider  the  mode  of  origin  and  growth  of  nasal  polypi,  and 
the  manner  in  which  they  often  fill  the  meatuses  and  destroy  the  normal 
anatomical  relations  of  the  parts,  it  is  not  surprising  that,  in  the  limited 
rhinoscopic  picture,  mistakes  of  this  kind  now  and  then  arise. 

On  either  side  of  the  septum  posteriorly  are  found,  in  the  normal  con- 
dition, two  bulging  hemispherical  bodies,  which  are  composed  of  erectile  or 
contractile  tissue,  and  care  should  be  taken  not  to  confound  them  with  either 
polypi  or  true  hypertrophy.  In  this  climate  it  is  rare  to  find  the  posterior 
nares  in  a  condition  which  altogether  meets  the  requirements  of  absolute 
anatomical  and  physiological  perfection.  The  posterior  ends  of  the  inferior 
turbinated  bodies  are  very  frequently  of  an  unnatural  color  and  uneven 
shape,  and  this  apart  from  any  inconvenience  to  the  individual.  The 
novice,  therefore,  should  hesitate  before  operating  on  such  cases  simply 
because  the  postei'ior  nares  do  not  present  the  appearances  seen  in  diagrams 
and  anatomical  plates. 

Cystic  tumors  of  the  posterior  nares  are  exceedingly  rare,  but  it  would 
be  well  to  bear  their  possible  existence  in  mind  in  a  doubtful  case.  Ex- 
ostoses and  hypertrophic  enlargement  of  the  turbinated  bones  themselves, 
and  various  malformations  of  the  bony  framework  of  the  nasal  fossse, 
either  congenital  or  acquired, — as,  for  example,  in  the  altered  anatomical 
relations  of  the  nasal  chamber  left  after  necrosis  and  the  expulsion  of  dis- 
eased bone, — so  alter  the  normal  appearance  and  position  of  the  parts  that 
it  is  well  to  call  the  attention  of  the  beginner  to  their  possible  jjresence. 

To  the  careful  observer  the  confusion  of  hypertrophic  inflammation  of 
the  septum  with  deflection  or  enchondrosis  of  the  area  ought  not  to  happen  ; 
but,  at  the  same  time,  it  should  be  remembered  that  distinguished  surgeons 
have  made  this  mistake,  and  subjected  patients  to  needless  pain  by  bungling 
attempts  at  removal. 

Hsematomata  and  abscesses  of  the  septum  are  sometimes  met  with,  but 
are  readily  recognized. 

Prognosis. — The  prognosis  will  depend,  of  course,  upon  the  cause  and 
the  facility  of  its  removal,  and  upon  the  amount  of  structural  injury  already 
done  to  the  nasal  tissues  and  to  those  organs  directly  or  indirectly  affected 
by  the  destruction.  In  general,  it  may  be  written  down  as  good.  The 
removal  of  a  nasal  obstructive  lesion  cannot  fail  to  relieve,  even  if  it  fail 
to  cure ;  and  it  is  in  this  field  that  some  of  the  most  brilliant  triumphs  of 
special  surgery  have  been  achieved. 


REFLEX  COUGH. 

By  ALEXANDEE  W.  MacCOY,  M.D. 


Cough  is  a  modified  expiration.  It  is  one  of  the  most  common  and 
striking  symptoms  of  many  affections.  In  some  instances  cough  is  a  very 
grave  symptom ;  in  others,  it  is  one  of  the  most  harassing  and  difficult  to 
ameliorate.  On  the  other  hand,  a  cough,  as  a  symptom,  may  be  out  of  all 
proportion  to  the  gravity  of  the  disease,  the  pathological  basis  of  it  being 
of  the  most  trifling  nature.  Taken  as  a  symptom  of  disease,  it  is  treated 
as  such  to  a  greater  extent  than  any  other  symptom  except  that  of  pain. 
The  appreciation  of  cough  as  a  symptom  is  greatly  increased  in  value  by 
certain  characteristics,  certain  sorts  of  cough  being  pathognomonic  of  cer- 
tain diseases.  Often  it  is  only  one  of  many  expressions  of  morbid  states, 
without  individuality  and  of  no  pecuhar  significance. 

The  varieties  of  cough  are  usually  expressed  by  the  terms  hemming, 
hacking,  hoarse,  metallic,  stridulous,  aphonic,  etc. ;  the  cough  may  be  short, 
sharp,  paroxysmal  or  suffocative.  The  irritation  may  be  expressed  by  a 
mild  hemming  or  by  a  severe  and  grave  suffocative  attack.  It  may  be  dry 
or  loose,  with  all  the  varj'ing  modifications  between  these  extremes. 

The  cough-centre  in  the  brain  is  said  by  Kohts  to  lie  "  on  each  side  of 
the  raphe  in  the  neighborhood  of  the  ala  cinerea."  Coughing  is  produced 
by  stimulation  of  the  sensoiy  fibres  of  the  vagus  distributed  to  the  mucous 
membrane  of  the  larynx,  trachea,  and  bronchi.'  These  cough-areas  are 
such  by  reason  of  a  freer  distribution  of  the  sensory  fibres  of  the  vagus  to 
these  particular  locations.  It  will  be  evident  that  stimulation  of  fibres  of 
the  vagus  in  any  part  of  its  distribution  may  give  rise  to  cough.  This 
possibility  enables  us  to  explain  the  rationale  of  cough  which  is  produced 
outside  of  the  respiratory  areas  above  mentioned,  and  to  which  we  give  the 
name  reflex  cough.  It  is  difficult  always  to  explain  the  rationale  of  reflex 
cough  through  the  medium  of  the  vagus,  because  of  the  complex  character 

1  Stoerck,  of  Vienna,  does  not  consider  that  irritation  of  the  smaller  bronchi  or  accumu- 
lation of  mucus  in  them  is  causative  of  cough,  but  believes  that  the  cough-areas  or  "  cough- 
spots"  are  situated  higher  up  in  the  respiratory  tract, — viz.,  in  the  inter-arytenoid  fold,  the 
posterior  wall  of  the  larynx  and  trachea,  the  under  surface  of  the  vocal  bands,  and  the 
bifurcation  of  the  trachea.  These  observations  of  Stoerck  have  been  confinned  by  Leunox 
Browne,  of  London,  and  others. 
340 
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of  the  nerve.  If  we  for  convenience — arbitrary  though  it  may  appear — 
designate  all  cough-production  outside  of  these  cough-areas  in  the  respira- 
tory tract  as  reflex  cough,  we  can  elucidate  the  subject  more  easily.  The 
act  of  coughing  is  always  reflex,  but  the  production  of  cough  outside  of 
what  we  may  be  allowed  to  term  normal  cough-areas  must  be  considered  as 
more  correctly  reflex.  This  brings  us  to  our  subject-matter, — the  regions 
near  to  or  remote  from  the  areas  in  the  larynx,  trachea,  and  bronchi  where 
cough  may  be  produced. 

The  region  first  in  importance  and  where  reflex  cough  arises  most 
frequently  is  undoubtedly  in  the  nasal  passages.  Nasal  cough  is  a  clinical 
entity ;  yet  not  long  since  such  a  possibility  of  production  would  have  been 
considered  a  fantasy.  Of  late  years  the  nasal  reflexes  have  been  exhaust- 
ively studied  by  investigators  in  rhinology,  and  the  wonderful  revelations 
incident  to  these  investigations  have  enabled  us  to  appreciate  the  far-reach- 
ing and  complex  character  of  the  influences  emanating  from  this  sensitive 
region.  The  portion  of  the  nasal  chambers  which  we  designate  as  the 
"  respiratory  tract,"  in  contradistinction  to  the  upper  region  to  which  the 
term  "  olfactory  tract"  is  given,  is  that  in  which  the  reflex  acts  of  coughing 
arise.  The  most  sensitive  parts  of  this  respiratory  tract  are  found  where 
erectile  tissue  is  most  abundant,  and  particularly  over  the  posterior  portions 
of  the  lower  turbinated  bodies  and  septum.  Other  portions  of  the  nasal 
chambers  may  give  rise  to  cough  under  stimulation,  but  much  less  fre- 
quently than  the  posterior  portions.  This  respiratory  tract  is  where  the 
catarrhal  aflfections  are  chiefly  found,  and,  owing  to  the  unique  vascular  and 
free  nervous  supply  and  the  large  distribution  of  sympathetic  fibres,  it 
produces  many  clinical  features  peculiar  and  interesting. 

By  far  the  most  common  pathological  state  in  which  cough  is  produced 
is  that  of  catarrhal  inflammation,  in  the  form  either  of  acute  coryza  or  of 
chronic  hypertrophic  rhinitis.  Under  such  circumstances  we  have  all  the 
conditions  active  for  the  reflex  manifestations.  With  the  varieties  of 
reflected  irritation  we  have  nothing  to  do  excepting  that  of  cough, — nasal 
cough.  In  the  inflammatory  conditions  the  sensory  disturbances  are  readily 
induced,  and  cough  excited  either  from  hypersemia,  hypertrophy,  or  vaso- 
motor disturbances, — from  irritants  without,  or  from  internal  excitants 
such  as  secretion  or  contact  of  swollen  tissue,  etc.  It  is  a  well-known 
clinical  fact  that  a  small  pledget  of  cotton  or  a  delicate  probe  introduced 
into  the  nasal  chambers,  in  contact  with  certain  areas  and  in  certain  subjects, 
will  cause  a  reflex  act  expressed  by  a  cough.  This  cough  can  be  kept  up 
an  indefinite  period  if  the  stimulation  be  continued.  In  many  cases  stimu- 
lation is  expressed  by  the  act  of  sneezing ;  this  is  generally  produced  in 
areas  outside  of  the  sensitive  spots  situated  over  the  turbinated  structure. 
The  production  of  nasal  cough  is  of  so  great  interest  and  clinical  value  in 
affections  of  children  that  one  ignoring  it,  or  neglecting  to  appreciate  its 
true  position  in  the  successful  management  of  many  affections  of  childhood, 
will  often  find  his  most  vaunted  remedies  of  no  avail. 
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One  of  the  most  frequent  and  troublesome  reflex  coughs  met  with  in 
children  is  the  "  night  cough,"  a  cough  of  nasal  origin.  Vogel  speaks  of 
it  as  "a  periodic  nocturnal  cough."  He  believes  it  to  be  of  nervous  origin, 
but  has  failed  to  appreciate  that  it  has  a  pathological  basis  in  the  nose  and 
that  it  is  of  a  reflex  kind.  Nocturnal  cough  in  an  infant  or  child,  without 
pulmonary  implication,  occurring  towards  midnight,  the  child  being  in  the 
recumbent  position,  is  almost  certain  to  depend  upon  a  catarrhal  inflamma- 
tion seated  in  the  nasal  passages  or  naso-pharyngeal  cavity.  The  manner 
of  its  excitation  is  as  follows.  The  recumbent  position  is  the  most  prominent 
factor  in  its  production.  After  the  child  has  been  asleep  for  several  hours, 
an  accumulation  of  secretion  in  the  nasal  chambers  takes  place :  turgescence 
of  the  posterior  erectile  tissue  will  be  present.  In  the  erect  position  this 
accumulation  would  be  expelled  from  the  nostrils  anteriorly,  or  swallowed 
if  it  escaped  posteriorly ;  but  while  lying  down  asleep,  with  functions  in 
abeyance,  it  will  naturally  take  the  direction  of  gravity  and  lodge  in  the 
posterior  nares  upon  the  most  sensitive  areas,  and,  from  contact  alone  or 
upon  movement  of  the  mucus,  produce  an  irritation  sufficient  to  cause  a 
cough.  This  cough  is  short,  dry,  and  irritative,  most  persistent  and  intoler- 
able. If  this  secretion  escapes  into  the  naso-pharyngeal  space  and  passes 
downward,  it  may  produce  another  attack  of  cough.  If  the  secretion 
gradually  slides  downward,  it  soon  reaches  the  posterior  portion  of  the 
larynx  and  lodges  in  the  inter-arytenoid  fold,  where  we  have  a  true  cougii- 
area,  and,  under  such  circumstances,  will  produce  an  irritative  cough  which 
may  continue  for  hours.  "When  this  mucus  is  expelled,  the  child  falls 
asleep,  and  no  further  cough  ensues  until  the  following  night,  when  there  is 
a  repetition  of  all  the  phenomena.  So  long  as  the  coryza  continues,  the 
cough  may  be  produced. 

The  rationale  of  the  production  of  cough  in  this  way  can  easily  be 
verified  by  directing  investigation  to  this  region,  and  a  cure  can  be  speedily 
effected  by  addressing  the  therapeutic  measures  to  the  nasal  chambers,  lu 
1885,  in  the  Medical  News,  I  wrote  a  short  paper  upon  the  subject  of 
"  Night  Cough  in  Children."  Since  that  date  I  have  seen  many  cases  of 
cough  produced  in  this  way,  and  it  has  been  my  good  fortune  to  have 
relieved  many  obstinate  cases. 

Several  years  ago  the  nasal  symptoms  shown  in  attacks  of  whooping- 
cough  led  me  to  suggest  to  Dr.  J.  M.  Keating  that  there  might  be  more 
nasal  origin  for  such  cases  than  was  commonly  supposed.  During  an 
epidemic  of  whooping-cough  at  the  Philadelphia  Hospital  at  that  time,  tliis 
suggestion  was  made  use  of,  and  the  nasal  passages  of  the  children  affected 
were  treated  with  mild  sedative  sprays  and  antiseptics.  The  results  were 
very  satisfactory.  Since  that  time  the  practice  has  been  somewhat  in  vogue, 
and  with  fairly  good  results.  The  peculiar  clinical  fact  that  many  paroxysms 
of  whooping-cough  end  with  a  sneeze  first  drew  my  attention  to  the  possible 
nasal  origin  of  such  paroxysms  and  caused  me  to  make  the  suggestion. 

Foreign  bodies  in  the  nasal  passages  may  give  rise  to  cough  when  great 
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irritation  is  produced  by  their  pressure  (one-sided  discharge,  with  occlusion, 
fetor,  etc.).  The  form  of  atrophic  nasal  catarrh,  or  fetid  catarrh,  occasion- 
ally causes  a  nasal  cough.  An  interesting  case  has  been  reported  by  Dr. 
White,  of  Richmond,  Virginia.  In  such  a  case  the  stimulation  is  probably 
produced  by  the  great  accumulation  of  dried  secretion  acting  as  a  foreign 
body.  Relief  is  effected  by  getting  rid  of  the  pent-up  and  desiccated  mucus 
by  the  use  of  alkaline  washes  combined  with  a  good  disinfectant. 

Nasal  polypi  are  not  found  in  young  childi-en  :  in  adults  they  occasion- 
ally give  rise  to  cough.  The  different  conditions  of  enchondroma  and  exos- 
toses and  nasal  deflections  are  frequent  in  childhood,  and  may  produce  cough 
from  pressure  and  by  occlusion.  In  the  naso-pharynx  (which  should  be 
considered  as  a  part  of  the  nasal  tract)  we  have  in  childhood  several  hyper- 
trophic changes  from  which  cough  may  be  produced.  A  rather  frequent 
condition  found  in  children  is  hypertrophy  of  the  pharyngeal  tonsil,  called 
the  tonsil  of  Luschka,  and  also  spoken  of  as  adenoid  tissue  at  the  vault  of 
the  pharynx.  This  term,  adenoid  tissue,  however,  embraces  more  than  the 
enlargement  of  the  pharyngeal  tonsil  itself,  including  hypertrophy  of  all 
the  lymphoid  tissue  situated  at  the  vault  of  the  pharynx.  Hypertrophy 
of  this  structure,  if  cousiderable,  not  only  leads  to  increased  redness  and 
secretion,  but  also  causes  obstruction  to  nasal  breathing,  and,  if  enlarged  suf- 
ficiently to  occlude  the  posterior  spaces,  mouth-breathing  follows,  with  its 
train  of  evil  consequences.  From  pressure,  the  hypertrophied  tissue  may 
give  rise  to  congestion  of  the  nasal  passages  and  of  the  lower  naso-pharynx 
and  fauces,  increasing  the  sensory  excitability.  A  very  slight  irritant  fur- 
nishes the  necessary  stimulation  for  the  pi'oduction  of  reflex  disturbances, 
in  some  instances  expressed  by  cough.  To  this  naso-pharyngeal  region  we 
have  certain  fibres  of  the  vagus  distributed. 

Follicular  phai-yugitis,  acute  and  chronic,  often  seen  in  children,  gives 
rise  to  cough.  This  is  generally  a  disease  secondary  to  a  chronic  nasal 
catarrh.  These  enlarged  follicles  are  often  not  only  painful  but  also  very 
susceptible  to  irritation.  Frequently  the  passage  of  air  over  these  inflamed 
structures  will  produce  a  short,  dry  cough. 

Hypertrophy  of  the  tonsils,  so  common  in  childhood,  with  many  other 
symptoms  produces  a  cough  which  at  times  takes  the  form  of  suffocative 
attacks  and  is  paroxysmal.  An  elongated  and  inflamed  uvula  sometimes 
causes  cough  in  children  by  mechanical  irritation  of  the  base  of  the  tongue, 
though  this  is  not  a  frequent  condition  in  early  life.  Enlarged  lingual 
papillae  or  lymphoid  tissue  situated  at  the  base  of  the  tongue,  when  present 
in  children,  occasions  a  most  obstinate  dry  cough,  when  this  hypertrophied 
tissue  interferes  with  the  play  of  the  epiglottis  and  irritates  its  lower  sur- 
face.    This  condition,  too,  is  in  my  experience  infrequent  in  children. 

Ear-cough  is  not  uncommonly  present  in  certain  conditions  of  the  audi- 
tory meatus  and  membrana  tympani.  According  to  Dr.  J.  C.  Blake,  the 
ear-cough  is  produced  in  tlie  following  manner :  "  the  irritation  of  the  sen- 
sitive fibres  of  the  auriculo-pneumogastricus,  distributed  in  the  meatus  and 
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to  the  membrana  tympaui,  is  reflected  along  the  motor  fibres  of  the  superior 
laryngeal  nerve,  exciting  in  the  larynx  the  act  of  coughing  by  causing  con- 
traction of  the  crico-thyroid  muscle."  This  ear-cough  can  be  produced 
by  irritation  set  up  in  the  auditory  meatus  by  accumulation  of  wax,  when 
the  cerumen  is  unusually  dry  and  loosely  confined  in  the  ear.  Motion  of 
the  jaw  will  cause  movement  of  this  dried  wax,  and  by  titillatiou  of  tliese 
parts  produce  a  short,  dry  cough.  There  are  a  number  of  cases  in  litera- 
ture where  the  cough  was  persistent  from  dry  wax  in  the  ear,  but  was 
quickly  relieved  as  soon  as  the  wax  was  removed.  An  aural  speculum 
placed  in  the  ear  cold  will  sometimes  cause  a  cough.  Foreign  bodies  in  the 
ear  are  another  cause  of  cough  :  some  interesting  cases  are  on  record  where 
the  cough  disapjjeared  like  magic  iipon  removal  of  the  foreign  body.  Ne- 
crosed bone  at  times  acts  as  a  foreign  body,  producing  ear-cough.  Sudden 
arrest  of  a  chronic  discharge  from  the  middle  ear  has  produced  cough,  which 
ceased  when  the  flow  of  pus  returned.  This  reflex  phenomenon  of  ear-cough 
is  of  sufficient  frequency  in  childhood  to  render  it  necessary  that  a  careful 
inspection  of  the  ear  should  be  made  in  all  obscure  cases  where  the  cause 
cannot  be  found  in  the  respiratory  organs. 

Cough  produced  by  irritation  of  the  fibres  of  the  vagus  distributed  to 
the  alimentaiy  canal  has  been  called  stomach-cough,  and  the  term  may  be 
considered  traditional.  Stomach-cough  probably  exists,  but  we  doubt  if 
there  is  just  ground  for  the  loose  way  in  which  this  term  is  used  in  explana- 
tion of  many  obscure  cases  of  cough.  It  is  probable  that  many  of  tliese 
cases  have  a  real  pathological  seat  higher  up,  either  in  the  respiratory 
organs  or  in  the  auditory  canals.  Foreign  bodies  retained  in  the  stomach 
or  in  other  portions  of  the  canal  have  been  mentioned  as  causes  of  a  cough 
which  has  been  promptly  relieved  by  the  expulsion  of  the  foreign  substance. 
Undigested  or  indigestible  articles  of  food  remaining  in  the  stomach  have  pro- 
duced cough,  and  the  reflex  phenomenon  disappeared  only  when  the  stomach 
had  ejected  its  contents.  There  are  fairly  well  authenticated  cases  where  the 
expulsion  of  tapeworm,  lumbricoids,  and  other  parasites  from  the  alimentaiy 
tract  has  caused  the  immediate  arrest  of  a  persistent  and  vexatious  cough. 

Umbilical  protrusion  has  been  reported  a.s  the  exciting  cause  of  violent 
cough  in  an  infant  four  weeks  old.  Replacement  and  compression  promptly 
relieved  all  the  symptoms. 

Basilar  meningitis  and  abscess  or  tumor  of  the  cerebellum  have  at  times 
a  short,  dry  cough  as  an  accompanying  symptom,  and,  when  preseut,  it 
should  not  be  allowed  to  mislead  one  in  diagnosis. 

There  are  probably  many  other  anomalous  conditions  which  give  rise 
to  cough,  and,  when  we  consider  the  well-known  susceptibility  of  child- 
hood to  impressions  of  eveiy  sort,  it  need  not  be  thought  remarkable  that 
the  causes  leading  to  cough  of  a  reflex  nature  should  be  so  various  and 
so  complex.  Due  weight  should  be  given  to  these  anomalous  features,  and 
in  making  our  observations  we  should  be  ready  to  believe  that  it  is  the  un- 
expected which  always  happens. 


EPISTAXIS. 

By  BTHELBBET  CAEEOLL  MOEGAN,  M.D. 


Etymology. — From  the  Greek  iTrKTrdf w,  to  "  distil :"  a  "  dripping." 

Synonymes. — Nosebleed;  Latin,  Rhinorrhagia,  Hsemorrhinia,  Hsemo- 
rhinorrhagia,  Choanorrhagia,  Hspmorrhagia  narium;  French,  fipistaxis, 
Saignement  du  nez  ;  German,  Nasenbluten  ;  Italian,  Epistassi. 

Definition. — Bleeding  originating  in  the  nasal  passages. 

Explanation. — The  application  of  the  word  epistaxis  is  limited,  by  the 
writer,  to  those  hemorrhages  originating  in  the  nasal  cavities  j)roper.  Hip- 
pocrates appears  to  have  applied  the  name  to  bleeding  of  the  cutaneous  or 
mucous  surfaces  of  the  nose,  whilst  Vogel  and  Pinel  used  it  to  describe 
nasal  hemorrhage  due  to  any  cause.  The  mere  escape  through  the  nose  of 
blood  flowing  from  the  maxillary,  sphenoidal,  ethmoidal,  or  frontal  sinuses, 
from  the  middle  ear,  from  a  cranial  fracture,  or  indeed  from  the  lungs  or 
stomach,  does  not  constitute  a  true  epistaxis,  but  rather  a  hemorrhage  from 
the  regions  mentioned,  having  its  channel  of  exit  through  the  nasal  passages. 
Ehiuology  demands  a  definite  and  explicit  nomenclature,  whose  ultimate 
purpose  is  the  proper  description  and  location  of  pathological  phenomena, 
as  well  as  the  avoidance  of  indeterminate  and  perplexing  terms.  Whilst 
tlie  writer  much  prefers  the  words  rhinorrhagia  and  nosebleed  to  the  term 
epistaxis,  as  expressive  of  the  condition  under  consideration,  custom  renders 
retention  of  the  word  epistaxis  advisable.  The  three  terms,  therefore,  will 
be  used  synonymously  in  this  article. 

The  escape  of  blood  from  the  nostrils,  therefore,  may  or  may  not  con- 
stitute what  in  the  writer's  opinion  is  an  epistaxis,  conformably  to  the 
definition  above  given. 

History. — The  early  medical  writers  fully  describe  nosebleed,  and 
accord  it  an  important  part  in  connection  with  the  progress  of  many 
morbid  conditions.  It  was  generally  taught  that  nosebleed  could,  under 
varying  circumstances,  be  the  precursor  of  death  or  the  harbinger  of  con- 
valescence. We  find  both  Hippocrates  and  Galen*  estimating  epistaxis  as 
a  valuable   prognostic    factor, — the   latter   rendering  himself  famous  by 

■  Galen  (Claudius),  De  Crisibus,  lib.  iii.  ciip.  3,  16mo,  Lutetia?  [1628]. 
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gravel}"  informing  a  patient  that  his  sulFerings  M'ould  terminate  in  death 
by  a  critical  hemorrhage  from  the  right  nostril. 

Galen  knew  that  the  application  of  a  large  cupping-glass  to  the  hypo- 
chondria would  arrest  nasal  hemorrhage.  VerneuiP  has  recently  (1887) 
described  his  experience  in  the  treatment  of  certain  forms  of  epistaxis  by 
counter-irritation  over  the  region  of  the  liver,  but,  to  his  great  surprise 
finds  that  Galen  anticipated  him.  The  occasional  and  minor  hemorrhages 
of  childhood,  which  usually  cease  spontaneously  and  are  of  slight  import 
received  attention  at  the  hands  of  the  Arabians,  the  Greeks,  and  the 
Romans,  few  conditions  having  been  more  fully  appreciated  or  more 
accurately  described. 

Man  alone  among  animals  is  subject  to  this  form  of  hemorrhage. 
Veterinary  surgeons,  however,  state  that  violent  exercise  and  strain  may 
cause  nosebleed  in  the  horse,  and  it  is  recorded  that  one  great  racer  bled 
every  time  he  ran. 

Celsus  fully  descanted  upon  what  is  to-day  denominated  vicarious  epis- 
taxis, demonstrating  that  the  so-called  supplementary  hemorrhages  were 
properly  recognized  and  ajjpreciated  in  early  medical  history. 

Fabricius  of  Hilden  mentions  the  destruction  of  varicose  veins  and  the 
reduction  of  cutaneous  swellings  as  fruitful  sources  of  epistaxis.  Peyer 
maintained  that  the  sudden  stoppage  of  the  bleeding  in  plethoric  children 
often  leads  to  fulness  of  the  head,  flushing  of  the  face,  and  pains  in  the 
ears  and  forehead.  Aretius  was  aware  of  the  connection  existing  between 
epistaxis  and  the  various  fevers.  Both  Hoffmann^  and  Tulpius  record 
instances  where  engorgement  and  cirrhosis  of  the  liver  were  attended  by 
epistaxis. 

Morgagni^  states  that  a  very  fatal  epidemic,  characterized  by  bleeding 
from  the  nose,  is  recorded  to  have  occurred  in  Etruria  and  Romandiola 
in  the  year  1200.  Gilchrist  mentions  epidemics  of  nosebleed,  but  it  is 
evident  that  this  accident  was  only  symptomatic  of  some  malignant  fever 
which  then  prevailed. 

Ancient  writers  also  accorded  to  that  frequent  and  striking  symptom 
epistaxis  the  minutest  clinical  investigations,  which  resulted  in  their  formu- 
lating a  host  of  diagnostic  and  prognostic  aphorisms,  often  as  true  as  they 
are  interesting. 

There  are  really  three  periods  in  the  history  of  epistaxis,  the  first  ex- 
tending up  to  the  time  of  the  introduction  of  Belloc's  canula  (1804?),  the 
second  thence  until  the  employment  of  rhinoscopy  (Czermak,  1868),  and 
the  third  from  that  date  to  the  present  time.  The  two  latter  periods  have 
produced  much  of  value  and  interest  concerning  the  pathology,  diagnosis, 
and  treatment  of  this  condition,  but  all  recent  writers  (including  myseli) 

'  Verneuil,  Traitement  de  certaines  Slpistaxis  rebelles,  Bull.  Acad,  de  Med.,  Pans, 
1887,  2me  Ser.,  xvii.  489-505.     Also,  Semaine  Med.,  Paris,  1887,  vii.  168. 

2  Hoffmann  (F.),  Med.  Eationalis  System.,  Opera  Omnia  [etc.],  Geneva?,  1740,  200. 
"  Morgagni,  De  Sedibus  et  Causia  Morborum  [etc.],  Epist.  14,  No.  25,  Patav.,  1765. 
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have  found  the  classic  and  exhaustive  work  of  Cloquet,'  published  in  1821, 
facile  pi'inceps  on  all  the  subjects  therein  treated. 

Etiology. — There  are  very  few  persons  who  have  not  at  some  period 
of  life,  especially  during  childhood,  experienced  nosebleed,  and  so  frequent 
and  insignificant  is  the  flow  during  this  period  of  life  that  it  deserves  but 
passing  notice. 

Hippocrates  was  satisfied  to  designate  epistaxis  by  the  unqualified  term 
"  hsemorrhagia,"  regarding  it  as  by  far  the  most  frequent  of  hemorrhages 
as  well  as  the  most  important  of  symptoms.  It  is  generally,  in  childhood, 
primarily  dependent  upon  active  congestion,  and  may  then  be  denominated 
nature's  favorite  mode  of  bloodletting.  The  great  vascularity  of  the  lining 
membrane  of  the  nasal  cavities  and  surfaces  of  the  turbinated  bodies  favors 
the  occurrence  of  nosebleed,  rendering  it  the  most  easily  produced  as  well 
as  the  most  frequent  of  local  hemorrhages. 

The  causes  of  nosebleed  are  extremely  varied,  and  a  correct  etiological 
classification  would  simply  include  an  enumeration  of  local  and  constitu- 
tional disturbances  coincident  with,  or  productive  of,  this  symptom.  Numer- 
ous etiological  classifications  have  been  proposed  by  writers  upon  epistaxis 
since  the  able  work  of  the  learned  Hippolyte  Cloquet,  but  no  genuine 
advance  has  been  made  towards  a  simplification  of  the  subject. 

Cloquet^  divided  epistaxis  into  three  classes  :  1st,  the  traumatic ;  2d,  the 
plethoric  (active) ;  3d,  the  adynamic  (passive).  Jaccoud  divides  it  into 
(1)  traumatic  or  ulcerative ;  (2)  that  resulting  from  disease  of  the  blood- 
vessels ;  (3)  mechanical,  (a)'  active,  (6)  passive ;  (4)  adynamic.  Watson  * 
classifies  it  into  (1)  traumatic  or  lesional,  (2)  plethoric  or  active,  (3)  ady- 
namic or  passive.  Bouty*  maintains  that  it  is  well-nigh  impossible  to 
classify  and  limit  the  causes  producing  nosebleed,  for  the  reason  that  a 
majority  of  the  cases  appear  to  be  due  to  individual  peculiarities,  each  case 
demanding  a  special  analysis. 

Nosebleed  occurs  (1)  from  the  so-called  "hemorrhagic  spots," — the 
"predilection  points"  of  Baumgarten ;  (2)  as  a  symptom  of  various  intra- 
nasal diseases ;  (3)  as  a  symptom  of  general  disease ;  (4)  as  a  result  of  vaso- 
motor influence.  Having  a  nasal  hemorrhage  to  deal  with,  we  first  look  for 
the  usual  local  causes,  such  as  traumatism,  erosions,  ulcerations,  necroses, 
tumors,  particularly  vascular  polypi,  rhinoliths,  or  congestions  of  the  nasal 
mucous  membrane ;  but,  failing  to  find  these,  we  should  examine  the  in- 
ternal organs,  and  recognize  existing  or  approaching  eruptions  and  infec- 
tious diseases,  dyscrasise,  and  diatheses,  as  well  as  vaso-motor  disturbances 
and  other  nervous  derangements. 

Clinical  observations  of  rhinorrhagias  occurring  during  childhood  em- 
phasize the  fact  that  in  many  instances  the  loss  of  blood  occasions  no 
appreciable  injury,  and  may,  in  many  cases,  be  salutary. 

1  Cloquet  (H.),  Osphresiologie,  8vo,  Paris,  1821.  '  Loc.  cit. 

'  Watson  ("W.  Spencer),  Diseases  of  the  Nose,  8vo,  London,  1875. 

'  Bouty  (J.),  Contribution  a  I'Etude  de  I'Epistaxis,  4to,  Montpellier,  1884,  No.  13. 
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Rhinoscopic  examination  of  the  nares  of  these  children,  shortly  after 
hsemostasis,  fails  to  reveal  any  permanent  or  marked  lesion,  a  simple  dark 
line  or  point  indicating  the  source  of  the  previous  hemorrhagic  flow. 
Statistics  derived  from  a  large  number  of  cases  show  that  the  bleeding,  in 
at  least  seventy-five  per  cent,  of  these  children,  takes  place  from  fixed 
points  or  areas  within  the  nares,  conveniently  designated  "hemorrhagic 
points,"  "  points  of  predilection"  (Baumgarteu),  or  points  of  least  resist- 
ance. In  a  healthy  child,  with  normal  nares,  the  temporary  congestion  of 
the  cavernous  sinuses  leads  to  a  break  or  fissure  in  their  walls,  and  the  con- 
sequent escape  of  blood.  The  local  lesion  and  the  constitutional  disturbances 
resulting  from  this  natural  process  of  depletion  are  insignificant,  and  the 
phenomena  may,  in  the  writer's  estimation,  be  considered  as  physiological  or 
normal  in  the  class  of  cases  under  consideration. 

The  condition  observed  in  children  who  apply  to  the  rhinologist  for 
relief  from  physiological  or  normal  rhinorrhagia  is  likewise  noted  when  the 
hemorrhage  is  symptomatic  of  nasal  or  general  disease, — that  is,  a  predilec- 
tion for  certain  points  from  which  the  bleeding  occurs.  The  existence  of 
intra-nasal  inflammation,  ulceration,  etc.,  is  a  fruitful  cause  of  nosebleed, 
especially  in  plethoric  persons.  Blowing  or  scratching  the  nose,  vomiting, 
coughing,  sneezing,  and  the  inhalation  of  irritating  powders,  gases,  etc., 
may  result  in  engorgement  of  the  nasal  mucous  membrane,  capillary  rup- 
ture, and  epistaxis.  The  same  may  be  said  of  blows  on  the  nose  or  sur- 
rounding parts,  surgical  injury,  fractures,  contusions,  cauterizations,  or  the 
careless  introduction  of  the  Eustachian  catheter,  Politzer  bag,  or  nozzle  of 
the  spray-apparatus. 

The  nasal  septum  is  frequently  denuded  of  the  thin  and  delicate  mucous 
membrane  with  which  it  is  invested,  in  children  who  pick  their  noses  with 
their  finger-nails :  an  obstinate  erosion,  giving  rise  to  repeated  attacks  of 
nosebleed,  may  thus  result. 

Cases  are  reported  in  which  the  inhalation  of  certain  odors  produced 
nosebleed,  the  most  remarkable  being  that  of  Jean  de  Querceto,  secretary  to 
Francis  the  First,  who  upon  smelling  an  apple  always  had  a  hemorrhage 
from  the  nose.  Certain  powdered  drugs,  such  as  scammony,  jalap,  helle- 
bore, and  ipecacuanha,  when  inspired,  have  been  known  to  cause  nose- 
bleed. 

Frequently  it  is  traceable  to  exposure  to  cold  or  immoderate  heat,  or  t» 
diminished  atmospheric  pressure,  as  is  frequently  observed  in  mountaineers 
and  others  during  the  ascent  of  high  mountains. 

Nosebleed  also  frequently  results  from  the  suppression  of  an  exanthem 
or  of  the  perspiration,  and  from  irregularities  in  the  menstrual  or  hemor- 
rhoidal flow  or  other  customary  depletory  hemorrhages. 

It  is  well  known  that  rhinorrhagia  is  habitually  associated  with  various 
hejiatic,  renal,  cardiac,  splenic,  and  pulmonary  affections;  and  in  scurvy, 
purpura,  erysipelas,  diphtheria,  malarial  and  malignant  fevers,  it  is  an  ordi- 
nary accompaniment.    In  typhoid  fever,  in  connection  with  other  symptoms, 
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it  is  considered  pathognomonic,  and  it  is  a  symptom  of  frequent  occurrence 
iu  threatened  ursemic  attacks. 

Age. — Rarely  observed  in  the  new-born  or  suckling,  nosebleed  becomes 
more  common  as  the  child  advances  towards  puberty.  In  old  age,  senile 
atrophy  of  the  pituitary  membrane  and  impermeability  of  the  vessels  are 
said  by  Meyrignac'  to  explain  the  rarity  of  epistaxis.  According  to  Bagin- 
sky,^  eleven  per  cent,  of  school-children  have  epistaxis.  Childhood  predis- 
poses to  epistaxis,  as  do  also  a  morbid  condition  of  the  capillary  vessels  and 
previous  attacks  of  bleeding. 

Bartholin  mentions  the  aversion  of  certain  children  in  a  family  to  butter 
aud  cheese.  When  coaxed  and  bribed  to  eat  of  these  articles,  they  were 
invariably  seized  with  vomiting  and  nosebleed. 

Sex. — Nosebleed  is  observed  more  frequently  iu  boys  than  in  girls. 
Towards  the  age  of  puberty  it  may  be  vicarious  in  the  latter.  Menstruation, 
and  a  life  of  less  exposure,  suflficiently  explain  the  comparative  infrequency 
of  epistaxis  iu  females. 

Sir  Thomas  Watson  says,  "  The  readiness  with  which  the  mucous  lining 
of  the  nasal  passages  pours  forth  blood  is  familiar  to  the  exjierience  of 
every  school-boy,  who  often  wipes  a  bloody  nose." 

Side  Affected. — There  is  little  to  be  said  ou  this  subject,  further  than 
that  the  hemorrhage  would  seem  to  occur  as  frequently  from  one  side  as 
from  the  other, — at  least,  in  simple,  uncomplicated  cases. 

Epistaxis  during  the  course  of  hepatic  disease  was  said  by  Galen  ^  to 
take  place  from  the  right  nostril,  whilst  in  splenic  aud  cardiac  disease  the 
blood  invariably  flowed  from  the  left.  When,  however,  this  order  of 
things  was  reversed  and  the  bleeding  occurred  from  the  left  nostril  in 
hepatic  or  from  the  right  in  splenic  disease,  it  was  regarded  as  a  bad 
omen.  It  is  superfluous  to  add  that  these  hypotheses  are  in  no  way  verified 
by  clinical  observation. 

It  is  not  always  possible  to  discover  from  which  side  the  hemorrhage 
proceeds,  for  when  it  is  very  copious  the  blood  may  flow  from  the  un- 
affected side  as  well  as  from  the  other,  and  may  even  flow  from  the  throat. 

Predisposition,  Idiosyncrasy. — There  is  a  marked  and  constant  tendency 
to  nosebleed  in  some  individuals  upon  the  slightest  provocation,  while 
others  seem  to  enjoy  absolute  immunity.  Whilst  in  children  rhinorrhagia 
is  usually  primary  and  traceable  to  active  congestion,  in  old  age  it  is  symp- 
tomatic ;  it  is  then  venous,  and  is  the  result  of  passive  congestion. 

Those  rare  cases  traceable  to  the  odors  of  fruits,  flowers,  aud  food  con- 
stitute individual  peculiarities. 

Heredity. — A  tendency  to  epistaxis  is  occasionally  hereditary.  Fami- 
lies the  subject  of  a  hemorrhagic  diathesis  may  likewise  inherit  a  special 

'  Me^'rignae  (C),  De  I'Epistaxis  consideree  comme  Hemorrhagie  senile.  These,  4to, 
Bordeaux,  1887,  No.  48. 

^  Baginsky,  Gerhardt's  Handb.  d.  Kinderkrankheiten,  Tubingen,  1887,  vol.  i. 
'  Loc.  cit. 
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tendency  to  nosebleed.  Babington  recorded  a  remarkable  instance  in  wliicli 
six  females,  like  their  mother,  suiTered  from  frequent  nosebleed.  Tiie 
heredity  in  Babington's  citation  included  three  generations. 

Violent  Exercise.— Rnnning,  jumping,  bodily  fatigue,  and  strain  from 
lifting  are  common  causes.  Alibert  knew  a  very  young  lady  who  had 
nosebleed  whenever  she  danced.  Coitus  has  been  known  to  cause  it  iu 
persons  of  a  sanguine  temperament.  A  sedeutaiy  life,  high  feeding,  and 
continence  are  said  to  favor  its  occurrence. 

Mental  Emotions.— Angev,  fright,  grief,  and  joy,  by  determining  cere- 
bral plethora  may  cause  epistaxis.  Undue  mental  application  in  the  young 
and  frail,  as  well  as  in  the  robust,  and  the  reflex  irritation  resulting  from 
the  presence  of  intestinal  worms,  are  also  recognized  as  occasional  causes. 

Diagnosis. — The  diagnosis  of  a  discharge  of  blood  through  the  nasal 
passages  is  easy,  and  it  is  only  in  those  rare  cases  in  which  the  hemorrhage 
is  to  be  differentiated  from  that  originating  in  the  accessory  sinuses  that 
any  doubt  can  arise.  The  recognition  of  bleeding  from  the  sinuses,  which 
iu  adults  is  a  matter  of  the  greatest  difficulty,  is  in  children  practically 
impossible. 

^Yhenever  practicable,  a  careful  anterior  and  posterior  rhinoscopic  ex- 
amination, which  is  by  no  means  easy  in  all  children,  should  be  made,  and 
the  bleeding  point  or  points  located. 

This  accomplished,  the  indications  for  therapeutic  action  become  appar- 
ent, and  their  execution  is  more  likely  to  be  successful. 

The  nasal  speculum  of  Duplay,  or,  in  very  young  children,  the  oval 
otoscope  of  Gruber,  will  permit  the  proper  illumination  and  examination 
of  the  anterior  nares.  The  bloody  coagula  obstructing  the  view  should  be 
removed  by  injections  or  inspiratory  efforts,  after  which  the  superior  meatus 
should  be  mopped  with  absorbent  cotton :  failing  to  find  the  seat  of  liemor- 
rhage,  the  lower  meatuses  and  turbinated  tissues  should  be  cleansed  in  the 
order  and  manner  mentioned. 

This  examination  will  demonstrate  whether  an  erosion,  epithelial  des- 
quamation, ulcer,  varicose  dilatation,  angioma,  or  polypus  is  the  source  or 
cause  of  the  bleeding.  Kiesselbach  noted  the  above  causes  in  thirty-three 
out  of  his  thirty-eight  cases  of  rhinorrhagia. 

Epistaxis  in  Diphtheria. — Hemorrhage  is  a  frequent  grave  and  fatal 
complication  in  the  nasal  variety  of  this  disease,  Parker  Smith  having  lost 
twelve  out  of  thirty  children  whose  nostrils,  by  reason  of  tender  age,  it  was 
impossible  to  tampon.  The  bleeding  may  take  place  at  the  very  onset 
of  the  disease  or  occur  at  a  later  period,  and  is,  according  to  Trousseau,  a 
most  impoi-tant  symptom,  and  the  forerunner  of  the  development,  upon 
the  pituitarj'  mucosa,  of  the  characteristic  false  membrane.  Nosebleed  has 
long  been  regarded  as  a  phenomenon  of  great  gravity.  De  Heredia,  one 
of  the  authors  who  described  the  great  epidemics  of  malignant 
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which  prevailed  in  Spain  at  the  beginning  of  the  seventeenth  centuiy,  says, 
"Malignam  significationem  praebet  sanguis  stillans  e  naribus.  .  .  .  Peri- 
culosissimus  censetur  sanguinis  fluxus  ex  naribus  aut  ore."  These  hemor- 
rhages may  occur  repeatedly  during  the  day,  either  as  a  persistent  oozing  or 
as  a  copious  and  exhausting  flow. 

Statistics  show  a  fatality  of  seventy  per  cent,  in  epistaxis  of  the  initial 
period,  and  eighty  per  cent,  in  that  of  a  late  period,  in  diphtheria. 

Epistaxis  in  Pertussis. — Epistaxis  due  to  convulsive  cough  is  a  common 
concomitant  of  whooping-cough,  and,  if  profuse  or  oft-repeated,  contributes 
in  a  degree  to  the  asthenia  attending  this  disease.  The  bleeding  may  occur 
at  each  coughing-spell,  or  indeed  during  the  intervals,  which  is  a  more 
serious  complication.  The  blood  may  flow  backward  through  the  post- 
nasal orifices  into  the  throat,  be  swallowed,  and  discharged  per  rectum  in 
the  form  of  dark  masses,  or  it  may  be  vomited  during  a  paroxysm  of 
cough.  The  latter  occurrence  has  caused  grave  anxiety  in  the  parents,  by 
creating  the  suspicion  that  the  blood  was  coughed  up  from  the  lungs  or 
the  stomach  as  the  result  of  hemorrhage  of  those  organs. 

The  congestion  of  the  blood-vessels  of  the  head  resulting  from  the 
violent  paroxysms  of  cough  may  also  determine  a  rupture  of  the  vessels  of 
the  conjunctiva  in  addition  to  the  rhinorrhagia. 

Epistaxis  in  Respiratory  Diseases. — Nosebleed  occasionally  occurs  in  the 
course  of  pleuritis,  empyema,  pneumonia,  emphysema,  or  fibroid  induration 
of  the  lung.  Interference  with  the  pulmonary  circulation  may  result  in  an 
epistaxis.  In  nasal  hemorrhage  occurring  in  pneumonia  the  blood  may  be 
pale  or  serous,  the  flow  intermittent,  and  the  pulse  and  respiration  greatly 
accelerated. 

Epistaxis  in  Hepatic  Disease. — Clinical  observation  and  the  results  of 
treatment  prove  that  both  acute  and  chronic  disorders  of  the  liver  are  im- 
portant and  frequent  causes  of  obstinate  epistaxis.  Impeded  hepatic  circula- 
tion and  alteration  of  the  blood,  together  with  increased  vascular  tension,  may 
lead  to  the  rupture  of  those  intra-nasal  capillaries  weakened  by  local  disease. 

Colin*  regarded  secondary  cardiac  disease  as  responsible  for  the  nose- 
bleed accompanying  hepatic  aifections.  Harkin  ^  maintains  that  an  anaemia 
inducing  a  hemorrhagic  diathesis  results  from  changes  produced  in  the 
blood  by  hepatic  disease. 

Epistaxis  in  Splenic  Disease. — In  nearly  all  affections  of  the  spleen 
nasal  hemorrhage  is  a  common  symptom, — so  common  that  the  ancients 
were  wont,  as  are  many  of  the  laity  to-day,  to  regard  a  repeated  bleeding 
from  the  left  nostril  as  pathognomonic  of  splenic  disease.  The  causative 
relation  existing  between  epistaxis  and  disease  of  the  spleen,  whilst  usually 
marked,  may  in  rare  instances  be  a  matter  of  doubt. 

'  Colin  (d'Alfort),  Relations  entre  les  Affections  du  Foie  et  les  Epistaxis,  Bull.  Acad,  de 
Med.,  Paris,  1887,  2me  Ser.,  xvii.  502. 

'  Harkin  (A.),  On  the  Nature  and  Treatment  of  Epistaxis,  Med.  Press  and  Circular, 
London,  1887,  xliv.  215. 
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Hyperemia,  simple  hypertrophy,  and  lardaceous  degeneration  of  the 
spleen  give  rise  to  leuksemia  and  thus  occasion  epistaxis.  Moreover,  dis- 
eases of  the  spleen  are  habitually  associated  with  exhausting  maladies  which 
show  a  tendency  to  epistaxis. 

Epistaxis  in  Rheumatism. — As  the  result  of  arthritic  and  gouty  aifections 
epistaxis  is  by  no  means  unknown,  even  among  children.  Those  having  a 
deposit,  gravelly  in  character,  in  their  urine,  resembling  that  of  gout  and 
rheumatoid  pains,  may,  as  they  advance  in  age,  show  a  marked  disposition 
to  occasional  epistaxis,  which  does  not  appear  to  produce  asthenia. 

The  nosebleed  of  rheumatism,  which  occurs  usually  during  the  second 
stage  of  the  disease,  between  the  tenth  and  the  fifteenth  clay,  is  slight,  and 
may  coincide  with  a  marked  amelioration  of  the  general  symptoms.  From 
the  frequency  with  which  an  epistaxis  shortens  the  disease  or  diminishes  the 
sufferings  of  the  patient,  it  is  esteemed  a  welcome  phenomenon  in  rheuma- 
tism. 

Epistaxis,  in  rare  instances,  has  been  known  to  occur  as  a  critical  acci- 
dent, the  result  of  the  adynamic  state  of  the  patient,  or  as  a  precursor  of 
serious  cerebral  complications. 

Epistaxis  in  Tuberculosis. — Bouff6'  thus  defines  this  variety  of  nose- 
bleed :  "  All  hemorrhages  appearing  without  known  cause,  most  often 
spontaneously,  and  recurring  frequently  during  an  indefinite  period,  flowing 
drop  by  drop,  ceasing  spontaneously,  and  rarely  requiring  tamponiug."  He 
claims  to  have  observed  rhinorrhagia  in  seventy-five  per  cent,  of  his  obser- 
vations upon  tuberculous  patients,  as  a  premonitory,  concomitant,  or  termi- 
nal phenomenon. 

The  characteristics  of  premonitory  epistaxis  are  its  frequency,  duration, 
quantity,  and  time  of  occurrence.  These  hemorrhages  are  often  repeated 
during  mouths  and  years ;  they  may  last  five  to  ten  minutes,  flow  drop  by 
drop,  and  increase  after  the  seventh  year  of  life.  In  the  female,  the  estab- 
lishment of  menstruation  marks  their  starting-point. 

Rhinorrhagia  may  occur  as  a  concomitant  of  the  thoracic  lesions  of 
tuberculosis,  and  may  coincide  or  alternate  with  the  hemoptysis  so  common 
in  that  disease.  Terminal  epistaxis  in  the  tuberculous  has  been  variously 
attributed  to  pathological  changes  in  the  kidneys,  to  alterations  of  the  blood, 
and  to  lesions  of  the  pituitary  membrane.  That  a  well-defined  tendency  to 
ulceration  of  the  air-passages  exists  in  tuberculous  subjects  is  certain,  and 
the  pituitary  membrane  appears  to  be  especially  susceptible  to  it. 

Epistaxis  in  Eruptive  Fevers. — Rhinorrhagia  is  often  observed  iu  measles 
as  an  initial  symptom,  and  less  frequently  in  scarlatina  and  variola,  although 
in  the  latter  disease  it  is  justly  regarded,  particularly  when  it  occurs  con- 
jointly with  hemorrhages  from  other  mucous  membranes,  as  a  symptom  oi 
great  gravity.     These  hemorrhages  are  insignificant  in  measles,  and  gam 

'  Bouffe  (M.  F.),  Eecherches  sur  I'Epistaxis  chez  les  Tuberculeux,  4to,  Paris,  1877, 
No.  383. 


EPISTAXIS.  353 

prognostic  import  only  when  the  child  is  profoundly  auaemic  or  is  covered 
with  petechise,  as  in  the  hemorrhagic  type  of  rubeola.  Rhinorrhagia,  as 
has  already  been  said,  may  be  symptomatic  of  suppressed  exanthemata. 

Ill  facial  erysipelas  the  occurrence  of  rhinorrhagia  usually  indicates  an 
extension  of  the  disease  to  the  nasal  passages. 

Epidaxis  in  Typhoid  Fever. — Hippocrates,  Galen,  Sydenham,  Willis, 
Hoffmann,  Vogel,  Pinel,  Gilchrist,  Van  Swieten,  and  numerous  other 
writers  mention  rhinorrhagia  as  occurring  in  grave  fevers  having  all  the 
symptoms  of  the  typhoid  of  our  day.  The  frequency  and  the  character  of 
the  bleeding  in  enteric  fever  are  greatly  modified  by  the  occurrence  of  that 
disease  in  epidemics,  and  by  climate,  temperament,  and  age.  Rilliet  and 
Bartliez'  noticed  epistaxis  in  one  out  of  five  of  their  typhoid  cases,  and 
usually  about  the  sixth  day.  Griesinger  considers  that  epistaxis  is  most 
frequent  and  more  abundant  in  the  j'ounger  subjects  of  this  fever.  It  has 
always  been  regarded  as  a  diagnostic  sign  in  typhoid  fever. 

Periodical  Epistaxis. — Nosebleed  sometimes  assumes  a  periodical  or 
intermittent  character :  in  such  cases  it  is  generally  associated  with  a  well- 
defined  malarial  condition.  There  are,  however,  certain  others  in  which 
the  hemorrhage  becomes,  so  to  speak,  habitual,  and  this  without  the 
coincidence  of  impaludism. 

Vicarious  Epistaxis. — Menstruation  may  be  partially  or  entirely  sup- 
planted by  a  hemorrhage  from  the  nasal  mucous  membrane,  constituting 
what  is  generally  denominated  a  vicarious  epistaxis.  The  possibility  of 
such  bleeding  is  universally  admitted  by  the  profession,  examples  being 
commonly  observed  by  the  gynaecologist  and  the  laryngologist.  Vascular 
tension  is  greatly  increased  during  and  prior  to  each  menstrual  period, 
which  may  result  in  irruption  of  blood  from  some  organ  remote  from  the 
uterus;  the  nasal  passage  may  in  this  manner  be  the  seat  of  capillary 
rupture  and  consequent  hemorrhage.  It  would  appear  that,  in  addition  to 
amenorrhoea,  there  must  be  a  simultaneous  disturbance  of  the  vaso-motor 
nerves  or  vessels  in  the  particular  organ  from  which  the  blood  escapes,  to 
produce  vicarious  hemorrhage. 

Epjistaxis  in  Masturbation. — The  intimate  relation  or  sympathy  existing 
between  the  nose  and  the  sexual  organs  was  described  in  ancient  medicine,  and 
serves  with  the  observations  of  to-day  to  explain  a  variety  of  rhinorrhagia 
liitherto  ignored  or  overlooked.  That  rhinorrhagia  is  most  frequent  about 
the  age  of  puberty  and  in  children  given  to  self-abuse  seems  well  established. 
The  sexual  disturbance  peculiar  to  this  period  in  some  children  is  followed 
by  onanism,  which  in  turn  causes  irritation  of  the  genitalia,  reflex  tur- 
gescence  of  the  cavernous  tissues  of  the  turbinated  Ijodies,  and  possibly  a 
consequent  epistaxis.  It  is  known  that  occasionally  a  slight  stimulation  of 
the  nasal  mucous  membrane,  of  the  skin  or  the  eye,  and  even  mental  emotion, 
may,  by  reflex  action,  produce  engorgement  of  the  cavernous  tissues.     If 

'  Barthez  and  Killiet,  Maladies  des  Enfants,  vols.  i.  and  li.,  8vo,  Paris,  1861. 
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the  blood-pressure  accompanying  these  engorgements  exceeds  the  strength 
of  the  distended  capillaries,  their  rupture,  with  that  of  their  epithelial  cover- 
ing, results  in  epistaxis. 

The  coexistence  of  onanism  and  epistaxis  has  been  described  by  Germain 
See  and  Eendu,^  but  to  Joel  we  are  indebted  for  the  most  exhaustive  and 
conclusive  article  upon  the  subject. 

Epistaxis  following  Surgical  Procedures. — The  operations  which  the  rbi- 
nologist  is  called  upon  to  perform  in  the  nasal  fossae  of  children,  such  as 
the  extirpation  of  benign  growths,  the  removal  of  exostoses,  the  correction 
of  deformities  due  to  deflected  nasal  septa,  etc.,  are  generally  unattended  bv 
serious  hemorrhage.  The  employment  of  haemostatics  upon  slight  pretext 
after  intra-nasal  operations  may  delaj-  the  reparative  processes  ;  and  the  same 
may  be  said  of  tamponing.  Although  cocaine  hydrochlorate  is  conceded  to 
be  of  inestimable  value  in  nasal  surgery  by  greatly  facilitating  all  operative 
measures,  it  is  the  firm  belief  of  the  M'riter  that  its  use  occasionally  invites 
a  secondary  hemorrhage  which  is  difficult  to  control. 

Prognosis. — The  gravity  of  a  prognosis  in  epistaxis  depends  wholly 
upon  the  particular  condition  of  which  it  is  the  symptom  or  complication, 
and  all  therapeutic  intervention  should  be  governed  by  the  etiological  factore 
of  the  case.  The  age  and  strength  of  the  child,  and  the  amount,  frequency, 
and  cause  of  the  bleeding,  should  be  considered  in  reaching  a  prognosis. 

Rochoux  says,  "  The  numberless  and  varied  causes  to  which  epistaxis 
is  attributable  render  this  accident  always  identical  in  its  apparent  phe- 
nomena,— an  aifection  cpiite  different  in  its  essential  nature,  and  one 
demanding  a  varied  treatment." 

The  prognosis  in  traumatic  epistaxis  is  generally  favorable,  as  the  hem- 
orrhage is  slight  and  ceases  spontaneously.  Barthez,  Rilliet,  and  Valleix, 
who  have  examined  a  great  number  of  recorded  cases  of  epistaxis  in  chil- 
dren, have  failed  to  find  a  single  one  of  primaiy  epistaxis  that  has  proved 
fatal. 

The  occasional  and  moderate  discharge  of  blood  from  the  nostrils,  in 
health  or  in  certain  acute  and  chronic  diseases,  may  be  salutary :  instances 
are  recorded  where  meddlesome  interference  has  resulted  in  serious  conse- 
quences to  patients  (cases  of  Van  Swieten,  Hoffmann,^  Portal,  J.  Frank,' 
Cazalis,  and  Watson).  So  firmly  did  the  older  writers  believe  in  the  bene- 
ficial results  of  natural  depletion  from  the  nasal  membrane,  in  renal,  cerebral, 
and  hepatic  disease  and  in  certain  eruptive  fevers,  that  even  the  enlightened 
Hoffmann  recommended  and  practised  the  production  of  artificial  epistaxis. 

Whilst  in  elderly  persons  epistaxis  may  indicate  a  tendency  to  apoplexy, 
obstruction  of  the  cardiac  or  pulmonary  circulation,  or  organic  disease  of 
the  liver  or  numerous  pathological  disturbances  of  the  internal  organs,  it  is 
in  children  almost  universally  associated  Avith  a  sanguine  temperament,  and 

'  Kendu,  De  I'Epistaxis  chez  les  Enfants,  Semaine  Med.,  Paris,  1884,  Nos.  24-26. 
2  Hoffmann  (F.),  Med.  Rationalis  System.,  Opera  Omnia  [etc.],  Geneva;,  1740,  200. 
»  Frank  (.J.  P.),  De  Curandis  Hominum  Morbis,  Mannheimii,  1807,  lib.  i.  pa'-s  2,  l-'4 
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is,  therefore,  of  slight  importance,  calling  for  no  interference.  In  plethoric 
subjects  epistaxis  may  constitute  a  salutary  form  of  local  depletion,  con- 
tributing to  the  relief  of  cerebral  congestion,  but  if  permitted  to  recur  fre- 
quently and  copiously  the  child  may  become  weakened  and  ansemic.  Cases 
of  exhausting  and  fatal  epistaxis  do  occasionally  occur,  cither  from  neglect,  or 
from  persistency  of  the  hemorrhage  :  so  that  the  possibility  of  such  an  acci- 
dent should  be  borne  in  mind.  Rilliet '  saw  a  fatal  case  (secondary)  of  epi- 
staxis in  a  child  of  four  years.  S.  D.  Gross  has  seen  five  fatal  cases  of  all  ages, 
due  to  imperfect  tamponing  or  to  delay  in  operating  until  the  patient  was 
exhausted  by  bleeding.  A  fatal  case  of  epistaxis  is  reported  by  Crafb.^  A 
girl  who  had  never  menstruated,  but  in  whom  the  menstrual  molimina  were 
accompanied  by  copious  nasal  hemorrhage  at  intervals  of  six  weeks,  finally 
died  from  the  resulting  exhaustion. 

As  the  rhinorrhagic  child  advances  in  age,  a  hemorrhoidal  flow,  hsemop- 
tysis,  or  cerebral  or  other  troubles,  may  replace  nasal  hemorrhage. 

Sir  Thomas  Watson  tersely  presents  the  prognosis  in  epistaxis  when  he 
says,  "  Sometimes  it  is  a  remedy,  sometimes  a  warning,  sometimes  I'eally  in 
itself  a  disease." 

Pathological  Anatomy. — The  nasal  mucous  memlirane  is  intensely 
congested,  swollen,  and  of  a  bright  red  or  purple  hue,  and  may  be  studded 
here  and  there  with  ecchymotic  areas.  The  extravasation  of  blood  into  the 
submucous  and  spongy  tissues,  and  their  consequent  distention,  result  in 
partial  or  complete  occlusion  of  one  or  both  nostrils,  which  is  I'elieved  by 
the  subsequent  hemorrhage.  Usually  one  or  more  ruptured  vessels  are 
visible,  constituting  the  bleeding  points,  which  a  rhinoscopie  examination 
often  reveals  during  life.  These  bleeding  points  were  known  to  Valsalva 
and  Frank,  and  have  been  more  fully  described  by  Michel,'  Little,*  Lef- 
ferts,'  and  Baumgarten  ;  ^  the  latter  furnishes  some  valuable  data  as  to  their 
most  frequent  position.  They  are  limited  to  the  lower  or  respiratory  area 
of  the  nasal  passages,  and  almost  universally  to  the  anterior  portion  of  the 
septum.  Among  one  hundred  and  thirty-six  recorded  cases  of  nosebleed 
in  which  the  bleeding  point  \vas  visible,  one  hundred  and  twenty-six  were 
from  the  septum,  eight  from  the  inferior  turbinated  bone,  and  two  from  the 
floor  of  the  nose. 

An  examination  of  the  delicate  pituitary  membrane  in  childhood  in  a 
state  of  health  shows  it  to  be  formed  of  a  weak  and  very  lax  stroma,  over 
which  is  a  frail  and  delicate  cylindrical  ciliated  epithelium,  which  affords 
feeble  support  to  the  walls  of  the  innumerable  vessels  everywhere  present. 

'  Loc.  cit. 

2  Craft  (M.  S.),  Fatal  Epistaxis,  Trans.  Miss.  Med.  Assoc,  1881,  xiv.  104. 

'  Michel  (K.),  Die  Krankheiten  der  Nasenhohle,  8vo,  Berlin,  1870. 

■"  Little  (.James  L.),  A  Hitherto  Undescribed  Lesion  as  a  Cause  of  Epistaxis,  with  Four 
Cases,  Hospital  Gazette,  New  York,  1879,  vi.  5. 

'  Leiferts  (George  M.),  A  Practical  Point  concerning  Epistaxis,  Medical  News,  Phila- 
delphia, 1882,  xl.  100. 

^  Baumgarten  (E.),  Die  Epistaxis,  Wien,  1886,  p.  47. 
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The  blood-supply  of  the  inferior  and  olfactory  regions  is  derived  from  the 
internal  maxillary  artery,  and  includes  the  spheno-palatine,  branches  of  the 
infra-orbital,  superior  alveolar,  palatine,  and  pterygo-palatine,  as  well  as 
some  branches  of  the  supraorbital  and  some  ethmoidal  veins  which  are  dis- 
tributed mainly  over  the  olfactive  area.  The  artery  of  the  dorsum  and 
those  of  the  al*  of  the  nose,  the  latter  of  which  freely  anastomose  with  the 
artery  of  the  septum,  complete  the  list  of  vessels  from  which  the  bountiful 
blood-supply  of  the  nasal  passages  is  derived.  The  intercommunication  of 
the  veins  of  the  nose  and  the  sinuses  of  the  dura  mater  is  well  known. 

Symptoms. — The  onset  or  manner  of  appearance  of  epistaxis  is  ex- 
tremely varied.  There  are  often  well-defined  prodromes,  but  occasionally 
all  premonition  is  wanting,  the  hemori'hage  occurring  suddenly.  The  pre- 
monitory symptoms,  "molimina  hsemorrhina,"  are  frontal  headache  or 
pressure,  flushing  and  congestion  of  the  cheeks  and  face,  itching  of  the  nose, 
giddiness,  vertigo,  tinnitus  aurium,  and  burning  and  hyperemia  of  the  ocular 
and  palpebral  conjunctiva,  to  which  may  be  added  pain  in  the  temples  and 
pulsations  of  the  temporal  or  carotid  arteries.  The  bleeding  is,  however, 
in  the  majority  of  children  simply  preceded  by  a  sensation  of  dizziness, 
pressure  in  the  head,  or  dryness,  heat,  tickling,  and  obstruction  of  the 
nostrils,  and  it  not  infrequently  begins  while  the  child  is  at  play.  To  these 
symptoms  may  be  added  a  desire  to  pick  or  blow  the  nose,  the  staining  of 
the  handkerchief  in  the  latter  act  being  often  the  first  indication  of  the 
hemorrhage. 

The  blood  may  flow  from  one  or  both  nostrils :  from  one  when  the 
bleeding  point  is  in  that  naris,  the  hemorrhage  moderate,  and  there  is  no 
perforation  of  the  septum ;  from  both  nostrils  when  a  copious  bleeding 
from  any  source,  filling  the  naso-pharynx,  enters  both  posterior  nasal  open- 
ings, escaping  anteriorly.  Epistaxis,  in  children  having  a  unilateral  ante- 
rior nasal  stenosis,  takes  place  from  the  unobstructed  nostril  or  naso-pharyn- 
geal  opening.  Occasionally  it  is  found  that  the  blood  has  forced  its  way 
backward  around  the  septum  and  escapes  from  the  opposite  nostril;  and 
this  may  occur  even  in  nares  of  normal  dimensions. 

In  rare  cases  a  considerable  amount  of  blood  may  be  discharged  poste- 
riorly through  the  naso-pharyngeal  opening  and  swallowed.  In  very  young 
children  this  hemorrhage  may  result  in  exhaustion  before  the  discovery  is 
made. 

Duration. — Bleeding  of  the  nasal  raucous  membrane  generally  ceases  in 
from  ten  to  twenty  minutes,  but  in  exceptional  cases  is  protracted  for  hours 
or  even  for  days. 

Quantity. — The  blood  usually  flows  in  drops  from  one  nostril,  "  stilli- 
cidium  sanguinis,"  or  in  a  continuous  stream,  "  rhinorrhagia."  It  should 
be  borne  in  mind  that  there  is  frequently  an  exaggeration,  as  regards  the 
amount  of  blood  lost,  on  the  part  of  the  parents  or  attendants,  who,  in 
estimating  the  quantity,  frequently  overlook  the  fact  that  the  child  may 
have  bled  into  a  vessel  previously  containing  water. 
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Color,  Charader. — In  healthy  children  free  from  organic  disease  the 
hemorrhage  is  always  arterial,  which  may  be  recognized  by  its  bright-red 
color.  The  color  of  the  venous  hemorrhage,  however,  which  occurs  mainly 
in  those  suffering  from  mechanical  impediment  to  the  circulation  towards 
the  heart,  is  darker. 

Cessation. — Nosebleed  is  rapidly  checked  by  coagulation  in  most  cases, 
but  if  the  density  of  the  blood  is  diminished  the  coagulation  may  take 
place  slowly,  and  a  dangerous  hemori-hage,  attended  by  prostration,  faint- 
ness,  delirium,  and  cardiac  weakness,  may  result  in  consequence. 

Treatment. — From  what  has  been  stated  in  the  preceding  sections,  it 
will  be  readily  concluded  that  there  is  greatly  more  responsibility  in 
deciding  when  to  interfere  in  many  eases  of  rhinorrhagia  than  in  the 
selection  of  any  special  method  of  treatment. 

In  the  vast  majority  of  uncomplicated  cases  in  children,  spontaneous 
hsemostasis  takes  place,  and,  even  when  the  bleeding  is  profuse  or  long 
continued,  mild  measures  will  often  suffice  to  check  or  keep  it  within  the 
limits  of  safety.  It  is  the  writer's  conviction,  founded  on  experience,  that 
great  injury  has  resulted  from  the  adoption  of  hasty  and  heroic  treatment 
in  certain  cases  of  epistaxis,  and  he  ventures  to  suggest  the  sero  sed  serio 
regime  in  appropriate  patients. 

The  treatment  consists  of  rest,  and  of  local,  constitutional,  and  surgical 
measures. 

Rest. — Complete  rest  of  the  body  is  of  the  first  importance,  and  the 
child  should  be  placed  in  a  sitting  posture,  with  the  head  inclined  slightly 
forward  as  if  writing,  and  not  fixed  so  as  to  compress  the  jugular  veins. 
This  position  of  the  head  places  the  floor  of  the  nostrils  in  a  horizontal 
plane,  and  prevents  the  flow  of  blood  into  the  pharynx.  The  mind  of  the 
patient  should  be  quieted,  and  all  fears  or  excitement  abated.  The  patient 
should  breathe  th  rough  the  mouth ;  the  alae  nasi  should  be  compressed,  and 
all  attempts  at  expelling  clots  prohibited. 

Local  and  Constitutional  Measures. — A  compress  saturated  with  cold  or 
iced  water  may  be  applied  to  the  forehead  of  the  child,  to  tlie  dorsum  of  the 
nose,  or  to  the  nape  of  the  neck.  The  aj^plication  of  cold  or  warm  bodies 
to  the  cervical  region,  the  classic  key,  and  the  hot-water  bag  of  Chapman 
are  useful.  Voillemier  employs  a  cloth  moistened  with  ether  to  produce 
refrigeration  over  the  dorsum  of  the  nose,  whilst  others  make  use  of  cold 
applications  to  the  scrotum.  The  application  of  a  strong  mustard  plaster 
to  the  epigastrium  or  upon  the  calves  of  the  leg  will  sometimes  be  found  to 
arrest  the  hemorrhage  in  children. 

Snuffiug  ice-water  into  the  nose,  or  holding  small  pieces  of  ice  about  the 
size  of  a  pea  in  the  nostril  by  means  of  a  tampon,  occasionally  suffices  to 
check  a  mild  epistaxis.  The  hemorrhage  will  often  be  promptly  arrested 
by  introducing  into  the  nose  a  strong  solution  of  tannic  acid  (3ii  to  3iv),  or 
by  applying  the  powder  by  means  of  an  insufflator.  Among  the  other 
vegetable  astringents  may  be  mentioned  kino  and  catechu,  as  valuable 
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agents  in  arresting  epistaxis.  Fabricius  also  made  use  of  a  styptic  powder 
of  his  own  to  arrest  nosebleed.  Ellis  recommends  a  decoctiou  of  matico. 
Ergot  applied  locally  is  said  to  have  checked  a  profuse  epistaxis ;  but,  as  it 
is  a  painful  application,  a  solution  of  ergotin  applied  by  means  of  small 
pieces  of  charpie  is  to  be  preferred,  as  it  produces  no  pain.  A  solution  of 
cocaine  (two  to  five  per  cent.)  either  sprayed  into  the  nose  or  applied  by 
means  of  small  pledgets  of  cotton  introduced  gently  into  the  nostril  will 
frequently  check  an  obstinate  hemorrhage,  but,  as  already  stated,  its  use 
will  sometimes  give  rise  to  a  secondary  hemorrhage  from  the  diseased  area, 
■which  may  be  controlled  only  with  difficulty.  Still,  it  may  be  tried  iu 
severe  cases,  bearing  this  fact  in  mind.  When  these  milder  measures  fail, 
the  nasal  cavity  should  be  treated  with  iodoform,  and  then  thorougiily 
plugged  with  strips  of  gauze  saturated  with  tannic  acid,  as  recommended 
by  lugals.  These  eiforts  will  nearly  always  be  successful,  and  therefore 
jjluggiug  the  posterior  nares,  which  is  sometimes  a  dangerous  procedure,  as 
well  as  a  difficult  one,  particularly  iu  children,  should  be  resorted  to  only  as 
a  last  and  extreme  measure. 

A  solution  of  the  perchloi'ide  of  iron  is  one  of  the  most  valuable  styptics 
at  our  command  for  the  treatment  of  this  affection.  The  nose  should  first 
be  thoroughly  cleansed  of  blood  by  the  injection  of  water,  after  which  a 
solution  of  the  perchloride  of  iron  (5ii  to  Sii)  should  be  sprayed  into  the 
nose.  Vogel  recommends  a  tampon  of  charpie  dipped  into  a  solution  of 
the  same  substance.  Next  in  importance  is  the  liquor  ferri  subsulphatis, 
applied  either  in  the  form  of  a  weak  spray  or  by  means  of  a  tampon  satu- 
rated with  the  solution.  Other  astringents  in  solution,  such  as  the  acetate 
of  lead,  alum,  taimic  acid,  and  gallic  acid,  may  also  be  tried  with  advantage. 

According  to  Ringer,  small  doses  of  the  tincture  of  aconite  frequently 
administered  \vill  often  arrest  nosebleed  in  children.  Turpentine  adminis- 
tered in  the  same  manner  is  also  recommended ;  but  the  effect  should  be 
carefully  watched.  The  same  may  be  said  of  ergot,  which  in  the  hands  of 
some  observers  has  proved  beneficial.  The  hypodermic  injection  of  ergotin 
has  been  recommended,  but  it  is  liable  to  be  followed  by  abscesses. 

The  internal  administration  of  the  tincture  of  the  chloride  of  iron  and 
of  the  tincture  or  extract  of  belladonna  and  bromide  of  potassium  is  highly 
extolled  by  some  writers. 

In  the  so-called  periodic,  habitual,  or  intermittent  rhinorrhagias,  where 
malarial  influeuce  is  suspected,  autiperiodics,  such  as  quinine  and  arsenic, 
should  be  administered.  Quinine  will  also  be  found  to  have  a  happy  effect, 
in  moderate  doses,  in  many  cases  in  which  no  history  of  impaludism  can 
be  detected. 

Surgical  Pleasures. — Galen  recommended  compression  of  the  nostrils  lu 
mild  cases  of  nosebleed,  and  their  plugging  by  means  of  a  sponge  in  obsti- 
nate cases.  The  time-honored  expedient  of  making  firm  pressure  upon  the 
nostril,  or  upon  the  septum,  by  compressing  the  bleeding  nostril  with  tiie 
finger,  simultaneously  elevating  the  arm  of  the  affected  side  above  the 
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h'ead,  will  be  found  a  readily  applicable  and  sometimes  a  most  effectual 
measure.  Deligation  of  the  upper  and  lower  extremities  should  be  resorted 
to  in  obstinate  cases.  It  is  not  an  easy  matter  to  discover  the  bleeding  spot, 
but  when  it  can  be  done  the  galvano-cautery  can  be  effectively  employed  to 
check  the  hemorrhage.  Owen  claims  never  to  have  met  with  a  case  of 
epistaxis  among  children  severe  enough  to  require  plugging  of  the  anterior 
and  posterior  nares :  it  should,  however,  be  resorted  to  when  all  other 
measures  fail,  and  especially  in  cases  in  which  a  hemorrhagic  diathesis  is 
suspected  or  known  to  exist. 


FOREIGN  BODIES  IN  THE  NOSE. 

By  D.  BEYSON   DELAY  AN,  M.D. 


Definition. — Foreign  substances  lodged  in  the  nose,  generally  by  access 
through  the  nostrils,  but  rarely  penetrating  the  integuments  from  without 
or  passing  upward  from  the  pharynx. 

History. — The  literature  of  foreign  bodies  in  the  nose  consisted  almost 
entirely  of  scattered  cases  until  systematically  treated  of  by  Sir  Morell  Mac- 
kenzie in  his  work  on  diseases  of  the  nose.  While  several  instances  are 
recorded  where  such  objects  as  a  fragment  of  shell,  a  musket-bullet,  or  the 
breech-pin  of  a  gun  have  been  forced  into  the  nasal  cavity  from  without, 
and  have  remained  there  undiscovered  for  a  number  of  months  or  even 
years,  these  accidents  have  always  happened  in  the  case  of  adults,  and  do 
not  come,  therefore,  within  the  scope  of  this  article. 

Etiology. — In  dealing  with  this  siibject  it  is  necessary  to  have  a  clear 
understanding  of  the  topography  of  the  nasal  chambers,  and  of  the  nature 
of  the  sofl  tissues  with  which  they  are  lined.  The  nasal  fossa;  are  essentially 
canals,  wider  at  the  bottom  than  at  the  top,  and  most  spacious  through 
those  parts  known  as  the  inferior  meatus  and  the  middle  meatus.  Com- 
muuicating  with  them  are  several  sinuses,  the  most  accessible  of  which  are 
the  frontal  sinus  and  the  antrum  of  Highmore. 

Foreign  bodies  are  likely  to  be  found  in  that  part  of  the  nasal  canal 
possessing  the  greatest  diameter.  Hence  the  inferior  meatus  is  their  most 
common  place  of  lodgement.  Again,  any  object  sufificiently  small,  and 
capable  of  locomotion,  such  as  an  insect,  may  find  its  way  into  one  of  the 
adjacent  sinuses. 

The  mucous  membrane  which  lines  the  nose  is  particularly  delicate  in 
its  construction  and  acute  in  its  sensibility.  It  is  also  highly  vascular  and 
capable  of  an  extraordinary  degree  of  distention.  A  foreign  body  may, 
therefore,  give  rise  to  great  irritation,  as  may  also  the  attempts  of  the 
surgeon  at  its  extraction. 

The  variety  of  foreign  bodies  which  have  been  found  in  the  nose  is 
very  great,  the  list  comprising  (1)  extraneous  substances  of  almost  every 
kind  which  are  of  a  size  to  be  introduced  into  the  nostrils,  either  by 
accident  or  by  design ;  (2)  sequestra  of  diseased  bone  which  may  have 
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come  away  in  the  course  of  necrotic  destruction  of  parts  of  the  bony 
framework  of  the  nose ;  and  (3)  parasites. 

The  clinical  histoiy  of  the  case  most  commonly  seen  in  practice  is  as 
follows.  A  child  about  two  years  of  age,  old  enough  to  creep,  but  not 
yet  intelligent,  thrusts  some  small,  rounded  object,  such  as  a  bean  or  a  shoe- 
button,  which  it  has  found  in  playing  upon  the  floor,  into  its  nostril,  and 
thence  into  its  nasal  cavity.  If  the  child  be  not  caught  in  the  act,  the 
body  is  likely  to  escape  detection,  and,  the  patient  being  too  young  to 
recognize  the  gravity  of  the  situation  or  even  to  describe  what  it  has  done, 
the  occurrence  is  soon  forgotten  by  it  and  thus  passes  unnoticed.  Soon 
symptoms  of  chronic  inflammation  are  established,  and  the  child  is  thought 
to  have  catarrh,  thus  continuing  until  finally  the  actual  cause  of  the  trouble 
is  recognized  and  relieved.  Not  infrequently,  however,  the  presence  of  a 
foreign  body  exists  unsuspected  for  years,  and  the  child  is  passed  from  one 
physician  to  another,  only  to  be  treated  indefinitely  for  simple  catarrh. 
The  writer  has  seen  cases  in  which  a  foreign  body  impacted  in  the  nose  had 
been  carried  for  nine,  eleven,  and  in  one  instance  for  fourteen  years,  although 
in  every  instance  the  patient  had  been  repeatedly  under  medical  treatment. 

In  a  case  in  which  the  presence  of  a  foreign  body  has  not  been  recog- 
nized, the  first  symptom  which  should  call  attention  to  it  is  the  existence  of 
a  persistent  so-called  catarrhal  inflammation,  confined  to  one  side  of  the 
nose.  This  is  apt  to  be  attended  with  a  more  or  less  profuse  and  fetid  dis- 
charge, and,  while  never  entirely  ceasing,  is  greatly  aggravated  by  the 
presence  of  any  of  the  acute  conditions  which  are  usually  attended  with 
coryza.  Occlusion  of  the  nares  of  the  affected  side  may  not  be  absolute, 
although  there  is  generally  a  decided  imi^airment  of  the  normal  breathing- 
space. 

Upon  examination  by  means  of  anterior  rhinoscopy,  the  unaffected  side 
will  appear  normal  and  pervious.  In  the  opposite  side,  however,  will  be 
revealed  a  condition  varying  with  the  duration  of  the  case  and  the  severity 
of  the  reaction  caused  by  the  irritation  arising  from  the  presence  of  the 
offending  substance. 

In  cases  of  recent  occurrence  the  mucous  membrane  will  usually  appear 
congested  and  swollen,  to  such  an  extent  sometimes  as  to  conceal  the  foi-eign 
body.  In  a  majority  of  instances,  however,  the  latter  may  be  seen,  lodged 
in  the  inferior  meatus  just  posterior  to  the  vestibule  of  the  nose.  Where 
the  foreign  body  has  been  in  this  position  for  a  considerable  length  of  time, 
where  its  surface  is  uneven  and  it  has  exerted  pressure  upon  tiie  adjacent 
mucous  membrane,  the  latter  will  be  found  more  or  less  eroded,  and,  in 
cases  of  long  standing  accompanied  w^ith  excessive  local  irritation,  profuse 
granulations  may  exist  which  so  occlude  the  affected  region  and  surround 
the  foreign  body  as  completely  to  hide  it  from  view.  It  is  in  such  cases  as 
these  that  mistakes  in  diagnosis  are  most  often  made,  the  patient  being  told 
either  that  the  affection  is  "  cancerous,"  or  that  he  is  suffering  from  syphi- 
litic necrosis,  or  from  lupus, — suspicions  which  possibly  may  seem  to  be 
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confirmed  by  slight  appearances  of  swelling  and  redness  on  the  outside  of 
the  nose. 

Against  any  such  error  there  is  one  infallible  method  of  examination,— 
that,  namely,  by  means  of  a  simple  probe,  which,  passed  into  the  nasal 
cavity  and  caused  to  impinge  upon  the  supposed  foreign  body,  will  usually 
demonstrate  in  an  instant  to  the  sensation  of  toucli  the  fact  that  the  latter 
is  of  abnormal  consistency.  In  rare  instances,  however,  the  foreign  body 
has  become  so  covered  with  inspissated  organic  matter  and  viscid  muco-pus 
that  the  sensation  imparted  to  the  probe  is  that  of  a  soft  tissue.  lu  these 
cases  it  will  generally  be  possible  by  slight  pressure  to  vary  the  position  of 
the  body  sufficiently  to  prove  that  it  is  an  unattached  mass.  Posterior  rhi- 
noscoj)y,  while  of  occasional  service,  is  of  far  less  value  as  a  means  of  diag- 
nosis in  these  cases  than  the  above  simple  means.  It  should  always  be  used, 
however,  when  practicable,  as  an  adjunct  to  the  anterior  method  of  exami- 
nation. 

In  all  cases  where,  after  the  above  manipulation,  the  presence  of  a 
foreign  body  has  been  proved  or  is  still  suspected,  the  region  anterior  to  it 
should  be  thoroughly  cleansed  by  spraying  or  douching  it  with  a  tepid  mild 
alkaline  solution,  used  until  all  crusts  have  been  removed  and  a  clear  view 
is  obtainable.  Following  this  the  application  of  a  solution  of  cocaine  to 
the  mucous  lining  of  the  nose  in  the  vicinity  of  and  anteiior  to  the  for- 
eign body  will  generally  be  found  of  the  greatest  assistance  in  the  further 
treatment  of  the  case,  for  not  only  can  the  nature  and  position  of  the  sub- 
stance be  studied  with  greater  accuracy,  but  its  removal  will  also  thus  be 
greatly  facilitated. 

Treatment. — In  the  treatment  of  these  cases  it  must  be  remembered 
that  the  operator  is  dealing  with  a  membrane  (1)  highly  sensitive  and 
often  in  a  condition  of  hyperesthesia,  (2)  distinctly  erectile  in  its  nature, 
and  (3)  of  unusual  vascularity.  In  all  cases,  therefore,  the  greatest  care 
should  be  exercised  in  handling  the  parts,  lest  undue  pain  be  excited. 
Again,  the  turgescence  of  the  tissues  adjacent  to  the  foreign  body  renders 
its  extraction  all  the  more  difficult  by  reason  of  the  mechanical  obstruction 
which  it  offers,  while  with  the  slightest  irritation  bleeding  is  apt  to  be 
provoked. 

Should  cocaine  not  be  used,  and  two  or  three  carefully-directed  efforts 
fail  to  dislodge  the  foreign  body,  it  is  best  to  place  the  child  under  the  influ- 
ence of  chloroform,  under  which  the  operation  can  be  successfully  continued. 
With  the  use  of  cocaine  matters  are  often  much  simplified.  In  simple  cases 
a  gentle  stream  of  tepid  alkaline  water,  carried  in  through  the  unaffected 
nostril  and  allowed  to  flow  out  through  the  occluded  one,  will  frequently 
succeed  in  extruding  the  foreign  body.  A  sternutatory  has  sometimes  proved 
effective.  Generally  the  use  of  some  instrument  will  be  necessary,  the  choice 
of  which  must  depend  to  some  extent  upon  the  nature  of  the  foreign  body. 
A  small  probe  with  the  end  bent  in  the  shape  of  a  hook,  or  a  properly- 
shaped  forceps,  will  be  found  to  answer  the  pui-pose  in  most  cases.     I' 
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the  object  be  lodged  far  backward,  care  must  be  taken  in  removing  it 
not  to  push  it  into  the  pharynx  and  thus  possibly  allow  it  to  fall  into  the 
larynx. 

Dr.  Sajous,  of  Philadelphia,  suggests  the  following  ingenious  device. 
In  cases  where  it  is  difficult  to  grasp  the  object,  pass  a  loop  of  fine  wire 
through  the  nostril  and  beloiv  the  body  into  the  pharynx ;  then  pass  another 
similar  wire  above  the  object.  Draw  both  loops  forward  to  the  mouth,  and 
attach  to  each  a  piece  of  tape.  Draw  the  tape  from  behind  forward  until 
the  object  is  included  by  it,  when  the  latter  may  be  drawn  from  the  nostril 
as  by  a  similar  device  a  cork  is  drawn  from  a  bottle. 

After  the  removal  of  the  foreign  body  its  site  is  usually  marked  by  an 
apparently  severe  condition  of  ulceration  of  the  mucous  membrane.  This 
appearance  is  in  most  cases  deceptive.  The  nostril  should  be  washed  several 
times  a  day  with  a  weak  disinfectant,  preferably  a  solution  of  the  perman- 
gaDate  of  potassium.  In  four  or  five  days  the  membrane  will  have  healed 
so  completely  that  often  no  ti'ace  of  trouble  can  be  seen ;  the  discharge  ceases 
entirely,  and  cure  is  complete. 

Foreign  bodies  or  inspissated  mucus  sometimes  become  the  nuclei  of  the 
so-called  rhinoliths,  or  nasal  calculi,  concretions  formed  by  an  accumulation 
of  the  earthy  salts  of  the  nasal  secretions.  Their  presence  has  not  inft-e- 
quently  given  rise  to  so  much  irritation  that  the  appearances  presented  have 
been  mistaken  for  cancer.  The  history  of  the  case,  together  with  a  careful 
examination  with  speculum  and  probe,  will  easily  establish  the  diagnosis. 
If  the  concretion  be  too  large  to  be  easily  removed,  it  should  first  be  crushed 
by  a  lithotrite  of  proper  size.  Sequestra  of  bone,  particularly  in  tertiary 
syphilis,  sometimes  remain  in  the  nasal  cavity  after  their  separation,  thus 
acting  as  foreign  bodies.  They  must  be  thoroughly  removed,  not  only  as  a 
preliminary  measure  to  further  local  treatment,  but  also  because,  like  any 
other  loose  object,  they  may  fall  into  the  larynx,  with  disasti'ous  results.  A 
case  is  recorded  in  which  a  large  section  of  the  vomer  escaped  during  sleep 
and  was  drawn  into  the  trachea. 

In  tropical  countries,  seldom  elsewhere,  various  kinds  of  flies,  of  the 
order  muscMee,  may  enter  the  nasal  cavity,  preferably  of  a  patient  suffering 
from  catarrh,  and  there  deposit  their  eggs. 

This  distressing  condition,  although  by  no  means  confined  to  that 
country,  has  been  met  with  most  frequently  in  India,  where  the  Hindoo 
practitioners  have  given  it  the  name  "  Peenash."  Cases  are  occasionally 
reported  from  our  Southern  States  and  from  Mexico,  while  even  Massachu- 
setts and  Illinois  have  not  escaped.  The  history  is  usually  as  follows. 
While  the  individual  is  sleeping  in  the  open  air,  a  fly  enters  his  nose,  and, 
penetrating  to  a  greater  or  less  depth,  sometimes  even  into  the  frontal  sinus, 
there  deposits  numerous  eggs.  These,  by  the  warmth  and  moisture  of  their 
surroundings,  are  quickly  hatched,  causing  in  succession  irritability,  tickling, 
and  sneezing ;  later,  formication,  bloody  discharges,  and  epistaxis,  with  red- 
ness of  the  face,  eyelids,  and  palate,  er}'sipelas,  excruciating  pain, — generally 
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frontal, — insomnia,  and,  if  the  condition  continue  unrelieved,  convulsions 
coma,  and  death. 

Sometimes  the  larvse  are  sneezed  out,  or  they  may  be  seen  on  examina- 
tion of  the  parts,  which,  of  course,  will  establish  the  diagnosis. 

The  destruction  caused  by  them  may  extend  to  the  mucous  membrane 
the  cartilages,  and  even  to  the  bones  of  the  head,  the  ethmoid,  sphenoid 
and  palate  bones  having  been  found  carious.  The  extension  of  the  destnic- 
tive  processes  is  often  very  rapid.  From  the  terrible  nature  of  tiie  diffi- 
culty, as  briefly  sketched  above,  it  is  evident  that  the  true  condition  of 
affairs  should  be  recognized  at  once,  and  that  the  treatment  should  be  pur- 
sued with  great  promptness  and  efficiency.  The  old  method  consisted  in 
syringing  out  the  offending  objects  by  the  aid  of  various  mixtures,  promi- 
nent among  which  were  solutions  of  alum,  of  tobacco,  and  of  chamomile 
while  insufflations  of  calomel  and  numerous  sternutatories  were  also  used. 
That  these  means  were  entirely  inefficient  is  plain  when  the  impossibility 
of  causing  fluids  to  penetrate  the  sinuses,  and  the  unfortunate  results  of  the 
cases  so  treated,  are  considered. 

More  rational  and  scientific  is  the  metliod  proposed  by  Dr.  John  Ellis 
Blake,  and  first  published  by  him  in  The  Boston  Medical  and  Surgical 
Journal,  April  10,  1862.  This  consists  in  the  application  to  the  orifice  of 
the  sinus  of  the  vapor  of  chloroform  or  of  ether,  preferably  the  former. 
The  effect  of  this  is  to  cause  the  maggots  to  seek  relief  from  suffocation  by 
escaping  with  all  haste  to  the  outer  air,  so  that  they  are  not  only  destroyed, 
but  also  at  the  same  time  removed.  This  latter  is  a  most  important  feature, 
for  by  the  old  plan,  even  if  the  solution  used  succeeded  in  destroying  tlieir 
activity,  they  still  remained  behind  to  irritate  the  parts  as  foreign  bodies 
and  to  become  probable  sources  of  septic  infection.  In  some  cases  the 
simple  inhalation  of  the  anaesthetic  has  been  effective ;  in  others,  however, 
a  more  thorough  application  seems  to  have  been  required,  and  for  these  the 
injection  into  the  nasal  cavity  of  chloroform  diluted  with  water  has  been 
recommended. 

We  would  deprecate  this  latter  procedure  as  both  painful  and  dangerous, 
and  would  again  urge  the  value  of  the  drug  cocaine,  suggesting  that  it  be 
used  as  follows :  first  gently  cleanse  the  na.sal  space  with  a  mild  alkaline 
solution ;  then  secure  complete  insensibility  and  complete  retraction  of  the 
mucous  membrane  by  means  of  cocaine,  applying  it  with  especial  care  to 
the  vicinity  of  the  canal  leading  to  the  frontal  sinus,  should  that  cavity 
seem  to  be  invaded,  in  order  that  the  approach  to  it  may  become  as  patent 
as  possible ;  finally,  allow  the  chloroform  to  be  inhaled,  and,  if  this  do  not 
succeed,  place  some  chloroform  in  an  atomizer  and  force  it  into  the  upper 
and  anterior  part  of  the  nasal  space  in  the  form  of  spray. 

Extreme  cases  have  been  reported  where,  post  mortem,  the  larv*  were 
found  so  deeply  embedded  in  the  tissues  that  they  seemed  beyond  the  reach 
of  drugs,  no  matter  how  ajjplied. 

Besides  the  larvae  above  described,  cases,  fortunately  very  rare,  are  re- 
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corded,  in  which  leeches,  ascarides,  earwigs,  and  centipedes  have  been  found 
in  the  nose,  where  their  presence  has  caused  insomnia,  frontal  pain,  sanious 
discharge,  lachrymation,  vomiting,  and,  in  some  cases,  great  cerebral  excite- 
ment. Sternutatories  have  generally  succeeded  in  effecting  their  expulsion. 
It  may  be  necessary,  in  extreme  cases,  to  trej^hine  the  frontal  sinus. 

In  the  management  of  all  cases  of  foreign  body,  of  whatsoever  nature, 
it  is  plain  from  what  has  been  said  that  early  recognition  of  the  condition  is 
of  the  utmost  necessity,  for  not  only  will  much  pain,  ti'ouble,  and  expense 
be  spared  the  patient,  but  consequences  most  serious  and  even  fatal  may  be 
averted.  Careful  and  thorough  examination,  therefore,  of  the  nasal  cavities 
cannot  be  too  urgently  insisted  upon. 


TUMORS  OF  THE  NOSE. 

By  D.  BRYSON  DELAVAN,  M.D. 


Neoplasms  of  the  nose  may  be  benign  or  malignant.  They  may  be 
situated  in  the  nasal  fossae  proper,  or  they  may  originate  from  some  point 
in  the  naso-pharynx.  The  former  region  is  rarely  attacked  in  children, 
while  the  latter  during  adolescence  is  a  not  infrequent  site  of  the  growth 
known  as  the  uaso-pharyngeal  fibroma.  Of  new  growths  of  the  nose  it 
may  be  said,  in  general,  that  the  varieties  usually  found  in  other  parts  of 
the  body  may  occur  in  the  nasal  fossse.  Some  forms,  however,  are  so  rare 
as  to  be  little  more  than  pathological  curiosities  in  the  adult,  and  in  earlier 
life  they  are  unknown.  Of  benign  growths  the  variety  most  communly 
met  witli  in  the  adult,  the  simple  myxoma  or  so-called  mucous  polyp,  is 
in  the  child  rare.  Occasionally  adenomata,  angeiomata  or  erectile  tumors, 
enchondromata,  and  osteomata  may  occur.  There  have  been  found  also 
growths  composed  of  some  of  the  elements  of  a  dermoid  cyst,  and,  some- 
what analogous  to  these  foi'mations,  a  hitherto  nameless  variety  presenting 
a  structure  similar  in  its  elements  and  in  their  arrangement  to  the  helix  of 
the  ear. 

NASAL   POLYPI— MUCOUS   POLYPI— MYXOMATA. 

These  tumors  are  defined  by  Sir  Morell  Mackenzie  as  a  new  formation, 
generally  of  the  nature  of  a  myxoma,  but  sometimes  containing  a  small 
amount  of  fibro-cellular  tissue.  They  are  usually  pedunculated,  round, 
.  oval,  or  pyriform  in  shape,  of  a  pale  pinkish  color,  semi-transparent,  vary- 
ing in  size,  and  causing  in  the  na,sal  passages  more  or  less  obstruction,  with 
its  associated  symptoms. 

That  the  presence  of  polypi  is  due  to  such  influences  as  heredity  or 
struma  has  not  been  proved.  That  thev  may  arise  from  mechanical  uTi- 
tation  is  more  probable,  although  the  actual  causes  are  unknown.  The 
affection  appears  to  be  more  common  among  males  than  among  females. 
The  youngest  case  seen  by  the  writer  was  that  of  a  boy  aged  thirteen,  and 
one  ease  is  on  record  in  which  it  occurred  in  a  boy  of  twelve.  Of  two 
hundred  cases  reported  by  Sir  Morell  Mackenzie,  but  sixteen  were  under 
twenty  years  of  age. 

The  earliest  symptoms  of  this  condition  are  such  as  would  attend  an 
ordinary  coryza.  There  is,  generally,  marked  susceptibility  to  taking  coW. 
366 
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The  attacks  of  coryza  increase  iu  frequency  and  in  severity.  Owing  to  the 
hygroscopic  quality  of  the  polypoid  tissue,  the  growths  tend  to  increase  in 
size  daring  an  attack  of  coryza  and  in  wet  weather,  so  that  at  such  times 
they  cause  a  greater  degree  of  occlusion  than  when  in  their  ordinary  condi- 
tion. Later,  headache  is  a  common  symptom,  and  this  is  occasionally  asso- 
ciated with  disturbance  of  the  mental  processes.  If  left  to  themselves",  their 
growth  continues  until  complete  occlusion  of  the  affected  nasal  passage 
results.  The  discharge  is  of  an  ordinary  and  simple  character.  Epistaxis 
sometimes  occurs.  The  olfactory  sense  is  either  blunted  or  destroyed,  by 
reason  of  the  mechanical  obstacle  to  the  entrance  of  the  inspired  air  and 
with  it  of  the  odorous  particles  to  the  olfactory  region.  Taste  is  also  more 
or  less  impaired,  while  the  nasal  canal  and  the  Eustachian  tube  may  be  ob- 
structed. The  growths  most  commonly  originate  from  the  middle  turbinated 
body,  and  next  in  frequency  from  the  neighborliood  of  the  superior  turbi- 
nated body  and  superior  meatus.  The  septum  is  rarely  the  site  of  the 
affection.  Mucous  polypi  are  usually  multiple,  although  it  sometimes 
happens  that  a  single  large  growth  will  be  found.  When,  however,  one 
large  tumor  has  been  removed,  it  will  almost  always  be  possible  to  discover 
others  still  existing.  They  are  usually  pedunculated,  but  may  also  be  found 
of  rounder  shape,  with  broad  base  and  entire  absence  of  pedicle.  Zucker- 
kandl  believes  that  the  pear-shaped  variety  arise  from  sharp  edges,  while 
those  with  broad  bases  occur  upon  flat  surfaces.  The  surface  of  the 
growths  is  smooth  and  shiny,  and  when  touched  they  are  felt  to  be  elastic. 
They  themselves  are  devoid  of  sensibility,  although  the  mucous  membi'ane 
in  their  neighborhood  may  be  in  a  highly  sensitive  state. 

Pathologically,  the  covering  of  mucous  polypi  is  composed  of  ciliated 
epithelium,  beneath  which  are  generally  a  few  dilated  capillaries,  but  no 
nerves.  The  bulk  of  the  growth  is  made  up  of  embryonic  connective 
tissue,  consisting  of  a  hyaline  gelatinous  material  through  which  more  resist- 
ing cellular  trabeculre  pass  in  various  directions.  The  gelatinous  substance 
is  very  rich  in  mucin,  and  contains  in  its  early  state  round  and  oval  cells, 
which  at  a  later  period  become  elongated,  fusiform,  or  stellate,  and  for  the 
most  part  nucleated  and  granular.  The  latter  kind  of  cell  is  said  to  be  the 
most  common.  The  consistency  of  the  growth  depends  upon  the  greater  or 
less  degree  in  which  the  connective-tissue  stroma  or  the  mucous  substance 
predominates  in  its  structure.  Here  and  there  small  cavities,  full  of  a 
colorless,  stringy  fluid,  may  be  met  with  which  are  regarded  by  some  as 
true  cysts.  Again,  true  cysts  have  been  observed  in  the  neighborhood  of 
polypoid  growths. 

The  presence  of  mucous  polypi  is  seldom  attended  with  danger,  although 
they  may  give  rise  to  serious  local  and  reflex  irritation. 

Recently  the  reflex  influences  of  nasal  polypi  have  been  extensively 
studied.  Their  presence  may  be  followed  by  well-marked  nervous  phe- 
nomena. Thus,  asthma  has  often  been  cured  by  their  removal,  while 
reflex  cough,   hemicrania,  supraorbital   neuralgia,  vertigo,  and  even  epi- 
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lepsy,  have  been  attributed  to  them,  and  chrouic  coryza  aud  hay-fever  ai-e 
often  due  to  their  presence. 

Mucous  polypi  show  a  decided  tendency  to  recur,  owing  probably  to 
lack  of  thoroughness  of  removal,  and  also  to  the  probable  presence  of 
smaller  growths,  which,  being  relieved  from  the  pressure  of  their  larger 
companions,  increase  rapidly  in  size.  Again,  the  tendency  seems  especially 
marked  in  certain  individuals. 

Diagnosis. — The  diagnosis  of  mucous  polypi  of  the  nose  is  generally 
easy.  Their  appearance  is  characteristic,  while  their  softness,  elasticity,  aud 
freedom  from  pain  render  them  unlike  any  other  groAvth.  They  also  differ 
from  growths  of  a  more  serious  nature  in  that  they  do  not  bleed  when 
touched  and  rarely  cause  disfigurement.  Deviations  of  the  septum  can 
hardly  be  mistaken  for  them  if  both  sides  of  the  septum  be  carefully  exam- 
ined, nor  can  hypertrophy  of  the  mucous  membrane  of  the  septum  if  cocaine 
be  applied  to  it.  Abscess  of  the  septum  and  other  growths  of  this  part  of 
the  nose  can  be  differentiated  from  polypi  by  the  appearances  present,  and 
by  the  fact  that  polypi  so  rarely  spring  from  this  locality.  The  greatest 
difficulty  likely  to  occur  is  in  distinguishing  polypi  from  hypertrophy  of 
the  mucous  membrane  covering  the  middle  or  lower  turbinated  bodies. 
Here  the  easiest  mode  of  differentiation  is  by  the  application  of  cocaine, 
under  the  influence  of  which  hypertrophied  mucous  membrane  will  at  once 
become  retracted,  while  when  the  drug  is  applied  to  the  polypi  no  apparent 
effect  is  produced.  By  means  of  a  small  probe,  delicately  handled  and  used 
in  connection  with  anterior  rhinoscopy,  the  consistency  of  the  growth  may 
be  determined  and  its  attachments  accurately  studied. 

Treatment. — The  surgical  measures  for  the  removal  of  nasal  polypi 
are  three  in  number, — viz.,  evulsion,  abscission,  and  the  galvano-cautery. 
Of  these,  evulsion  with  the  forceps  is  by  far  the  oldest  and  the  one  most 
generally  practised.  The  success  which  attends  its  employment  will  be  due 
entirely  to  the  operator's  knowledge  of  the  anatomy  of  the  nasal  chambers 
in  general,  and  of  the  precise  location  of  the  growths  to  be  attacked.  The 
old-fashioned  way  of  setting  blindly  to  work  with  a  pair  of  polypus-forceps 
and  tearing  away  whatever  might  come  into  the  grasp  of  the  instrument, 
without  knowing  what  tissue  has  been  seized,  cannot  be  too  strongly  repre- 
hended. The  result  of  such  careless  operating  is,  necessarily,  the  infliction 
of  severe  and  unnecessary  pain,  the  production  of  copious  hemorrhage,  the 
possible  serious  injury  of  healthy  parts,  and  the  imperfect  removal  of  the 
growths.  In  all  cases  the  polyp  should  be  removed  by  the  aid  of  the 
rhinoscopic  speculum  or  mirror,  care  being  taken  not  to  work  in  the  dark, 
No  one  instrument  is  likely  to  meet  the  requirements  of  every  case,  so  that 
a  variety  of  forceps  is  desirable.  In  using  the  forceps  the  pedicle  of  the 
growth  should  be  grasped  and  the  polyp  removed  as  near  to  the  mucous 
membrane  as  possible.  It  is  well  not  to  attempt  to  remove  too  many 
growths  at  one  sitting,  for,  although  the  operation  may  be  accomplished 
with  comj^arative  thoroughness  at  one  time,  it  is  impossible  to  do  wholly 
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satisfactory  work  when  the  parts  are  obscured  by  blood.  Working  by 
the  aid  of  a  good  light,  with  the  growths  clearly  in  view,  it  is  compara- 
tively easy  to  detect  their  attachments  and  thereby  save  the  patient  much 
paiu. 

The  application  of  cocaine  to  the  nasal  mucous  membrane  pi'eliminaiy 
to  these  operations  is  of  the  greatest  value,  not  only  in  rendering  it  non- 
sensitive,  but  also  in  causing  it  to  retract  and  thus  bringing  the  growths 
into  plainer  view. 

For  the  abscission  of  nasal  polypi  the  best  instrument  at  present  in  use 
is  a  small-sized,  light  Jarvis  4craseur,  carrying  a  loop  of  the  finest-sized 
piano-wire.  With  this  the  pedunculated  growths  may  be  removed  easily, 
without  hemorrhage,  and  with  a  minimum  of  paiu.  It  is  particularly  useful 
in  the  case  of  growths  originating  in  the  superior  and  posterior  parts  of  the 
nasal  cavities. 

Removal  should  be  followed  by  some  j)lan  of  treatment  calculated  to 
destroy  thoroughly  any  remaining  polypoid  tissue.  Applications  to  the 
site  of  the  polyp  of  strong  solutions  of  iodine,  chromic  acid,  or  carbolic  acid 
may  be  used  for  this  purpose.  The  galvano-cautery  itself  affords  an  excel- 
lent means  for  the  removal  of  polypoid  growths,  and  in  some  respects  is 
superior  to  any  other  method.  It  causes,  on  the  whole,  less  pain,  and  is 
preferred  by  many  patients.  Several  applications,  however,  are  usually 
required  to  secure  the  complete  removal  of  the  myxomatous  tissue.  Some- 
thing may  be  accomplished  in  preventing  the  development  of  nasal  polypi 
by  relieving  the  chronic  inflammations  of  the  nasal  mucous  membrane 
which  are  favorable  to  their  growth. 

Prognosis. — The  prognosis  as  to  recurrence  is  often  uncertain.  The 
possibility  of  a  simple  myxoma  degenerating  into  a  growth  of  a  more 
malignant  character,  while  denied  by  Billroth,  has  of  late  received  confirm- 
atory evidence  in  the  hands  of  Michel,  Hofmann,  Schmiegelow,  SchaefFer, 
and  Bayer.  The  latter  reports  a  case  in  which  a  carcinomatous  area  was 
discovered  within  a  large  mucous  polypus.  Cases  are  not  wanting,  too,  in 
which  after  the  repeated  removal  of  polypi  the  nasal  mucous  membrane  has 
assumed  a  condition  of  irritation  which,  to  say  the  least,  is  slow  to  subside, 
and  which  renders  it  a  fertile  soil  for  the  production  of  new  gro^vths  of  a 
less  benign  nature. 

ADENOMATA. 

These  growths,  which  are  very  rare,  consist  in  an  hypertrophy  of  the 

glands  of  the  mucous  membrane.     They  would  be  harmless  but  for  their 

tendency  to  undergo  epitheliomatous  degeneration.     The  tumor  first  bears 

a  resemblance  to  a  mucous  polyp :  it  is,  however,  of  firmer  consistency, 

approaching  somewhat  that  of  an  enchondroma.     Its  progress  is  slow,  so 

long  as  degeneration  has  not  begun ;  when  this  becomes  established,  the 

course  is  that  of  an  ordinary  epithelioma.     In  the  period  of  transition  the 

diagnosis  can  be  made  only  by  the  aid  of  the  microscope.    The  treatment 

must  be  surgical. 
Vol.  II._2* 
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ANGEIOMATA. 

Angeiomatous  growths  of  the  nose  are  rare.  A  careful  study  of  the  sub- 
ject was  made  by  Dr.  John  O.  Eoe  and  published  in  the  "  Transactions  of 
the  American  Laryngological  Association"  for  1885.  By  including  in  his 
list  all  growths  in  which  the  vascular  element  predominated, — such  as  erec- 
tile tumors  or  nsevi,  vascular  tumors,  angeiomata  cavernosa,  and  the  fibro- 
angeiomata, — there  were  found  the  records  of  but  thirteen  cases,  and  to' 
these  Dr.  Roe  has  added  one.  In  analyzing  them  it  was  found  that  in  two 
instances  the  tumors  were  attached  to  the  cartilaginous  septum,  while  the 
others,  as  far  as  the  origin  was  designated,  grew  from  the  upper  parts  of  the 
nasal  fossse,  as,  for  instance,  from  the  vomer,  the  basilar  apophysis,  the 
inferior  surface  of  the  body  of  the  sphenoid,  and  the  vault.  In  but  two 
cases  were  the  middle  turbinated  bodies  involved.  In  but  one  instance  was 
the  growth  located  in  the  right  naris,  while  in  no  case  has  it  been  reported 
as  growing  in  both,  either  alternately  or  simultaneously.  Of  the  fourteen 
cases  but  two  were  women.  The  youngest  case  was  thirteen,  and  in  eight 
cases  the  patient  was  under  twenty.  The  duration  is  uncertain,  several  cases 
having  suifered  from  epistaxis  since  childhood,  while  in  one  case  a  tumor  of 
unusual  proportions  developed  within  six  weeks. 

Of  the  symptoms  recorded,  epistaxis  is  by  far  the  most  common  and 
well  marked.  Indeed,  it  was  present  in  every  case,  and  the  attacks  were 
generally  profuse  and  persistent. 

Five  of  the  fourteen  patients  died,  four  as  the  direct  result  of  operation, 
Of  these,  one  was  operated  on  by  N^laton's  method,  one  by  resection  of  the 
superior  maxilla,  one  by  removal  with  a  curette  through  an  opening  made 
in  the  side  of  the  nose,  and  one  by  an  attempted  removal  with  forceps. 
Four  cases  are  now  recorded  in  which  removal  was  effected  by  means  of 
Jarvis's  cold-wire  6craseur.  The  success  attending  this  method  is  most 
gratifying.  In  operating  with  it  great  deliberation  may  be  used,  and  thus 
even  less  hemorrhage  be  produced  than  with  the  galvano-caustic  loop,  so 
that  the  procedure  may  be  regarded  as  entirely  safe.  Its  superiority  over 
the  surgical  measures  employed  in  the  four  cases  mentioned  above  is 
obvious.  In  using  the  cold  wire  it  will  be  desirable  to  have  a  galvano- 
cautery  at  hand,  so  that,  should  the  removal  of  the  tumor  be  only  partial 
and  hemorrhage  ensue,  the  remnant  of  the  growth  may  be  thoroughly  oblit- 
erated, and  thus  the  best  prospect  for  the  relief  of  the  bleeding  secured. 

OSTEOMATA. 

These  are  bony  tumors  of  the  nose,  rare,  and  most  often  encountered  m 
the  young.  That  they  are  the  result  of  any  diathesis  is  improbable.  The 
causative  influence  of  traumatism  is  more  apparent,  particularly  in  the  inju- 
ries to  the  nose  so  common  to  young  children.  Specific  treatment  has  no 
effect  in  checking  their  progress.     Sex  seems  to  make  no  difference. 

Pathologically,  the  structure  of  these  growths  does  not  differ  from  that 
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of  osteomata  in  general.  In  the  nose  they  are  generally  of  dense  structure, 
but  sometimes  cancellous,  and  they  are  not  connected  with  the  bony  frame- 
work of  the  nasal  cavity.  Their  size  varies  greatly,  and  they  may  attain 
large  dimensions,  and  thus  cause  serious  destruction  to  the  neighboring 
parts. 

The  early  symptoms  are  obscure,  and  the  patient  seldom  seeks  relief 
until  the  tumor  has  attained  considerable  size.  Those  which  may  be  present 
at  first,  however,  are  coryza,  epistaxis,  and  a  marked  sensation  of  itching. 

As  the  tumor  enlarges,  there  is  more  or  less  obstruction  to  nasal  respira- 
tion, loss  of  the  olfactory  sense,  and  often  neuralgic  pain  of  a  severe  char- 
acter, due,  no  doubt,  to  pressure  upon  nerve-filaments  and  becoming  M'orse 
as  the  growth  increases  in  size.  Anterior  rhinoscopic  examination  reveals 
a  tumor  covered  with  mucous  membrane,  rose-red,  dark  red,  or  even  pur- 
plish in  color.  Later  there  is  ulceration,  and  even  necrosis  may  be  present. 
There  is  usually  at  this  time  a  fetid  discharge,  resembling  that  from  syphi- 
litic disease  of  the  nose.  Meanwhile,  the  parts  upon  which  the  growth 
encroaches  may  be  eroded,  or  else  forced  from  their  normal  positions,  and 
thus  distinct  deformity,  external  as  well  as  internal,  may  be  produced. 
Neuralgia  may  give  place  to  anaesthesia  as  the  irritated  nerves  become  more 
forcibly  compressed.  Left  to  themselves,  nasal  osteomata  increase  in  size 
until  they  fill  the  nasal  fossEe,  encroach  upon  the  pharynx,  the  maxillary 
sinus,  the  orbital  cavities,  and  the  base  of  the  skull,  and  finally  give  rise  to 
grave  cerebral  complications.  In  other  cases  they  may  cause  serious  symp- 
toms from  caries,  necrosis,  and  suppuration.  They  are  usually  recognized 
and  removed  before  these  accidents  have  taken  place,  and  show  little  tendency 
to  recur  after  extirpation. 

Prognosis. — The  prognosis  is  generally  good,  provided  the  growth  can 
be  removed  through  the  natural  passages. 

Diagnosis. — In  the  earlier  stages  the  diagnosis  may  be  somewhat  diffi- 
cult, the  growth  being  readily  mistaken  for  an  exostosis  or  a  nasal  calculus. 
Osteomata,  during  the  early  part  of  their  course,  are  somewhat  movable, 
while  an  exostosis  is  not.  A  rhinolith  is  of  a  more  friable  consistency,  as 
may  be  demonstrated  by  exploring  its  surface  with  a  long  needle  or  a  fine 
probe.  Enlargement  of  the  turbinated  bodies,  particularly  the  middle 
turbinated,  might  be  mistaken  by  an  inexperienced  observer.  The  tissues 
covering  the  turbinated  bodies,  however,  are  soft,  lax,  and  yielding,  and 
quite  unlike  the  tense  investment  of  an  osteoma.  No  other  nasal  neoplasm 
is  likely  to  cause  so  much  neuralgia,  except  cancer,  while  the  growth  of  the 
latter  is  far  more  rapid.     Fibrous  tumors  of  the  nose  are  very  rare. 

Treatment. — The  only  treatment  is  extirpation.  The  cancellous  oste- 
oma can  be  crushed  with  strong  forceps  and  removed  in  fragments.  In  the 
case  of  ivory-like  growths  it  has  generally  been  considered  necessary  to  lay 
open  the  nose,  preferably,  if  possible,  by  Rouge's  operation,  which  consists 
in  separating  the  upper  lip  and  base  of  the  nose  from  the  superior  maxillary 
bone  and  reflecting  them  upward  over  the  face,  so  that  the  anterior  nares 
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are  brought  into  immediate  view.  Should  this  not  give  sufficient 
some  other  and  more  radical  surgical  procedure  is  advised.  To  the  great 
credit  of  American  surgery  be  it  said,  in  this  country  such  unnecessary  and 
dangerous  methods  have  been  superseded  by  the  use  of  the  burr  of  the 
dental  engine,  as  first  suggested  by  Dr.  D.  H.  Goodwillie,  of  New  York 
City.  By  means  of  this  instrument,  in  skilfiil  hands,  the  most  difficult 
cases  have  been  successfully  treated,  the  entire  operation  being  accomplished 
through  the  natural  passages,  with  a  minimum  of  shock  to  the  patient,  with 
none  of  the  after-dangers  of  a  capital  operation,  and  with  absolutely  no 
disfigurement  to  the  external  parts. 

ENCHONDEOMATA. 

Cartilaginous  tumors  of  the  nose  are  so  rare  that  hardly  a  dozen  cases 
are  on  record.  This  form  of  new  growth  is  incident  to  youth,  all  cases 
thus  far  observed  having  been  under  eighteen  years  of  age.  In  a  case  seen 
by  the  writer  the  patient  was  but  two  and  a  half  years  old. 

The  symptoms  in  general  are  those  of  nasal  obstruction.  The  tumor  is 
never  pedunculated.  It  usually  springs  from  the  cartilaginous  septum,  or, 
rarely,  from  the  outer  wall  or  roof  of  the  nose.  The  prognosis  is  good, 
and  there  can  be  little  excuse  for  removing  the  growth  by  the  way  of  any 
but  the  natural  passages.  The  diagnosis  may  be  made  from  the  position  of 
the  growth,  its  method  of  implantation,  its  consistency,  which  is  readily 
determined  by  means  of  a  fine  exploring  needle,  and  its  insensibility.  It 
need  never  be  mistaken  for  a  deflection  of  the  septum,  since  when  the  latter 
exists  there  is  a  corresponding  depression  upon  the  opposite  side.  Removal 
in  most  instances  may  be  accomplished  successfully  by  means  of  the  knife, 
the  cold  snare,  or  the  galvano-caustic  loop. 

EXOSTOSES. 

Exostoses  of  the  nasal  fossse,  other  than  those  occurring  low  down  upon 
the  septum  in  the  shape  of  bony  ridges  or  spurs,  must  be  very  rare.  The 
treatment  of  the  latter  will  be  described  in  another  connection. 

DEEMOID   OR   EMBRYONAL   CYSTS. 

Of  the  nature  of  these  growths  are  certain  abnormalities  which  have 
occasionally  been  observed  in  the  nasal  fossae.  They  may  consi'St  partly  or 
altogether  of  hair,  or  they  may  contain  cartilage,  bone,  fat,  connective  tissue, 
and  glandular  substance.  The  presence  of  teeth  in  the  nose  has  been 
observed  in  several  instances,  and  seems  to  be  the  most  common  accident 
of  this  class. 

Several  cases  of  osseous  cyst  of  the  nasal  fossas  have  been  reported. 
These  growths  are  apt  to  originate  from  the  septum  or  the  inferior  turbi- 
nated bone.  Their  symptoms  are  analogous  to  those  of  an  osteoma,  and 
their  progress  is  slow,  but  progressive.  Treatment  consists  either  in  the 
radical  extirpation  of  the  cyst  or  in  incision  and  destruction  of  it  by  the  aid 
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of  the  galvano-cautery.  If  the  cyst  be  multilocular,  each  division  must 
be  opened  in  turn,  and  this  treatment  continued  until  the  growth  has  dis- 
appeared. 

MALIGNANT  TUMORS. 

Malignant  tumors  of  the  nasal  fossse,  of  primary  origin,  are  rare.  With 
the  exception  of  sarcomata,  they  occur  more  commonly  after  middle  life. 
Sarcomata,  however,  have  been  found  in  very  young  children.  Of  the 
cases  seen  by  the  writer  in  the  past  fifteen  years  a  majority  have  been  in 
males,  although  the  experience  of  others  has  been  to  the  contrary.  Sarco- 
matous growths  are  apt  to  develop  rapidly  and  to  extend  to  the  various 
cavities  in  their  vicinity,  causing  much  destruction  to  the  surrounding  parts, 
and  consequent  deformity. 

The  symptoms  generally  present  are  obstruction  of  the  affected  side, 
followed  later  by  epistaxis  and  the  seci'etion  of  a  sanious,  fetid,  muco-puru- 
lent  discharge.  Respiration  is,  of  course,  impeded,  the  quality  of  the  voice 
is  changed,  and  the  olfactory^  sense  is  impaired.  Neuralgia  is  a  marked 
and  distressing  symptom.  It  may  attack  one  or  both  sides  of  the  head, 
and  it  generally  increases  in  severity  until  the  nerves  pressed  upon  by  the 
growth  are  paralyzed.  Upon  examination  the  tumor,  in  the  earlier  stages, 
is  seen  to  be  simply  red  and  perhaps  nodulated  ;  later  it  becomes  ulcerated, 
grayish  in  color,  and  covered  with  an  uuliealthy  secretion.  It  bleeds  at  the 
slightest  touch. 

As  to  the  diagnosis  of  malignant  growths  of  the  nose  in  general,  their 
early  recognition  is  often  extremely  difficult.  It  is  also  most  important, 
for  mion  it  will  dejjeud,  in  great  measure,  the  prognosis.  The  question  of 
syphilis,  although  not  easily  eliminated  by  inspection,  may  be  settled  by 
studying  the  results  of  specific  treatment.  Lupus  is  nearly  always  attended 
with  external  manifestations  of  that  disease.  Great  rapidity  of  growth, 
especially  of  a  tumor  which  has  recurred  after  removal,  is  characteristic  of 
sarcoma.  Microscopical  examination  is  nearly  always  possible,  and  should 
always  be  made. 

The  prognosis,  as  in  the  case  of  cancerous  disease  in  other  parts  of  the 
body,  is  grave.  Sarcomata  seem  to  be  the  least  malignant  in  their  nature, 
and  with  them  the  prognosis  is  not  absolutely  bad. 

The  older  authorities  agree  that  the  only  proper  method  for  the  treat- 
ment of  malignant  growths  of  the  nose  is  thorough  and  radical  extirpation, 
and  they  generally  recommend  that  in  order  to  render  the  operation  a  suc- 
cess the  growth  should  be  fully  presented  to  the  operator  by  means  of  a 
preliminary  operation.  This,  however,  with  the  improved  methods  and 
instruments  at  present  used  for  operations  upon  the  nasal  cavities,  is, 
in  a  large  number  of  cases  at  least,  by  no  means  necessary.  Thanks  to 
the  efforts  of  Voltolini  abroad,  and  of  Dr.  R.  P.  Lincoln,  of  New  York, 
the  value  of  the  galvano-caustic  and  electrolytic  methods  for  the  cure 
of  these  cases  has  been  abundantly  proved.  Hypodermic  injections  of  a 
thirty-per-cent.  solution  of  lactic  acid  into  the  substance  of  the  tumor  have 
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seemed  to  cause  an  arrest  of  the  growth,  while  the  persistent  application  to 
its  surface  of  astringent  solutions  is  also  sometimes  palliative.  Attacks  of 
hemorrhage  may  usually  be  controlled  by  the  use  of  the  galvauo-cautery. 


TUMOES  OF  THE  NASO-PHARYNX. 

Fibrous  Tumors,  or  the  so-called  naso-pharyngeal  fibromata,  are  of 
fibrous  structui-e,  and  generally  originate  from  the  vault  of  the  pharynx, 
whence  they  may  extend  in  various  directions,  causing  absorption  or  de- 
struction of  the  neighboring  parts  and  giving  rise  to  much  annoyance  aud 
danger  to  the  patient.  The  disease  is  rare.  Dr.  R.  P.  Lincoln,  of  New 
York,  has  succeeded,  however,  in  tabulating  fifty-three  cases.  Of  these, 
thirty-eight  were  genuine  fibromata.  All  occurred  in  males  under  twenty- 
five. 

This  disease  is  incident  to  youth,  and  is  almost  unknown  among  females. 
Some  believe  that  it  may  be  caused  by  scrofula  or  by  bad  hygienic  sur- 
roundings. Much  more  plausible  is  the  explanation  of  Sir  Morell  Mac- 
kenzie, who  believes  it  due  to  the  irregular  evolution,  during  the  growing 
period,  of  a  tissue  which  under  normal  conditions  is  exceptionally  abundant 
on  the  under  surface  of  the  base  of  the  skull.  It  seems  possible  that  it 
is  to  an  exaggerated  plastic  activity  during  the  period  of  most  active  growth 
that  these  tumors  owe  their  origin. 

The  early  symptoms  are  those  of  obstruction  to  the  nares  and  of  the 
presence  of  an  unusual  object  in  the  pharynx.  Obstruction  to  respiration 
increases  with  the  enlargement  of  the  growth,  and,  in  case  the  tumor  extend 
far  downwards,  dyspnoea  may  become  severe.  Deafness,  from  pressure 
upon  the  orifices  of  the  Eustachian  tubes,  and  loss  of  the  sense  of  smell, 
may  be  present,  while  articulation  becomes  thick  and  indistinct,  and  occa- 
sionally there  is  severe  dysphagia.  An  abundant  purulent  secretion,  some- 
times very  fetid,  is  generally  present,  while  epistaxis  is  such  a  common  aud 
severe  symptom  that  it  may  become  a  prominent  and  dangerous  feature  of 
the  case.     Marked  drowsiness  and  general  debility  are  often  observed. 

The  appearance  of  the  tumor  is  usually  smooth,  its  consistence  hard 
and  unyielding,  and  its  color  red  or  bluish  purple,  while  its  surface  is  often 
ulcerated.  Its  exact  seat  of  implantation  seems  to  be  the  periosteum  cover- 
ing the  basilar  process  of  the  occipital  bone  and  the  body  of  the  sphenoid. 
Other  apparent  points  of  attachment  are  merely  secondary  adhesions,  formed 
in  the  course  of  the  expansion  of  the  growth.  Later  in  its  development 
the  tumor  begins  to  cause  deformity  of  the  adjacent  bony  structures,  the 
nature  of  which  will  depend  upon  the  direction  taken  by  the  growth.  As 
it  advances,  everything  gives  way  before  it,  and  even  the  cavity  of  the 
cranium  may  be  invaded.  In  some  instances  seen  by  the  writer,  prolonga- 
tions have  been  found  to  extend  in  many  directions,  almost  every  free  space 
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in  the  track  of  the  tumor  having  been  encroached  upon  and  the  skull  pene- 
trated as  before  mentioned. 

The  diagnosis  is  generally  not  difficult  if  the  tumor  have  attained 
considerable  size.  The  age  and  sex  of  the  patient,  the  appearance  of  the 
growth,  and  its  rarity  will  usually  establish  the  diagnosis,  while  any  ques- 
tion as  to  the  existence  of  sarcoma  may  be  settled  by  the  microscope. 

The  prognosis,  unless  treatment  be  begun  at  an  early  stage,  is  unfavor- 
able. There  seems  to  be  a  tendency  to  absorption  after  the  age  of  twenty- 
five,  so  that  if  the  disease  can  be  held  in  check  until  that  time  a  cure  may 
be  eifected.  Rarely,  spontaneous  sloughing  followed  by  recovery  has  taken 
place. 

Treatment. — There  will  be  few  cases  of  this  formidable  disease  in  M'hich 
surgical  interference,  in  some  form  or  another,  will  not  be  called  for.  For 
its  removal  two  general  varieties  of  procedure  have  been  proposed  :  first, 
the  old  method  of  removal  after  the  performance  of  a  so-called  preliminary 
operation,  by  means  of  which  the  region  invaded  by  the  growth  was 
brought  directly  within  reach  of  the  operator ;  and,  secondly,  the  new 
method,  by  which  extirpation  is  successfully  accomplished  through  the 
natural  passages.  When  the  remoteness  of  the  location  of  such  a  tumor  and 
the  complicated  nature  of  its  ramiiications  are  considered,  it  will  be  at  once 
fevident  that  the  extent  of  a  preliminary  operation  may  be  unlimited,  and 
that  under  the  hand  of  a  bold  operator  the  safety  of  the  patient  may  be 
seriously  imperilled.  That  such  has  often  been  the  case,  the  enormous  rate 
of  mortality  attending  these  operations  will  abundantly  prove.  With  the 
means  of  observation  now  at  our  command  the  region  most  likely  to  be 
invaded  can  be  thoroughly  examined  by  direct  inspection,  so  that  the 
presence  of  the  tumor  can  be  recognized  at  an  early  stage  and  competent 
means  for  its  relief  applied  which  later  might  be  inexpedient  or  of  less  avail. 

Of  the  preliminary  operations  for  gaining  access  to  the  naso-pharyngeal 
cavity  three  varieties  have  been  recognized, — namely,  the  nasal,  the  pala- 
tine, and  the  maxillary.  Of  late  years  the  method  of  dealing  with  these 
growths  has  undergone  such  a  change  that  preliminary  operations,  although 
still  occasionally  performed,  may  well  be  relegated  to  the  past.  Those 
interested  in  them  may  find  them  described  at  length  in  the  older  works 
upon  surgery.  The  modern  methods  include  two  principal  resources  :  first, 
the  electric  cautery,  and,  secondly,  electrolysis.  Both  are  used  through  the 
natural  passages. 

In  the  employment  of  the  electric  cautery  the  best  plan  is,  if  possible, 
to  surround  the  base  of  the  growth  with  the  wire  of  the  galvanic  ecraseur, 
passed  either  through  the  nose  or  through  the  mouth,  and  then  to  eifect  its 
separation  by  the  application  to  the  wire  of  a  moderate  degree  of  heat. 
Too  great  incandescence  and  the  too  rapid  separation  of  the  tumor  will  be 
followed  by  bleeding,  while  with  greater  deliberateness  and  care  an  almost 
bloodless  removal  may  be  accomplished.  Any  remnant  of  the  stump  which 
may  be  left  should  be  thoroughly  destroyed  by  means  of  the  electric  cautery, 
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applied  at  intervals  of  a  week.  For  this  purpose  several  good  cautery 
electrodes  are  now  to  be  had. 

Electrolysis  can  be  applied  by  any  battery  generating  a  ■continuous  cur- 
rent of  moderate  strength.  One  or  more  curved  needles,  connected  with 
the  negative  pole,  should  be  introduced  directly  into  the  tumor,  while  the 
positive  pole  meanwhile  is  applied  to  the  sternum.  The  operation  should 
continue  from  ten  to  fifteen  minutes  at  a  sitting,  and  be  repeated  every  day 
or  two.  From  this  method  excellent  results  have  been  reported.  The 
extraordinary  advantages  in  these  cases  of  the  less  heroic  plan  of  treatment 
have  been  proved  by  R.  P.  Lincoln,  both  by  the  record  of  his  own  cases 
and  from  statistics  of  twenty-one  cases  of  fibromata  in  which  a  prelimi- 
naiy  operation  was  performed.  Of  these,  three  patients  died  upon  the  table 
and  a  fourth  succumbed  within  a  few  hours,  while  a  fifth  nearly  died  of 
hemorrliage  while  the  operation  was  in  progress.  Of  eight  cases  in  which 
the  operation  was  performed  through  the  natural  passages,  the  patient  re- 
covered without  accident  in  every  instance.  The  rate  of  mortality  from  the 
old  method  would  doubtless  be  gi'eatly  increased  if  the  unsuccessful  cases 
had  invariably  been  placed  upon  record. 

Pibro-mucous  Polypi,  although  occasionally  seen  in  the  adult,  are  in 
the  child  exceedingl}^  rare.  They  are  not  prone  to  bleed,  and  show  little 
tendency  to  return  when  removed.  They  may  be  extirpated  by  evulsion; 
although  the  Jarvis  cold-wire  ecraseur  affords  probably  the  easiest  aud  best 
metiiod  for  their  removal. 

Sarcomata. — The  symptoms  of  this  growth  are  similar  to  those  of 
fioromata,  with  the  addition,  in  certain  cases,  of  nerve-pain,  of  a  lancinatiug 
character,  which  is  apt  to  be  referred  to  the  ear  and  to  be  worse  at  night, 
severe  dysphagia,  and  general  cachexia.  The  diagnosis  must  be  established 
by  the  aid  of  the  microscope.  The  prognosis  is  absolutely  bad.  The 
progress  is  rapid,  recurrence  after  removal  almost  certain,  aud  in  many 
cases  there  is  a  disposition  towards  the  formation  of  secondary  deposits  in 
other  organs.  Early  recognition  and  thorough  removal  by  the  galvano- 
cautery  may  so  modify  the  prognosis  that  it  is  possible  that  better  resuHs 
than  those  heretofore  attained  may  be  reached. 

Dermoid  Tumors  of  the  pharynx  have  been  reported  iu  about  forty 
instances.  They  are  evidently  congenital,  aud  must  be  caused  by  the  mis- 
placement, during  an  early  period  of  fetal  life,  of  embryonic  elemeuts  in- 
tended for  the  formation  of  structures  at  the  opposite  and  external  extremity 
of  the  Eustachian  canal. 

Arnold,  in  an  exhaustive  article^  upon  this  subject,  concludes  as  to  their 
origin  and  to  their  relation  with  teratoma  that  those  should  be  considered 
heterogenic  teratoma  in  which  the  origin  can  be  traced  to  the  secondary 
development  of  already  existing  embryonic  elements,  while  those  are  auto- 
genic which  originate  from  the  development  of  abnormal  embryonic  ele- 

'  Virch.  Archiv  fur  Path.  Anat.,  January  5,  1888. 
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ments,  or  from  the   misplacement  or  dislocation  of  abnormal   embryonic 
elements,  or  from  the  misplacement  or  dislocation  of  normal  ones. 

In  a  case  seen  by  the  writer,  a  pale,  rounded  excrescence,  about  a  fourth 
of  an  inch  thick  in  its  antero-posterior  dimension,  extended  downward  from 
behind  the  velum  palati  to  a  point  about  half  an  inch  below  its  free  border, 
and  from  the  left  lateral  wall  of  the  pharynx  to  the  median  line.  It  was 
attached  to  the  posterior  aspect  of  the  hard  palate,  immediately  below  the 
orifice  of  the  left  nasal  fossa.  Its  presence  seemed  to  have  caused  no  par- 
ticular irritation,  and  it  had  remained  um-ecognized  for  twenty  years.  The 
tumor  was  covered  with  a  pilose  integument,  it  contained  a  distinct  double 
plate  of  cartilage,  and  the  whole  structure  was  identical  with  that  of  the 
helix  of  the  ear. 


CONGENITAL  SYPHILIS  OF  THE  NOSE. 

By  F.  H.  BOSWOETH,  M.D. 


Syphilis  in  the  father  or  mother  is  exceedingly  liable  to  be  followed 
by  syphilis  in  the  child.  Whether  a  syphilitic  father  can  transmit  syph- 
ilis to  the  offspring  without  infecting  the  mother,  or  whether  the  mother 
must  first  be  infected  and  thereby  transmit  the  disease  to  the  child,  is  still  a 
matter  of  discussion  among  syphilographers.  Again,  it  is  still  an  open 
question  as  to  how  long  after  the  primary  lesion  the  father  or  mother  can 
transmit  the  disease.  The  weight  of  opinion,  however,  I  think,  leans 
decidedly  to  the  view  that  the  limit  of  transmission  in  either  father  or 
mother  is  certainly  within  three  years  after  the  contraction  of  the  disease. 
These  problems,  however  interesting,  need  not  be  entered  upon  in  the 
present  article. 

As  a  result  of  inherited  syphilis,  the  foetus  in  utero  may  become  syphi- 
litic, giving  rise  to  premature  birth,  or  the  child  may  be  still-born  at  the 
end  of  the  full  term ;  or,  again,  the  manifestation  of  the  disease  may  be 
delayed  until  after  birth,  although  if  the  disease  is  present  it  shows  itself 
very  soon.  Thus,  Von  Rosen '  found  that,  out  of  sixty-eight  cases,  in  all 
but  nine  the  disease  manifested  itself  earlier  than  three  months  after  birth ; 
Kassowitz,^  out  of  one  hundred  and  twenty-four  cases  of  hereditary  syphilis, 
found  symptoms  presenting  in  eleven  cases  in  the  first  week,  twenty-one  in 
the  second,  thirty-four  in  the  third  and  fourth,  forty  in  the  second  month, 
and  eighteen  in  the  third  month ;  and  Roger,^  out  of  two  hundred  and 
seventy-two  cases  of  hereditary  syphilis,  found  the  symptoms  presenting  in 
one  hundred  and  twenty-two  cases  in  the  first  month,  one  hundred  and 
twenty-eight  cases  in  the  second  and  third,  and  only  thirty-two  later.  Baiim- 
ler*  comes  to  much  the  same  conclusion,  in  making  the  general  statement 
that  nearly  half  the  children  are  attacked  in  the  first  month  of  life,  one-third 
in  the  second,  about  one-eighth  in  the  third,  and  only  one-eleventh  at  a  later 
period ;  he  adds,  however,  that  the  symptoms  very  seldom  begin  in  the 

'  Behrend's  Syphilidologie,  New  Series,  iii.,  1861,  pp.  223  and  226. 
^  Die  Vererbung  der  Syphilis,  Vienna,  1876. 

*  Kecherches  cliniques  sur  les  Maladies  de  I'Enfance,  1883,  vol.  ii.  p.  1- 

*  Ziemssen's  Cyclopsedia,  vol.  iii.  p.  240. 
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first  week,  and  not  infrequently  in  the  second ;  while  Didet '  makes  the 
statement  that  he  has  seen  a  few  cases  as  late  as  four  months,  and  one  case 
in  which  the  disease  did  not  appear  until  the  child  was  nearly  two  years 
old.  This  last  statement  is  somewhat  unique,  and  it  is  not  improbable  that 
this  child  may  have  acquired  the  disease  after  birth,  as  it  scarcely  har- 
monizes with  our  knowledge  of  the  action  of  the  syphilitic  virus  that  it 
should  remain  latent  for  two  years  in  the  nursling. 

The  present  consideration  is  coniined  entirely  to  the  discussion  of 
hereditary  syphilis,  which  is  occasionally  treated  of  under  the  designation  of 
congenital  syphilis.  Now,  the  latter  term  may  be  used  to  describe  a  form 
of  syphilis  which  is  acquired  at  birth,  namely,  by  infection  from  an  existing 
lesion  in  the  genital  passages  of  the  mother.  In  this  case,  I  am  disposed 
to  think  that  the  disease  runs  an  entirely  different  course  from  that  to  be 
described  in  the  present  article,  and  probably  differing  in  no  very  marked 
degree  from  the  ordinary  type  of  acquired  syphilis,  although  these  cases  are 
so  exceedingly  rare  that  the  data  upon  which  any  general  statement  is  based 
must  necessarily  be,  to  a  certain  extent,  somewhat  limited  :  hence,  when 
Simon  ^  makes  the  statement  that  "  congenital  syphilis  not  infrequently 
manifests  itself  for  the  first  time  after  weeks,  months,  or  in  certain  instances 
not  until  the  age  of  puberty  and  even  after  many  years,"  I  think  if  by 
congenital  syphilis  he  means  the  hoaeditaiy  form  of  the  disease  the  state- 
ment must  be  accepted  with  considerable  reservation.  If,  however,  he 
alludes  to  syphilis  acquired  at  birth,  his  assertion  may  undoubtedly  be  cor- 
rect, with  reference  to  the  very  late  manifestation  of  the  disease,  although 
even  here  there  is  an  element  of  doubt,  in  that  the  syphilis  can  he  acquired 
in  irregular  or  accidental  ways  and  the  primary  lesion  escape  observa- 
tion ;  for  in  cases  where  the  disease  is  acquired  at  birth  we  should  usually 
expect  a  more  rapid  course  of  development  than  in  adult  life,  although 
by  no  means  so  rapid  a  course  as  is  met  with  in  the  hereditary  form  of  the 
disease. 

The  earliest  manifestation  of  congenital  syphilis  in  chiltlren  is  either 
coryza  or  some  form  of  cutaneous  eruption.  I  know  of  no  statistics  bearing 
on  the  frequency  of  the  special  lesion,  although,  unquestionably,  in  the 
large  majority  of  cases  the  first  manifestation  of  syphilis  in  children  occurs 
in  the  form  of  a  coryza,  which  manifests  itself  by  the  ordinary  symptoms 
of  nasal  stenosis,  with  watery  discharge,  M'hich  as  the  disease  progresses 
gradually  develops  into  a  rauco-purulent  discharge  of  a  somewhat  acrid 
character,  giving  rise  to  irritation  of  the  margins  of  the  nostril  and  the 
upper  lip,  together  with  crust-formation  about  the  vestibule. 

The  essential  lesion  consists  of  an  inflammation  of  the  mucous  mem- 
brane lining  the  nose,  apparently  a  non-specific  rhinitis.  We  probably  have 
no  means  of  making  a  definite  diagnosis  of  the  especial  lesion  in  these  cases, 

'  Traite  de  la  Syphilis  des  Nouveaux-nes  et  des  Enfants  a  la  Mamelle,  Paris,  1854. 
'  Virchow's  Spec.  Path.  u.  Therapie,  art.  "Syphilis,"  Band  ii.,  Abth.  2,  p.  577. 
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since  not  only  is  the  examination  of  the  nasal  cavity  exceedingly  diifieult 
in  young  children,  as  revealing  any  easily  recognizable  condition,  but  more- 
over, if  an  examination  were  feasible,  it  is  questionable  if  the  morbid  ap- 
pearance would  afford  any  special  light  in  directing  attention  to  the  existence 
of  syphilis.  The  diagnosis,  therefore,  must  depend  entirely  on  the  clin- 
ical history  of  the  case  and  on  the  concomitant  appearances,  mainly  on  the 
general  appearance  of  the  child,  who  shows  very  marked  evidence  of  mal- 
nutrition, the  skin  presenting  a  pale,  somewhat  earthy  color,  while  tiie 
general  facial  expression  gives  to  the  child  a  pinched  and  old-man  face,  as  it 
were.  In  connection  with  this,  in  the  majority  of  cases,  either  concomitant 
with  the  development  of  the  nasal  symptoms  or  soon  after,  there  appears 
the  ordinary  eruption  on  the  skin,  making  its  appearance  usually  about 
the  anus  or  buttocks,  and  afterwards  spreading  over  the  body.  This  is 
usually  papular  in  character,  presenting  the  typical  copper-color.  A  further 
manifestation  of  the  disease  in  the  nose  consists  iu  the  deposit  of  gumma- 
tous material,  either  in  the  superficial  or  the  deep  layers  of  the  membrane, 
which,  breaking  down  rapidly,  results  in  an  ulcerative  process.  This  phase 
of  the  disease  is  manifested  by  an  increase  of  the  pus-discharge,  which  has 
now  assumed  a  somewhat  offensive  character,  mingled  with  blood  and 
shreds  of  black  necrotic  tissue.  The  secretions  from  the  ulcerative  surfaces 
form  hard  incrustations,  which,  drying  and  piling  up  by  a  somewhat  rapid 
process  of  accretion,  attain  such  size  that  they  cannot  be  expelled  from  the 
cavity,  and  hence  form  an  additional  source  of  irritation,  in  that  they  may 
give  rise  to  reflex  brain-disturbances,  which  may  lead  to  the  suspicion  of  the 
existence  of  some  form  of  brain-syphilis.  In  most  cases,  probably,  how- 
ever, this  is  due  simply  to  the  fact  that  the  incrustations  accumulate  to  such 
an  extent  as  completely  to  block  the  passages  and  prevent  the  escape  of  the 
purulent  discharge.  Hermann  Weber '  has  reported  two  cases  of  infantile 
nasal  syj)hilis  in  which  epileptiform  convulsions  with  coma  developed 
coincidently  with  the  cessation  of  tlie  sauious  discharge  from  the  nose,  the 
nervous  symptoms  disappearing  immediately  uj)on  the  re-establisinnent  of 
the  escape  of  pus  from  the  nose.  A  fair  inference  here  might  be  that  the 
damming  back  of  the  pus  gave  rise  to  septic  infection ;  but  septicasmia  is 
one  of  the  rarest  of  complications  in  nasal  sypliilis,  even  where  extensive 
necrosis  has  resulted  from  the  disease.  A  true  explanation  of  the  develop- 
ment of  the  brain-symptoms  in  these  cases  is  to  be  found  in  the  fact  that 
in  young  children  the  retention  of  the  crusts  produces  reflex  disturbances 
of  the  nerve-centres. 

Congenital  syphilis  of  the  nose  in  young  children  runs  an  exceedingly 
rapid  course,  the  ulceration  following  rapidly  on  the  coryza,  leading  to  ex- 
posure of  bone  and  subsequent  necrosis.  External  deformity  shows  itself 
very  early  in  the  history  of  the  case,  evidencing  the  fact  that  the  whole  of  the 
cartilaginous  septum  and  probably  some  portion  of  the  vomer  or  even  the 

1  Med.-Chir.  Truns.,  vol.  xliii.  p.  188. 
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nasal  bones  have  been  destroyed.  lu  a  case  reported  by  Hawkins  ^  nasal 
syphilis  developed  iu  a  child  six  weeks  after  birtlij  resulting  in  complete 
destruction  of  the  vomer,  with  sinking  in  of  the  nose,  four  months  later. 
"We  thus  find  the  clinical  history  of  the  development  of  syphilis  in  children 
differing  from  that  of  adults  in  a  very  striking  degree.  This  is  not  to  be 
explained  by  the  view  that  inherited  syphilis  is  a  more  active  poison  than 
the  acquired  form  of  the  disease,  but  rather  by  the  fact  that  small  children 
possess  a  comparatively  slight  power  of  resisting  the  inroads  of  any  disease  : 
hence  the  syphilitic  virus  makes  a  very  powerful  impression  from  the  onset 
upon  infants,  giving  rise  to  a  general  impairment  of  all  the  nutritive  powers,  as 
evidenced  by  their  general  cachexia  already  described,  this  general  cachexia 
not  being  necessarily  a  direct  but  rather  an  indirect  result  of  the  disease. 

Diagnosis. — The  diagnosis  of  nasal  syphilis  ought  to  be  comparatively 
easy  in  the  early  stage,  where  it  is  characterized  by  a  simple  coryza.  It 
should  be  remembered  that  the  turbinated  tissues  are  in  a  very  early  stage 
of  development  at  birth  and  for  some  months  later ;  hence  an  acute  idio- 
pathic rhinitis  is  an  exceedingly  rare  disease  at  this  age.  Furthermore,  if 
by  any  chance  such  a  disease  exist,  it  would  run  the  ordinary  course  of  a 
few  days  and  undergo  resolution,  whereas  in  syphilis  it  progresses  rapidly 
towards  the  development  of  a  discharge  of  such  a  decidedly  purulent  char- 
acter as  to  eliminate  the  possibility  of  its  being  an  acute  rhinitis,  even  in 
its  late  stages,  wherein  the  discharge  never  obtains  an  absolutely  purulent 
character.  In  a  purulent  rhinitis  in  children,  in  the  commencing  stage  of 
atrophy,  the  disease  never  develops  earlier  than  from  three  to  four  years  of 
age,  and  at  its  onset  is  an  exceedingly  mild  affection,  and  not  characterized 
by  any  notable  stenosis  or  great  swelling  of  the  mucous  membrane.  Hence, 
in  a  given  case  of  coryza  in  the  first  three  months  of  life,  if  in  any  degree 
persistent,  suspicion  should  always  be  excited  of  the  existence  of  inherited 
disease.  If,  on  the  other  hand,  the  child  is  small,  ill  nourished,  and  pre- 
sents the  ordinary  appearance  of  anaemia,  together  with  an  earthy  tint  of 
the  skin,  and  an  old-man  look  in  the  face,  we  have  still  further  confirma- 
tion of  this  suspicion.  The  appearance  of  the  characteristic  eruption,  how- 
ever, renders  the  diagnosis  complete,  and  should  be  easily  recognized  from 
its  gross  appearances.  According  to  Baiimler,^  this  usually  presents  the 
typical  copper-colored,  elevated  papules  present  on  the  buttocks  or  about 
the  anus,  which  very  soon  assume  the  appearances  of  mucous  patches.  In 
still  rarer  cases  the  eruption  may  be  of  the  macular  character,  although 
Romberg '  and  Van  Harlingen  ■*  assert  that  the  smooth  macular  eruption  is 
more  frequent.  In  either  case,  however,  the  minute  extravasation  is  char- 
acteristic of  syphilis,  as  shown  by  the  copper-colored  tint  of  the  eruption. 
Still  later  the  discharge  of  bloody  pus  mixed  with  necrotic  tissue,  in  con- 

'  Contributions  to  Pathology  and  Surgery,  vol.  i.  p.  229. 

'  Loo.  cit.,  p.  238. 

s  Klin.  Ergebnisse,  Berlin,  1846,  S.  178. 

*  International  Encyclopaedia  of  Surgery,  vol.  ii.  p.  453. 
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nection  with  the  characteristic  fetor  which  attends  an  ulcerative  process  in 
the  nose,  of  course  leaves  no  possibility  of  mistake  in  diagnosis.  Baiimler' 
alludes  to  the  characteristic  appearance  of  the  external  nose  in  these  cases 
which  consists  mainly  in  a  depressing  or  flattening  of  the  nasal  ridge  to- 
gether with  protrusion  of  the  frontal  sinuses.  This  feature  is  oftentimes 
noticeable,  and  is  not  to  be  regarded  as  an  evidence  of  any  destruction  of  the 
nasal  bones  as  the  result  of  disease,  but  is  rather  due  to  the  fact  that  in  eon- 
sequence  of  the  stenosis  the  alse  of  tlie  nose  are  sunken  in,  and  the  nostrils 
to  a  certain  degree  collapsed.  As  a  result,  the  bridge  of  the  nose  presents 
a  somewhat  bulbous  or  swollen  appearance,  which  is  heightened  by  the 
emaciation  of  the  child,  the  features  being  pinched,  as  it  were,  and,  the 
subcutaneous  cellular  tissue  being  absorbed,  the  thin  flabby  skin  drawn 
firmly  across  the  nose  gives  it  a  misshapen  aspect,  which,  as  before  stated,  is 
only  an  appearance,  and  not  an  absolute  condition. 

In  addition  to  these  subjective  symptoms,  much  light  can  also  be  thrown 
on  the  matter  of  diagnosis  by  making  close  inquiry  as  to  the  possibility 
of  syphilitic  disease  in  either  the  father  or  mother.  A  patient  may  often- 
times attempt  to  deceive  a  physician  where  the  inquiry  is  made  in  regard  to 
acquired  syphilis  in  his  own  person.  When,  however,  a  man  is  confronted 
with  the  possibility  of  having  transmitted  a  loathsome  disease  to  his  offspring, 
he  is  usually  disposed  to  answer  questions  with  absolute  candor  and  honesty. 
Hence  this  clinical  feature  of  the  disease  can  usually  be  investigated  very 
thoroughly,  and  the  facts  of  the  case  established  with  a  fair  degree  of  ce^ 
tainty.  The  same  considerations,  I  take  it,  apply  with  equal  force  to  the 
mother,  who  in  a  matter  of  this  kind  will  confide  the  truth  to  the  physician, 
even  if  she  have  something  to  conceal  from  the  husband.  As  a  matter  of 
clinical  observation,  any  father  or  mother  who  has  had  a  primary  syphilitic 
lesion  within  three  years  preceding  conception  is  liable  to  transmit  that  dis- 
ease to  the  offspring.  Whether  this  possibility  of  transmission  occurs  later, 
is  still  an  open  question.  Clinical  facts,  however,  I  think  are  rather  against 
it,  and  hence  our  investigations  should  be  made  on  this  basis.  Still  another 
interesting  question  is  as  to  the  possibility  of  the  father  transmitting  syphilis 
to  his  child  without  first  infecting  the  mother.  Clinical  facts  are  about 
equally  distributed  in  supporting  one  or  the  other  side  of  this  question,  and 
yet,  on  purely  physiological  grounds,  it  is  not  easy  to  understand  why  this 
may  not  be, — especially  as  the  possibility  of  inheriting  the  rheumatic,  gonty, 
and  tubercular  diatheses  from  the  father  remains  unquestioned. 

Prognosis. — The  early  development  of  syphilis  in  children  is  to  be 
regarded  as  the  evidence  of  the  activity  of  the  specific  virus  in  the  system. 
Thus,  in  a  case  where  the  evidences  of  the  disease  are  present  at  birth,  the 
prognosis  is  simply  bad,  as  those  cases  are  rarely  amenable  to  treatment,— 
one  of  the  most  serious  features  of  the  case  being  that  the  nasal  disorder 
so  far  interferes  with  nursing  as  to  lead  to  the  very  early  development  of 

1  Loc.  cit.,  p.  239. 
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malnutrition  or  marasmus,  and  the  children  usually  succumb,  largely  as  a 
result  of  this  complication.  On  the  other  hand,  we  may  state  it  as  a  rule 
that  the  later  the  development  of  the  disease  the  more  favorable  the  prog- 
nosis, in  that  the  child  has  had  an  opportunity  of  gaining  vigor  and  strength 
to  combat  the  blood-poison  when  it  manifests  itself;  and,  furthermore,  I 
think  it  may  be  safely  assei-ted  that  the  later  the  disease  manifests  itself  the 
slower  its  progress,  and  hence  the  better  the  opportunity  for  establishing  the 
diagnosis  and  placing  the  child  under  proper  remedial  measures.  In  the 
ordinary  run  of  cases — namely,  in  those  cases  in  which  the  coryza  or 
syphilis  sets  in  from  four  to  six  weeks  after  birth — the  prognosis  is  based 
largely  on  the  general  condition  of  the  child,  many  children  showing  at  this 
age  very  marked  evidence  of  marasmus.  In  these  cases  the  prognosis  is 
bad.  If,  on  the  other  hand,  we  have  to  do  with  a  fairly  well  nourished 
child  at  four  to  six  weeks  of  age  who  develops  syphilitic  coryza,  when  we 
consider  the  fact  that  we  possess  a  specific  remedy  in  mercury  and  that 
children  come  readily  under  the  influence  of  this  drug,  the  prognosis  may 
be  considered  favorable,  if  the  disease  is  recognized  and  the  remedies  ad- 
ministered sufficiently  early.  If  ulceration,  with  resultant  necrosis,  has 
developed  before  the  disease  is  recognized,  this  does  not  in  itself  modify 
the  prognosis  as  regards  ultimate  recovery,  other  things  being  equal.  In 
other  words,  if  a  syphilitic  child  has  developed  necrosis  at  six  months  with- 
out treatment  and  still  shows  no  very  marked  evidence  of  general  mal- 
nutrition, there  is  no  reason  for  giving  an  unfavorable  prognosis,  in  that 
the  syphilitic  explosion,  as  it  were,  which  leads  to  the  deposit  of  gummatous 
material  in  the  mucous  membrane  lining  the  nose,  seems  to  have  exhausted 
itself  in  this  deposit,  and  the  further  progress  of  the  disease  is  largely  a 
local  process,  in  that  the  mass  breaks  down  into  an  open  ulcer,  under  which 
all  the  gummy  material  which  formed  the  original  deposit  is  thrown  off. 
The  necrosis  of  bone  which  results  entails  a  much  longer  process  for  its 
exfoliation.  This  process,  however,  does  not  necessarily  lead  to  any  im- 
pairment of  the  general  health,  except  so  far  as  it  interferes  with  the  normal 
function  of  the  nose,  interfering  with  nursing  and  thereby  producing  im- 
paired nutrition.  If  what  has  now  become  a  local  disease  acts  to  impair 
the  general  health,  it  acts  indirectly  and  not  directly.  As  we  have  already 
seen,  syphilitic  disease  of  the  nose  in  children  runs  an  exceedingly  rapid 
course,  but  still  adheres  to  the  same  rules  which  govern  the  manifestations 
of  syphilis  in  the  adult.  It  shows  a  marked  hesitancy  in  transgressing' 
auatomical  boundaries,  and  does  not  extend,  therefore,  to  the  integument 
anteriorly  nor  into  the  pharynx  behind.  If  it  produces  destruction  of  the 
hard  palate,  this  is  due  to  the  original  deposit  of  gummy  material  in  the 
bones  forming  this  structure,  or,  if  the  ethmoid  or  sphenoid  bones  are  in- 
volved, this  involvement  is  due  to  original  syphilitic  disease.  In  those 
cases,  of  course,  where  the  extent  of  involvement  of  tissue  in  a  necrotic 
process  is  very  great,  the  prognosis  must  necessarily  be,  to  a  certain  extent, 
rendered  more  grave,  in  that  the  general  health  must  suifer  in  a  young 
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child  in  whom  so  large  an  extent  of  ulcerative  action  is  going  on.  We 
come,  then,  to  the  conclusion  that  a  fairly  correct  prognosis  can  be  made 
at  the  time  the  disease  is  recognized,  and  is  based  on  the  time  at  which  the 
disease  develops,  the  extent  of  tissue  involved,  and,  lastly,  but  of  most 
importance,  on  the  general  condition  of  the  child. 

Treatment. — The  local  treatment  of  the  coryza  is  a  matter  of  some 
importance,  if  thereby  we  are  enabled  to  restore  the  passages  to  their 
normal  patency  and  thus  allow  tlie  child  to  take  its  nourishment  in 
proper  amounts  from  the  breast.  For  this  purpose  we  perhaps  possess  no 
other  remedy  so  efficacious  as  cocaine,  which  should  be  used  in  the  form  of 
a  spray  in  about  one-half  per  cent,  solution,  as  follows, — 

R  Cocaine,  gr.  iii ; 
Boracis,  gr.  vi ; 
Aquaj  ad  5  i  ; 

or,  perhaps  better  still,  in  the  form  of  an  emulsion  with  some  oily  substance, 

such  as  the  following  : 

R   Cocaine,  gr.  iii ; 

Aquae,  n^  x. 
M.,  ft.  sol.,  et  adde 

01.  menth.  pip.,  vr^  v; 

01.  amygdala?,  gi. 
S. — Shake  before  using. 

Either  of  the  above  can  be  used  with  some  simple  hand-ball  atomizer,  and 
may  be  placed  in  the  hands  of  the  attendant  to  be  applied  to  each  cavity 
every  two  or  three  hours.  Astringents  possess  no  value  in  this  condition. 
The  integument  about  the  margins  of  the  nostrils  is  always  exceedingly 
tender,  and  should  be  protected  by  the  local  application  of  vaseline  or  cold 
cream.  A  certain  amount  of  good  is  undoubtedly  done  in  these  cases  by 
anointing  the  external  nose  either  with  mutton  tallow  or,  better  still,  with 
the  well-known  domestic  remedy,  the  tallow  of  a  goose. 

When  the  disease  has  progressed  to  the  ulcerative  stage,  our  efforts  are 
directed  entirely  towards  keeping  the  parts  thoroughly  cleansed,  by  means 
of  a  wash,  after  the  membrane  has  been  reduced  and  the  passages  opened 
as  far  as  possible  by  one  of  the  cocaine  solutions  already  mentioned.  For 
the  wash  any  simple  alkaline  lotion  may  be  used.  The  difficulty,  of  course, 
in  cleansing  the  nose  in  an  infant  is  that  the  child  cannot  blow  its  own  nose. 
This  is  fairly  well  accomplished  for  the  child  by  fitting  the  nozzle  of  the 
spray-apparatus  into  the  nostril  and  pressing  the  bulb,  the  reservoir  of  the 
spray  being  empty ;  the  theory  being  that  if  you  blow  into  one  nostril  of 
the  child  the  palate  is  immediately  thrown  up  against  the  posterior  wall  or 
the  pharynx  and  that  orifice  closed,  and  hence  the  current  of  air  escapes  with 
considerable  force  through  the  other,  carrying  with  it  such  mucus  or  pus  as 
may  lie  in  the  passages.  If  this  is  not  successful,  there  is  no  serious  objec- 
tion to  using  a  cotton  pledget  firmly  fixed  on  the  end  of  a  probe,  as  after 
the  use  of  cocaine  the  parts  are  by  no  means  sensitive.     If  ulceration  has 
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set  in,  the  efforts  should  be  towards  controlling  this,  in  that  the  disease 
runs  an  exceedingly  rapid  course,  and  bony  necrosis  must  necessarily  occur 
unless  the  ulcerative  process  is  arrested,  for  we  are  justified  in  believing 
that  a  gummy  deposit  does  not  always  extend  deeply  into  the  mucous 
membrane,  and  hence  necrosis  is  not  always  an  inevitable  result  of  an 
ulcerative  action.  Our  best  method  of  controlling  ulcerative  action  is  by 
the  use  of  iodol  or  iodoform.  This  should  be  applied,  after  the  parts  are 
thoroughly  cleansed,  in  the  form  of  a  powder,  by  means  of  insufflation. 
Neither  of  these  drugs  is  irritating,  and  hence  they  can  be  used  in  full 
strength. 

By  far  the  most  important  treatment  of  nasal  syphilis  is  to  bring  the 
child  as  rapidly  as  possible  under  the  influence  of  mercury,  the  administra- 
tion of  which  must  be  regulated  by  much  the  same  rules  as  govern  its 
administration  in  adults.  If  for  any  reason  the  administration  by  the 
mouth  cannot  be  well  managed,  inunctions  answer  an  excellent  purpose,  the 
amount  of  mercurial  ointment  to  be  used  being  about  five  grains  daily,  or, 
still  better,  the  oleate  may  be  used,  two  or  three  minims  daily  of  a  twenty- 
per-cent.  strength.  Ordinarily,  however,  I  think  the  internal  administra- 
tion of  mercury  is  preferable,  and  for  this  purpose  we  may  use  either 
mercury  with  chalk  or  calomel  in  doses  of  one  grain  twice  or  three  times 
daily,  or  protiodide  in  doses  of  one-eighth  or  one-tenth  of  a  grain.  In 
children,  as  in  adults,  the  administration  of  the  protiodide  is  liable  to 
cause  disturbance  of  the  bowels.  This,  however,  can  be  regulated  by  the 
administration  of  a  small  quantity  of  opium.  If  for  any  reason  we  are 
obhged  to  abandon  internal  medication,  we  must  resort  to  inunctions  or 
mercurial  baths.  The  mercurial  bath  may  be  prepared  by  dissolving  eight 
or  ten  grains  of  corrosive  sublimate  in  four  or  five  gallons  of  tepid  water, 
into  which  the  child  is  placed  and  allowed  to  remain  from  ten  to  fifteen 
minutes,  care  being  taken  to  exclude  water  from  the  eyes,  mouth,  and  nose. 
If  ulceration  exists  in  the  nasal  cavity,  or  evidence  of  gummy  deposit,  it  is 
well  to  administer  small  doses  of  iodide  of  potassium  for  a  limited  period 
of  time,  this  period  being  governed  by  the  toleration  of  the  child  and  the 
impression  which  the  remedy  makes  upon  this  special  feature  of  the  disease. 
The  dose,  however,  cannot  ordinarily  be  increased  above,  possibly,  two 
grains  given  three  times  daily.  In  this  case  it  is  probably  wiser  to  confine 
the  administration  of  mercury  to  either  the  biniodide  or  the  bichloride,  as 
in  this  manner  any  danger  is  avoided  of  forming  in  the  system  a  poisonous 
combination  of  the  iodine  with  mercury,  although  this  objection  to  the 
combined  administration  of  these  two  remedies  has  probably  been  over- 
estimated. In  addition  to  the  constitutional  treatment,  the  general  con- 
dition of  the  patient  ordinarily  demands  the  administration  of  tonics,  and 
especially  the  use  of  cod-liver  oil,  while  at  the  same  time  the  most  scrupu- 
lous care  must  be  exercised  in  the  observation  of  the  utmost  cleanliness  in 
the  child's  surroundings,  by  the  daily  administration  of  the  cold  bath,  and 
by  subjecting  the  child  to  the  best  of  general  hygienic  influences. 
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ACUTE  CORYZA. 

By  GAEL  SEILEE,  M.D. 


Definition. — There  is  perhaps  no  affection  more  common  in  infancy 
and  early  childhood  than  acute  coryza,  or  cold  in  the  head,  or  sniffles 
as  it  is  commonly  called  by  mothers  and  nurses;  and,  because  it  is  so 
common  and  apparently  trifling  an  affection,  little  attention  is  paid  to  it  by 
those  who  have  the  care  of  children.  And  yet,  trifling  as  it  seems  in  most 
instances,  it  is  a  disease  which  should  by  no  means  be  neglected  or  made 
light  of,  for  serious  consequences  may  result.  The  disease  may  be  defined 
as  an  acute  inflammation  of  the  mucous  membrane  and  the  underlying 
erectile  tissue  of  the  nasal  cavities,  characterized  by  swelling  of  the  tissues, 
heat,  and  dryness,  followed  by  a  more  or  less  copious  discharge  of  thicic 
mucus  or  muco-pus,  which  by  its  presence,  together  with  the  swelling, 
produces  more  or  less  complete  obstruction  of  the  nasal  cavities  and  thus 
prevents  nasal  respiration. 

As  is  well  known,  the  nose  in  infants  and  small  children  is  relatively 
smaller  than  the  other  features  of  the  face,  and  the  anatomical  relation  of 
the  parts  within  the  nasal  cavities  is  slightly  different  from  that  in  the 
adult.  Thus,  Kohts  and  Lorent  have  observed  that  the  meatuses  in  the 
child's  nose  are  very  narrow,  and  that  the  lower  turbinated  bone  projects 
farther  into  the  nasal  chamber  than  it  does  in  the  adult,  thus  making  the 
breathing-space  very  small  indeed.  In  the  same  way,  the  middle  turbinated 
bone  is  also  curved  more  towards  the  septum,  and  is  frequently  cleft  so  that 
apparently  it  consists  of  two  wings,  so  to  speak,  while  the  upper  portion  of 
the  anterior  nasal  chambers  is  filled  up  by  the  superior  turbinated  bone, 
which  may  also  be  cleft.  This  anatomical  arrangement  does  not  allow  of 
much  enlargement  of  the  soft  parts  by  swelling,  and,  consequently,  even  a 
slight  tumefaction  of  the  mucous  membrane  or  a  slight  thickening  of  the 
normal  nasal  secretion  will  produce  obstruction  of  the  nose.  As  the  child 
grows  older  the  turbinated  bones  are  gradually  drawn  away  from  the 
septum,  thus  increasing  the  size  of  the  meatuses ;  and,  consequently,  au 
attack  of  coryza  does  not  produce  as  disastrous  effects  in  older  children  as 
it  does  in  infants  who  have  not  as  yet  learned  to  breathe  through  the 
mouth  with  comparative  comfort. 

Symptoms. — An  attack  of  coryza  is  usually  ushered  in  with  more  or 
386 
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less  severe  general  febrile  disturbances.  The  first  symptoms  which  call 
attention  to  the  nasal  mucous  membrane  as  being  the  source  of  disturbance 
are  sneezing,  congestion  of  the  conjunctiva  with  increased  flow  of  tears,  a 
slight  watery  discharge  from  the  nostrils,  and  obstruction  to  nasal  respira- 
tion. The  infant  at  the  breast  will  grasp  the  nijjple  in  its  mouth  to  suck, 
but  will  let  go  of  it  almost  immediately  to  catch  its  breath,  thus  being 
unable  to  obtain  the  necessary  amount  of  nourishment,  and  the  pangs  of 
hunger  are  added  to  the  other  symptoms.  This  catching  of  the  breath 
through  the  mouth  often  resembles  an  attack  of  laryngismus  stridulus,  and 
may  be  mistaken  for  acute  laryngitis.  In  older  children  this,  of  course,  does 
not  occur,  yet  even  they  often  experience  great  difficulty  in  eating  or  drinking. 

In  the  course  of  a  few  hours  a  watery  discharge  is  seen  to  issue  from  the 
nostrils,  which  on  coming  in  contact  with  the  skin  produces  a  tickling  sen- 
sation, and  the  child,  in  order  to  relieve  itself,  sniffs  it  back  again,  and 
therefore  the  name  ''  sniffles"  has  been  given  to  the  affection.  This  dis- 
charge, containing  as  it  does  almost  all  the  salts  of  the  blood,  is  acrid  and 
irritating,  so  that  it  causes  a  soreness  of  the  skin  of  the  upper  lip  and  the 
edges  of  the  nostrils  unless  the  child  is  kept  scrupulously  clean. 

In  the  course  of  a  few  days  the  discharge  becomes  thick  and  yellowish 
in  color,  and  the  obstruction  to  nasal  respiration  is  thereby  increased,  and 
the  pharynx  and  larynx  become  involved  in  the  inflammatory  process  in 
consequence  of  the  enforced  mouth-breathing.  The  febrile  symptoms  which 
usually  disappear  with  the  appearance  of  the  watery  discharge  again  make 
their  appearance,  and  older  children  complain  of  headache  and  loss  of  appe- 
tite, and  are  restless  during  sleep  and  listless  and  disinclined  to  play  during 
the  day.  A  slight  hacking  cough,  with  gagging  and  even  vomiting,  par- 
ticularly in  the  morning,  is  noticed  in  many  cases,  due  to  the  accumulation 
of  the  thickened  nasal  secretion  in  the  naso-pharyngeal  cavity.  Tinnitus 
aurium  and  dulness  of  hearing,  with  occasional  earache,  are  also  noticed  in 
some  cases  where  the  inflammation  has  extended  to  the  openings  of  the 
Eustachian  tubes,  and  this  may  lead  to  middle-ear  catarrh  and  perforation 
of  the  tympanic  membrane. 

The  conjunctiva  also  becomes  affected  in  many  cases,  being  injected ;  and 
watering  of  the  eyes,  with  a  thickening  of  the  secretion,  closing  the  lids 
together  during  sleep,  is  obsen^ed. 

As  a  rule,  in  the  ordinary  non-infectious  cases  the  discharge  becomes 
gradually  less,  until,  in  the  course  of  a  week  or  ten  days,  it  has  entirely  dis- 
appeared aud  complete  health  has  been  restored. 

In  cases,  however,  in  which  the  coryza  is  due  to  necrosis  of  the  bones  in 
the  nasal  cavity,  or  to  foreign  bodies  introduced  into  the  nose,  or  if  it  is  of 
gonorrhceal  origin,  the  discharge  keeps  up  indefinitely,  and  may  become 
purulent  and  sanguineous.  If  it  is  due  to  the  presence  of  nasal  polypi, — 
which,  however,  is  very  rarely  the  case  in  young  children, — bleeding  from 
the  nose  is  quite  frequent,  while  in  the  ordinary  forms  of  coryza  uosebleeding 
is  seldom  met  with. 


338  ACUTE    CORYZA. 

In  one  variety,  which  is  infectious  but  not  contagious,  and  is  usually 
seen  in  connection  with  acute  pharyngitis  and  tonsillitis,  the  febrile  symp- 
toms are  absent  at  the  onset  of  the  disease,  and  do  not,  as  a  rule,  develop 
until  the  second  or  third  day,  while  the  attack  is  usually  ushered  in  by 
some  muscular  pain  and  great  weakness. 

Etiology. — The  cause  of  acute  coryza  in  the  majority  of  cases  is  a  chill- 
ing of  the  surface  of  the  body  or  of  the  feet  by  getting  them  wet.  Insuf- 
ficient clothing,  leaving  the  child  long  without  changing  a  soiled  or  wet 
diaper,  insufficient  drying  of  the  skin  after  a  bath,  may  bring  on  au  attacii. 
Kicking  off  the  bedclothes  at  night,  undue  exposure  to  wet  or  cold  during 
the  day,  and  insufficient  ventilation  in  the  bedchamber  are  also  causes  of 
coryza  in  older  children.  A  number  of  cases  of  coryza  in  infants  have  been 
observed  which  were  caused  by  undue  exposure  of  the  eyes  to  strong  light, 
the  irritation  thus  started  in  the  conjunctiva  extending  to  the  nasal  mucous 
membrane  either  by  direct  infection  through  the  tear-duct  or,  more  liliely, 
by  reflex  nerve-action. 

Many  authors  assert  that  a  frequent  cause  of  coryza  in  new-born  chil- 
dren is  the  introduction  into  the  nose  of  the  secretions  of  the  maternal 
vagina ;  but,  unless  these  secretions  are  of  a  specific  gonorrhoeal  nature,  it  is 
very  imlikely  that  they  will  give  rise  to  a  coryza  in  the  child.  It  is  a  well- 
known  fact  that  the  unbroken  mucous  membrane  of  the  nasal  cavities  does 
not  readily  absorb  any  infectious  material,  and  even  surgical  procedures  in 
children  and  adults  can  be  carried  on  without  antiseptic  precautions  without 
producing  septic  wounds  or  even  suppuration,  because  the  abundant  secre- 
tion of  mucus  so  covers  the  surface  of  the  mucous  membrane  that  infec- 
tion seems  impossible.  On  the  other  hand,  a  systemic  infection  is  a  very 
frequent  cause  of  acute  coryza,  and  thus  it  is  a  common  symptom  of  most 
of  the  zymotic  diseases  of  childhood,  while  at  the  same  time  the  systemic 
poison  may  find  its  expression  in  an  inflammation  of  the  upjoer  air-passages 
only,  as  is  the  case  in  influenza  and  in  the  lately-observed  form  of  infectious 
pharyngitis  without  initial  febrile  symptoms. 

Congenital  syjihilis  is  also  a  frequent  cause  of  coryza  in  infants,  and  is 
distinguished  in  nothing  from  the  ordinary  acute  disease  except  in  the  per- 
sistence of  the  symptoms  when  the  cause  is  not  recognized  and  the  treatment 
is  not  anti-syphilitic.  In  older  children  suffering  from  syphilitic  coryza 
the  discharge  is  frequently  bloody,  and  emits  a  disagreeable  odor,  due  to 
the  ulcerative  process  having  attacked  the  bony  structures,  thus  causing 
necrosis. 

Gastric  and  intestinal  irritation  caused  by  indigestion  or  the  presence  of 
worms  in  the  bowels  is  another  frequent  etiological  factor  in  the  production 
of  the  disease.  Finally,  the  presence  in  the  anterior  nasal  chambers  of 
foreign  bodies,  such  as  pieces  of  paper,  cherry-stones,  shoe-buttons,  small 
pebbles,  and  other  like  articles,  M'hicli  children  are  very  apt  to  push  up 
their  nostrils  without  being  noticed  by  their  parents  or  guardians,  gives 
rise  to  an  attack  of  coryza  which,  like  that  of  syphilitic  origin,  becomes 
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prolonged,  and  the  discharge  sanguineous  and  fetid,  unless  the  foreign  body- 
is  removed. 

Polypi  and  neoplasms  are  rarely  met  with  in  the  nasal  cavities  of  infants 
and  young  children,  while  in  older  children  they  are  not  infrequent  and  by 
their  presence  give  rise  to  all  the  symptoms  of  acute  coryza. 

Method  of  Examination. — The  treatment  must  first  of  all  be  directed 
to  discover  and  remove  the  cause  of  the  disease,  and,  consequently,  a  careful 
inspection  of  the  anterior  nasal  chambers  of  the  child  is  necessary. 

The  method  best  adapted  for  this  purpose,  in  the  writer's  experience,  is 
to  insert  a  small  rubber  ear-speculum  or  delicate  nasal  dilator  into  the  nos- 
tril, and  reflect  a  strong  beam  of  light  from  a  window  or  lamp,  by  means 
of  a  concave  head-reflector  which  is  fastened  to  the  examiner's  head  by  a 
head-band,  in  the  same  manner  as  it  is  used  in  laryngoscopy.  If  the 
patient  is  an  infant,  the  examination  is  best  made  while  the  child  is  lying 
in  its  nurse's  arms  and  its  head  held  steady  by  the  nurse's  hands.  With 
older  children  it  often  becomes  necessary  to  confine  the  arms  and  legs,  which 
is  most  easily  accomplished  by  enveloping  the  little  patient  in  a  sheet  folded 
lengthwise,  so  that  it  can  be  wrapped  around  the  body  several  times,  con- 
fining both  arms  and  legs.  The  head  should  be  tilted  slightly  backward, 
and  the  source  of  light  which  the  head-reflector  reflects  should  be  above  and 
behind  the  patient's  head.  If  old  enough  to  undei'stand  the  importance  of 
the  procedure  of  the  examiner,  it  is  best  not  to  restrain  the  child  at  all,  but 
to  proceed  as  gently  as  possible  with  the  necessary  steps  of  the  examination, 
letting  the  little  patient  handle  and  examine  every  instrument  to  be  used, 
thus  gaining  his  confidence,  when,  with  a  little  expenditure  of  time  and  a 
good  deal  of  patience,  the  physician  will  be  able  to  examine  the  anterior 
and  often  even  the  posterior  nasal  chambers  of  a  child  in  precisely  the  same 
manner  as  that  adopted  for  adults. 

In  this  way  the  anterior  nasal  cavities  can  be  inspected,  and  the  con- 
dition of  the  mucous  membrane  and  the  turbinated  tissue,  as  well  as  the 
presence  of  ulceration,  foreign  bodies,  aud  neoplasms,  can  be  determined  by 
inspection.  But  it  often  becomes  necessary  to  insert  a  probe  to  determine 
with  accuracy  the  precise  character  of  a  swelling,  neoplasm,  or  foreign  body, 
and  this  should  be  done  with  great  caution,  for,  if  the  child  is  once  fright- 
ened by  being  hurt  during  an  examination  of  this  kind,  it  will  rarely  submit 
to  another  without  a  great  deal  of  struggling  and  crying.  The  writer  has 
found  it  best,  therefore,  to  apply  to  the  mucous  membrane  a  four-per-cent 
solution  of  cocaine  on  a  pledget  of  absorbent  cotton,  before  using  any  ex- 
ploratory instrument  in  the  nose  of  children.  Cocaine  solutions,  in  what- 
ever strength,  should  never  be  used  as  a  spray  in  the  nasal  cavities,  because 
such  an  application  does  not  sufficiently  localize  the  anaesthesia  to  the  spot 
which  it  is  desirable  to  render  insensible,  and  because  it  is  apt  to  pass  into 
the  post-nasal  cavity  and  from  thence  into  the  stomach  in  such  quantities  as 
to  give  rise  to  toxic  symptoms. 

After  the  cocaine  has  been  allowed  to  remain  for  five  or  ten  minutes  in 
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contact  with  the  spot  to  be  examined,  the  pledget  of  cotton  is  removed  and 
the  eJ^aminatiou  with  the  probe  can  be  carried  on  gently  without  giving  rise 
to  any  pain  or  annoyance  to  the  little  patient. 

A  posterior  rhinoscopic  examination  in  young  children  with  the  rhiuo- 
scopic  mirror  is  impossible  in  the  majority  of  cases,  and  even  in  older  chil- 
dren is  attended  with  great  difBculty.  Should  the  symptoms,  however 
point  towards  an  obstructiou  of  the  post-nasal  space,  the  index  finger  of 
the  examiner  can  easily  be  inserted  behind  the  velum  palati  and  the  naso- 
pharyngeal cavity  explored  by  the  sense  of  touch. 

An  examination  thus  conducted  will  reveal  the  mucous  membrane  in- 
tensely congested,  and  the  turbinated  tissue  swollen  so  as  to  touch  the  septum 
and  thus  almost  completely  obliterate  the  breathing-space.  During  the  fii-st 
stage  the  mucous  membrane  appears  dry  and  slimy,  while  in  the  latter 
stages  it  is  covered  by  the  more  or  less  thick  nasal  mucus,  which  must  first 
be  removed  by  spraying  or  by  mopping  with  moist  absorbent  cotton  befijre 
its  surface  can  be  seen.  Any  ulceration,  neoplasms,  or  foreign  bodies  will 
then  show  themselves  to  the  eye  and  to  the  touch  of  the  probe. 

It  is  veiy  essential  to  inquire  carefully  into  the  previous  history  of  the 
case,  particularly  with  new-born  infants,  so  as  to  be  able  to  arrive  at  a 
eori'ect  idea  of  the  cause  of  the  disease  and  institute  the  proper  treatment  at 
once  should  it  prove  to  be  a  case  of  gonorrhceal  or  syphilitic  coryza. 

Treatment. — Very  little  is  to  be  said  about  the  treatment  of  this  dis- 
ease, because  in  most  varieties  the  cure  depends  upon  the  removal  of  the 
cause  and  upon  the  good  judgment  of  the  attending  physician.  The  febrile 
symptoms  should  be  combated  in  the  usual  way  with  aconite  and  spiritus 
setheris  nitrosi  in  small  often-repeated  doses  graduated  to  the  age  of  the 
child,  and  a  small  dose  of  calomel  and  soda  as  a  mild  purge. 

The  patient  should  be  kejjt  as  quiet  as  possible,  in  a  warm  but  well- 
ventilated  room ;  and,  if  it  is  an  infant  at  the  breast,  feeding  with  a  spoon 
should  be  at  once  commenced,  so  as  to  supj)ly  the  nourishment  which  it 
cannot  obtain  in  the  usual  manner.  In  the  case  of  older  children  the 
nostrils  should  be  cleansed  three  to  four  times  a  day  with  a  spray  from  an 
atomizer  containing  a  solution  made  according  to  the  following  formula : 

B    Sodii  bicarb.,  gviii; 
Sodii  bibor.,  gviii; 
Sodii  benzoat., 
Sodii  salicylat.,  aa,  gr.  xx  ; 
Eucalyptol., 
Thymol.,  aa,  gr.  x  ; 
Menthol.,  gr.  v ; 
01.  gaultheriae,  gtt.  vi ; 
Glycerini,  gviiiss; 
Alcoholis,  g  ii ; 
Aquaj,  q.  s.  ad  Oxvi. 

With  infants  and  young  children  this  cannot  easily  be  done,  but  a  swab 
of  absorbent  cotton  dipped  in  the  solution  can  be  used  to  cleanse  the  nasal 
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mucous  membrane.  This  gives  great  relief  to  the  little  sufferers,  and  amply 
pays  for  the  trouble  which  it  occasions  to  the  nurse. 

The  external  rim  of  the  nostrils  as  well  as  the  skin  of  the  upper  lip 
should  be  well  anointed  with  cacao  butter  or  cosmoline,  and  even  the  skin 
covering  the  nose  itself  should  be  kept  well  greased. 

If  the  cause  of  the  disease  is  of  an  infectious  nature,  change  of  air, 
if  such  is  possible,  is  of  great  benefit,  and,  if  the  coryza  is  the  result  of  the 
infectious  pharyngitis  lately  observed,  small  doses  of  benzoate  of  sodium 
(one-fifth  of  a  grain)  every  hour  will  speedily  break  it  uj). 

Plenty  of  cold  water  should  be  allowed,  and  in  older  children  the  diet 
should  be  chiefly  milk  and  bread. 

Powders  of  an  astringent  nature,  such  as  tannic  acid,  nitrate  of  silver, 
sulphate  of  zinc,  and  others,  should  never'  be  used  as  local  applications  in 
the  anterior  or  posterior  nasal  cavities  of  children ;  nor  should  astringent 
solutions  be  used  in  the  form  of  washes  or  sprays,  as  they  invariably  give 
rise  to  increased  swelling  of  the  turbinated  tissue  and  thus  make  the  little 
patient  worse  rather  than  diminish  the  discomfoii;. 

As  a  local  disinfectant  in  those  cases  in  which  the  disease  is  clue  to  the 
presence  of  micro-organisms,  a  spray  of  Labarracpie's  solution  diluted  in 
the  proportion  of  one  part  to  four  of  water,  or  a  spray  of  peroxide  of 
hydrogen  diluted  (1  to  5),  thrown  into  the  anterior  nares,  after  they  have 
been  cleansed  with  the  antiseptic  solution  for  which  the  formula  is  given 
above,  will  aid  materially  in  checking  the  flow  of  mucus  and  diminishing 
the  swelling  of  the  turbinated  tissue. 

If  the  coryza  is  merely  a  symptom  of  one  of  the  zymotic  diseases  of 
childhood,  the  cleansing  of  the  anterior  nares  gives  great  relief  and  aids 
materially  in  keeping  the  fever  down,  and  in  many  cases  prevents  the  dis- 
tress and  suffering  occasioned  by  a  dry  tongue  and  throat,  because  these 
latter  conditions  are  largety  due  to  the  enforced  mouth-breathing. 

In  those  cases  in  which  a  careful  inspection  of  the  nasal  cavities  reveals 
ulceration,  which  in  children  is  invariably  due  to  congenital  syphilis,  it  is 
best  not  to  wait  for  the  slow  action  of  internal  or  even  local  medication, 
but  surgical  measures  should  at  once  be  instituted  to  remove  all  dead 
bone  and  necrosed  tissue  with  a  small  nasal  curette.  Very  little  if  any 
hemorrhage  will  follow  such  an  operation,  and  much  permanent  damage 
and  disfigurement  of  the  face  can  be  prevented  by  such  timely  surgical 
interference. 

If  foreign  bodies  are  detected,  they  should  be  removed  at  once ;  and  one 
of  the  best  instruments  for  the  purjjose  is  Gross's  ear-spoon  and  hook. 

Polypi  or  other  neoplasms  should  also  be  removed  at  once  by  means  of 
the  Jarvis  snare,  an  instrument  which,  if  properly  used,  gives  rise  to  little 
bleeding  and  pain,  and  is  far  superior  to  the  now  old-fashioned  and  bar- 
barous polypus-forceps  formerly  used  for  the  purpose. 

Although  these  surgical  procedures  can  readily  be  carried  out  with 
little  or  no  pain  by  anaesthetizing  the  parts  with  cocaine  solution,  yet  it  is 
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better  to  administer  a  general  anaesthetic  to  the  little  sufferer,  for  only  when 
unconscious  will  a  young  child  submit  to  a  lengthy  operation  within  the 
nasal  cavities. 

After  all  obstructions  by  foreign  bodies  or  neoplasms  have  been  removed 
the  after-treatment  should  consist  simply  of  frequent  cleansing  of  the  nasal 
cavities  with  the  alkaline  antiseptic  solution,  and  in  a  short  time  the  normal 
nasal  respiration  and  secretion  will  return  and  the  troublesome  disease  will 
have  disappeared. 


RHINITIS  HYPERTROPHICA. 

By  WILLIAM   CHAPMAN  JAEVIS,  M.D. 


Synonyme. — Hypertrophic  nasal  catarrh. 

Definition. — A  chronic  inflammatory  affection  of  the  nasal  passages, 
characterized  by  an  abnormal  increase  or  hypertrophy  of  the  pituitary 
membrane  and  permanent  dilatation  of  the  blood-sacs  of  the  turbinated 
structures. 

Etiology. — By  far  the  most  common  local  cause  of  nasal  catarrh  in 
children,  infants  excepted,  is  distortion  of  the  nasal  septum.  Inherited 
asymmetry  and  narrowing  of  the  nasal  fossae  will  frequently  be  discovered 
in  these  cases  of  deformity  of  the  septum.  Catarrhal  inflammation  of  the 
pharyngeal  tonsil  may  develop  a  chronic  rhinitis.  Traumatism,  foreign 
bodies,  and  polypi  act  as  local  causes  of  the  complaint.  Interference  with 
the  escape  of  venous  blood  through  the  spheno-palatine  foramen  produces 
congestion  of  the  pituitary  membrane  (Spicer).  Idiopatic  causes  of  rhinitis 
hypertrophica  are  undue  exposure  to  cold,  exposure  to  draughts,  wetting 
of  the  body  and  especially  of  the  feet,  excessive  humidity,  and  constant 
breathing  of  a  dusty  atmosphere.  Insufficient  food,  impaired  nutrition, 
general  cachexia,  syphilis,  and  scrofula  favor  the  occurrence  of  the  disease. 
Repeated  attacks  of  acute  rhinitis  may  finally  give  rise  to  a  true  hyper- 
trophic process. 

Pathology. — While  an  increase  in  the  thickness  of  the  entire  raucous 
investment  of  the  nasal  chambers  is  discoverable  in  hypertrophic  rhinitis, 
the  unique  feature  found  in  this  affection,  and  in  no  other  disease  of 
mucous  membranes,  is  a  series  of  changes  in  the  so-called  turbinated  bodies. 
These  erectile  structures  exhibit  increase  of  the  epithelial  layer  with  round- 
celled  infiltration,  thickening  of  the  submucous  cellular  tissue,  excessive 
formation  of  connective  tissue,  and  dilatation  of  the  cavernous  sinuses  with 
paresis  of  their  contractile  walls  (Jarvis).'  Posterior  turbinated  hyper- 
trophies may  be  either  soft  and  dark  or  hard  and  pinkish  white  (Seller). 
The  pituitary  membrane  is  congested  throughout  the  entire  nostril,  and 
presents  hypertrophy  of  the  epithelial  and  subepithelial  structures.  Patho- 
logical enlargement  of  the  tonsillar  and  adenoid  structures  in  the  vault 

1  Medical  Record,  May  27,  1882. 
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of  the  pharynx  is  commonly  associated  with  the  rhinitis  hypertrophica 
of  childliood. 

Complications. — In  addition  to  the  common  result  of  the  long-standing 
hypertropliic  processes,  nasal  stenosis,  there  may  exist  an  obstructive  en- 
largement of  the  adenoid  and  tonsillar  tissue  in  the  vault  of  the  pharynx. 
Proceeding  from  this  point  downward,  one  may  meet  with  pharyuo-itig 
(follicular  or  catarrhal),  laryngitis,  tracheitis,  bronchitis,  and  bronchitic 
asthma, — these  secondary  affections  being  the  result  either  of  impaired 
respiration,  of  accumulation  of  secretions,  or  of  extension  of  inflammatory 
processes. 

Organs  more  remotely  connected  with  the  nasal  cavities  may  be  like- 
wise involved,  as  the  ear,  in  the  form  of  a  purulent  otitis,  and  deafness 
may  result  from  interference  with  the  pneumatic  patency  of  the  Eustachian 
tubes,  or  the  eye,  in  the.siiape  of  a  conjunctivitis  from  inflammatory  or 
obstructive  imjjlication  of  tlie  lachrymal  duct  and  sac.  Tlie  accessory 
nasal  sinuses  and  cavities  may  be  occasionally  included  iu  the  catarrhal 
processes.  Finally,  the  general  health  of  the  child  may  be  impaired, 
through  interference  with  nutrition  and  normal  respiration,  and  the  imper- 
fect performance  of  the  last-named  function  may  result  in  a  preternatural 
narrowing  of  the  thorax. 

Diagnosis. — The  determination  of  the  existence  of  hypertrophic  rhinitis 
is  usually  accomplished  without  much  difficulty,  since  the  pathological  fea- 
tures of  the  disease  are,  as  a  rule,  well  marked.  Anterior  rhinoscopy  re- 
veals the  presence  of  localized  and  general  redundancies  of  the  iutra-nasal 
mucous  membrane,  abnormal  increase  in  the  size  of  the  turbinated  tissues, 
chronic  engorgement  of  all  the  intra-nasal  structures,  and  narrowing  of  the 

diameter  of  the  normal  dark  outlines  of  the  nasal 
^"^'  '■  respiratory   slit,  occasioned  by  the  encroachment 

of  a  deflected  septum  or  hypertrophied  turbinated 
body.  Fig.  1,  taken  from  a  life-sketch,  exhibits 
a  bilobate,  antero-inferior  turbinated  hypertrophy 
in  the  nostril  of  a  child  (female)  twelve  years  old. 
Posterior  rhinoscopy  reveals  the  presence  of 
large  glandular  masses  in  the  vault  of  the  phar- 
ynx, concomitants  of  nasal  catarrh,  and  hyper- 
trophy of  the  posterior  portions  of  the  inferior 
turbinated  bodies. 
The  symptomatic  signs  are  chronic  rhinorrhcea  in  infants,  and  inabuity 
of  sucklings  to  take  continuous  nourishment,  attacks  of  suffocative  spasm 
from  obstructed  respiration,  habitual  mouth-breathing,  constant  sneezmg; 
and  in  children  frequent  complaint  of  headache  and  earache,  nasal  cough, 
constant  raising  and  expectoration  of  ropy  mucus,  inability  to  breathe 
through  the  nose,  especially  during  the  night,  with  consequent  disturimnce 
of  rest,  dryness  of  the  throat,  and  mental  inaptitude. 

Prognosis. — In  regard  to  the  life  of  the  individual,  a  direct  fatal  issue 
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is  possible  only  during  infancy.  At  this  period  it  may  occur  in  nurslings 
from  insufficient  nourishment  (Rayer).  Nasal  stenosis,  by  robbing  an  infant 
of  its  rest,  may  ultimately  induce  exhaustion  (Frank),  or  may  lead  to  the  de- 
velopment of  pulmonary  hypersemia  (Kussmaul).  After  the  period  of  infancy 
the  prognosis  is  in  every  respect  excellent.  The  radical  relief  of  the  leading 
symptom,  nasal  stenosis,  is  promjitly  followed  by  free  nasal  drainage,  the 
easy  expulsion  of  intra-nasal  accumulations  by  means  of  the  respiratory  blast, 
recuperation  of  the  pharynx,  larynx,  and  lungs  by  the  cure  of  tlie  enforced 
mouth-breathing  habit,  improvement  in  hearing,  through  i-estoratiou  of  the 
pneumatic  aural  equilibrium,  and  removal  of  a  train  of  dependent  eye-symp- 
toms. As  a  natural  result,  a  great  improvement  in  the  general  health  of  the 
child  soon  becomes  apparent.  The  respiratory  tract  is  placed  in  the  most 
favorable  state  for  its  ultimate  and  expansive  development,  and  the  impulse 
given  to  the  nutritive  processes  is  followed  by  a  corresponding  change  for 
the  better  in  the  physical  and  mental  well-being  of  the  child. 

Treatment. — Childhood  is  par  excellence  the  period  most  favorable  for 
the  radical  treatment  of  catarrhal  disease  of  the  nose.  The  prompt  employ- 
ment of  rational  therapeutic  measures  at  this  time  is,  by  reason  of  the  in- 
cipieucy  of  the  morbid  processes,  obviously  more  likely  to  effect  a  cure  than 
later  in  life,  when  the  affection  has  become  well  stamped.  Furthermore, 
many  of  the  sequelse  and  complications  of  catarrhal  disease  may  actually 
be  prevented  or  avoided  by  the  early  employment  of  active  therapeutic 
measures. 

Treatment,  both  surgical  and  therapeutic,  has  principally  for  its  object 
the  removal  or  correction  of  two  prominent  conditions, — namely,  nasal 
stenosis  and  the  excessive  formation  and  accumulation  of  intra-nasal  mucus. 

The  methods  commonly  employed  to  overcome  nasal  obstruction  are 
reduction  and  excision. 

Hypertrophy  of  the  turbinated  tissues  and  deflection  of  the  septum  are 
most  frequently  responsible  for  nasal  stenosis,  and  consequently  require  this 
treatment.  The  turbinated  tissues  may  be  reduced  by  means  of  cocaine, 
the  action  of  the  drug  in  this  respect  being,  however,  only  temporary.  These 
structures  and  the  deflected  septum  may  likewise  be  reduced  by  the  applica- 
tion of  the  galvano-cautery.  While  the  galvano-cautery  as  a  reducing  agent 
possesses  the  advantage  of  permanency  in  its  effect,  it  is  not  entirely  free 
from  certain  objections  attending  its  use.  This  means,  as  generally  applied 
in  the  form  of  the  incandescent  platinum  point,  accomplishes  the  desired 
object  through  the  extraordinary  cicatricial  contraction  incident  to  the  heal- 
ing of  the  furrows  burned  into  the  obstructing  turbinated  tissues.  The 
common  forms  of  electric  apparatus  employed  for  this  purpose  are  the 
plunge  battery  and  the  storage  cell.  Both  accomplish  this  object  in  a  satis- 
factory manner,  the  preference  lying  mainly  in  the  matter  of  cell-construc- 
tion. The  two  most  convenient  forms  of  plunge  batteries  known  to  me 
are  those  of  Dr.  Seiler,  made  by  Fleming,  of  Philadelphia,  and  Dr.  Eobin- 
sou's,  sold  by  Stammers,  of  New  York.     After  a  diversified  experience  with 
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many  varieties  of  apparatus,  my  preference  has  been  finally  exercised  in 
favor  of  Gibson's  (of  New  York)  storage  cell,  as  affording  one  of  the  most 
powerful,  manageable,  compact,  portable,  and  reliable  means  for  electrical 
supply  now  found  in  the  market. 

The  other  forms  of  reducing  agents — injections  of  ergotin,  galvanization, 
elastic  pressure,  nasal  sounds,  etc. — may  be  safely  dismissed  with  a  mere 
mention,  since  their  general  utility  and  effectiveness  are  as  yet  largely 
matters  of  conjecture. 

The  other  method  employed  to  overcome  nasal  stenosis — namely,  that 
of  excision  or  removal  of  the  offending  tissues — is  by  far  the  most  valuable, 
by  reason  of  the  simplicity  and  effectiveness  of  the  means  at  our  disposal. 
The  most  important  of  these  are  the  snare,  destructive  action  of  caustics, 
ligature,  excision  (scissors),  ablation  (tearing),  and  disintegrating  injec- 
tions. 

The  cold-wire  loop,  when  properly  employed,  offers  the  simplest,  safest, 
and  most  effective  means  for  the  removal  of  redundant  turbinated  tissues 
and,  occasionally,  obstructive  distortions  of  the  septum.  Fig.  2  shows  the 
Icraseur  devised  by  me  to  remove  vascular  turbinated  hypertrophies  with 
facility  and  with  little  or  no  pain  and  hemorrhage.     A  detailed  description 

Fig  2 


The  above  illustration,  taken  from  Dr.  LefTerts's  work  on  "  Chronic  Niisal  Catarrh,"  con- 
veys an  excellent  idea  of  the  position  assumed  by  the  ecraseur  when  adj  asted  for  the  removal 
of  posterior  turbinated  hypertrophies. 

of  the  manner  in  which  the  instrument  is  employed  may  be  found  in 
special  articles.^  Anterior  turbinated  hypertrophies  are  removed  by  simply 
pressing  the  wire  loop  against  the  loose  redundant  structure  and  slowly 
pinching  it  off.  Occasionally  the  hypertrophy  will  be  found  to  be  too  firm 
to  permit  of  its  being  seized  in  this  manner.     In  these  cases  it  will  be 

•Dr.  P.  Bosworth,  "Jarvis's  Operation,  its  Relation  to  Nasal  Catarrh,"  Medical 
Eecord,  July  9,  1881;  Dr.  Carl  Seiler,  ".Jarvis's  Operation  in  Hypertrophic  Nasal 
Catarrh,"  Medical  Eecord,  October  29,  1881 ;  Dr.  P.  I.  Knight,  Medical  News,  January 
21,  1882. 
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Fig.  3. 


Transfixion-Needle  and  Snare,  adjusted  for  the  per- 
formance of  the  operation.  (From  Dr.  Sajous's  work  on 
"  Diseases  of  the  Nose  and  Throat,"  the  author  having  kindly 
furnished  me  with  the  illustration.) 


necessary  to  employ  my  transfixion-needle.  The  delicate  needle  is  simply 
thrust  through  the  base  of  the  hypertrophy,  the  wire  loop  being  then 
carried  over  the  point  and 
heel  of  this  device.  (Fig.  3.) 
Turbinated  hypertrophies 
may  also  be  removed  by  the 
persistent  application  of  escha- 
rotics.  The  most  popular 
agents  of  this  kind  are  chromic 
acid,  monochloracetic  acid, 
nitrate  of  silver,  and  nitric 
acid.  Chromic  acid  is  applied 
upon  a  flattened  cojiper  probe, 
the  affected  tissues  being  first 
bathed  with  a  solution  of 
cocaine.  Nitrate  of  silver  may 
be  applied  first  upon  a  probe 
or  in  the  form  of  the  miti- 
gated stick.  Nitric  acid  may 
be  applied  upon  a  glass  rod  or 
by  moistening  the  point  of  a 
splinter  of  wood  with  the  de- 
structive fluid.  Acetic  acid  is  recommended  by  Dr.  Bosworth,  of  New 
York,  being  employed  by  him  in  the  same  manner  as  exjjlained  for  chromic 
acid. 

Localized  cartilaginous  deviations  of  the  septum  may  be  readily  re- 
moved by  means  of  the  snare  and  transfixion-needle.  Extensive  deflec- 
tions, osseous  or  osseo-cartilaginous  in  character,  require  the  use  of  special 
cutting  devices.  Adams's  fracture-forceps,  Steele's  stellate  punch,  Bos- 
worth's  hand-saw.  Roe's  electric  saw.  Seller's  gouges,  and  many  forms  of 
nasal  burrs  have  been  employed,  more  or  less  effectively,  for  this  purpose. 
The  electric  drill  furnishes  a  speedy,  effective,  and  manageable  means  for 
removing  intra-nasal  distortions.  These  I  have  had  constructed  of  steel 
tubing,  to  facilitate  antiseptic  cleansing.  The  C.  and  C.  electric  motor 
propelled  by  a  single  storage  cell  furnishes  ample  power  for  running  the 
antiseptic  tubular  drills.  Cocaine  is,  of  course,  employed.  The  importance 
of  the  surgical  treatment  of  the  malformed  or  deflected  septum  in  children 
is  more  apt  to  be  overlooked  than  to  be  overestimated,  for  it  has  been  deter- 
mined that  these  distortions  are  more  readily  corrected  at  this  time  of  life, 
when  the  nostrils  are  plastic  and  undeveloped.  Certain  it  is  that  the  golden 
opportunity  to  nip  a  catarrhal  process  in  the  bud,  which  if  left  untreated 
may  end  in  life-long  discomfort,  should  not  be  lightly  dismissed.  (Fig.  4.) 
The  therapeutic  management  of  chronic  rhinitis,  while  valuable  in  child- 
hood, is  especially  indicated  in  infancy.  Therapeutic  measures  are  employed 
to  free  the  nasal  passages  from  accumulations  of  mucus,  for  the  healing  of 
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catarrhal  excoriations,  the  softeoiog  of  uasal  iucriistations,  the  hibrication 
and  palliation  of  the  inflamed  mucous  membrane,  and  the  cure  of  hemor- 
rhagic abrasions. 

FiQ.  4. 


AZARD,  HAZARD  4  CO. 


Anterior  Deflection  of  the  Nasal  Septum,  before  and  after  its  removal  by  means  of 
the  antiseptic  tubular  drill.    (From  a  life-sketch.) 

Detergents  and  antiseptic  washes  are  employed  to  carry  out  the  first 
indication.  They  relieve  the  stenosis  b}-  softening  and  washing  away  the 
intra-nasal  incrustations  and  thickened  mucus.  The  devices  usually  em- 
ployed to  render  these  applications  effective  are  the  anterior  and  posterior 
nasal  syringe,  several  forms  of  nasal  douches,  and  various  spraying  devices. 
The  post-nasal  syringe  offers  a  most  thorough  means  for  flushing  the  nasal 
cavities.  When  organic  stenosis  exists,  removable,  however,  by  surgical 
measures,  ear-trouble  may  be  caused  by  fluids  being  forced  into  the 
Eustachian  tube.  The  utility  of  this  means  is  lessened  or  lost  with  infants 
and  very  young  children.  In  this  class  of  cases  some  form  of  anterior  nasal 
douche  or  spray  may  be  employed.  A  simple  and  useful  douche  of  this 
kind,  extemporized  by  myself,  can  be  had  by  fitting  the  nasal  nozzle  of  a 
Politzer  air-bag  to  the  rubber  bulb  of  a  Warner  douche.  A  peculiar  pitcher 
devised  by  Politzer  to  pour  fluids  through  the  nose  may  be  also  utilized. 
Thudichum's  or  Weber's  gravity  douches  are  also  sometimes,  but  less  satis- 
factorily, employed.  A  variety  of  substances  have  entered  into  the  compo- 
sition of  nasal  lotions,  among  which  may  be  mentioned  bicarbonate,  bibo- 
rate,  benzoate,  phosphate,  and  chlorate  of  sodium,  in  the  proportion  of  from 
one  to  five  grains  to  the  ounce  of  fluid.  These  bland,  unirritating  salts  of 
sodium  are  usually  employed  in  solution  with  glycerin  and  a  mere  trace  of 
an  antiseptic  agent,  like  peppermint,  menthol,  salicylic  acid,  benzoic  acid, 
carbolic  acid,  or  bichloride  of  mercury.  Nasal  lotions  are,  of  course,  always 
warmed  before  using. 

Astringents  are  of  doubtful  efficacy  as  applied  to  the  pituitary  mem- 
brane.    It  is  possible  that  they  may  occasionally  act  as  mild  local  tomes. 
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These  solutions  should  be  very  weak.  Ferric  alum  and  sulphate  of  zinc 
(or.  ss-i  to  the  ounce)  and  glycerite  of  tannin  (gtt.  x  to  the  ounce)  are  most 
commonly  employed  in  the  form  of  a  spray. 

Powders,  on  account  of  their  irritating  qualities,  are  contra-indicated  in 
hypertrophic  rhinitis. 

Unguents  are  sometimes  useful  to  soften  and  soothe  the  inflamed  mucous 
membrane  and  to  prevent  the  formation  of  intra-nasal  incrustations.  They 
may  be  sprayed  into  the  nose  or  applied  by  means  of  a  brush.  Sprays  of 
heated  vaseline  prove  very  grateful. 

These  local  measures  will  naturally  have  to  be  combined  with  appro- 
priate treatment  of  the  effects  and  complications  of  the  catarrhal  processes, 
commonly  observed  in  the  ear,  eye,  pharynx,  larynx,  and  throughout  the 
system,  as  manifested  by  constitutional  depression,  nervous  erethism,  mental 
disturbances,  and  derangement  of  the  various  viscera. 


CROUPOUS  RHINITIS. 

By   F.   H.    BOSWORTH,  M.D. 


A  MORE  correct  understanding  of  inflammatory  diseases  involving  the 
nasal  passages  M'ill,  I  think,  be  arrived  at  if  we  adopt  that  classification  in 
which  the  term  used  to  designate  a  disease  also  indicates  its  pathological 
character.  Thus,  when  we  speak  of  simple  rhinitis,  we  allude  to  a  catar- 
rhal rhinitis,  or  an  inflammation  characterized  by  a  fluid  discharge ;  when 
we  speak  of  croupous  rhinitis,  we  have  to  do  with  an  inflammation  charac- 
terized by  a  deposit,  on  the  external  surface  of  the  mucous  membrane,  of 
a  fibrinous  exudation,  or  false  membrane ;  when  we  speak  of  diphtheritic 
rhinitis,  we  allude  to  that  form  of  inflammation  characterized  by  the  devel- 
opment of  a  false  membrane  which  not  only  lies  upon  the  surface,  but  also 
infiltrates  the  tissues  of  the  mucous  membrane  down  to  its  deeper  layers. 
The  term  croupous  rhinitis,  then,  we  use  to  designate  that  form  of  acute 
inflammation  of  the  mucous  membrane  lining  the  nose  which  is  character- 
ized by  the  formation  on  its  surface  of  a  fibrinous  exudation. 

The  disease  is  met  with  both  among  children  and  in  adult  life.  In 
children  it  runs  a  somewhat  more  protracted  course  and  is  attended  with 
symptoms  of  a  graver  character,  although  the  disease  is  rarely  in  itself  a 
dangerous  one.  From  an  examination  of  the  literature  of  the  subject  we 
would  gain  the  impression  that  it  is  an  exceedingly  rare  affection,  for  we 
find  few  writers  alluding  to  it ;  and  yet,  I  think,  it  is  far  more  common 
than  is  usually  supposed.  Moreover,  the  literature  of  the  subject  is  some- 
what vague  and  indefinite,  for  we  find  Friinkel '  referring  to  it  as  a  compli- 
cation of  diphtheritic  disease  of  the  nose,  thus  confusing  two  entirely  sepa- 
rate and  distinct  diseases,  an  error  which  Schiiler  ^  also  falls  into  in  reportmg 
a  case  of  the  disease,  still  using  the  term  diphtheritic.  Cohen,^  on  the  other 
hand,  while  recognizing  it  as  a  disease  distinct  from  diphtheria,  describes  it 
as  a  complication  of  acute  coryza.  Later,  however,  we  find  Moldenhauer 
recognizing  it  as  a  distinct  disease,  and  giving  us  an  excellent  description 

1  Ziemssen's  Cyclopaedia,  Am.  ed.,  vol.  iv.  p.  136. 

2  Jahrbuch  fur  Kinderheilkunde,  N.  F.,  Jahrg.  iv.,  1871,  p.  331. 

'  Diseases  of  the  Throat  and  Nose,  2d  ed.,  p.  832. 

*  Monatschrift  fiir  Ohreiiheilliunde,  No.  9,  1887. 
400 


CROUPOUS    RHINITIS.  401 

of  its  course  and  symptoms ;  in  the  same  manner  examples  of  the  disease 
were  reported  by  Hartmann/  Seifert,^  and  Ilyerson.^ 

Causation. — When  we  come  to  consider  the  causes  of  the  disease,  we 
enter  upon  the  discussion  of  patliological  problems  by  no  means  yet  fully 
determined.  I  tliiok,  however,  that  the  weight  of  clinical  evidence  is  largely 
in  favor  of  the  view  that  a  croupous  exudation  is  a  local  manifestation  of  a 
general  disease.  Thus,  a  diphtheritic  exudation  we  regard  as  local  evidence 
of  the  general  disease  which  we  term  diphtheria ;  and  so  a  croupous  exuda- 
tion is  to  be  regarded  as  the  local  evidence  of  a  general  disease  to  which  we 
have  as  yet  given  no  definite  name.  That  this  is  true,  I  think,  is  fully 
evidenced  by  the  fact  that  the  disease  is  invariably  attended  with  very  great 
systemic  disturbance  and  general  febrile  movement,  far  more  so  than  would 
be  commonly  expected  as  symptomatic  of  a  purely  local  inflammatory  action. 
The  prominent  general  condition,  probably,  is  an  excess  of  fibrin  in  the 
blood,  which  we  may  call  hyperinosis,  and  which  so  far  dominates  the  local 
inflammatory  action  as  to  change  a  simple  catarrhal  inflammation  into  one 
attended  with  an  escape  of  fibrin  from  the  blood,  which  changes  the  simple 
mucous  discharge  into  a  fibrinous  exudation,  and,  as  the  result,  the  formation 
of  a  false  membrane.  Now,  furthermore,  I  believe  that  a  croupous  exuda- 
tion is  primarily  due  to  the  deposit  of  a  germ  upon  the  surface  of  the 
mucous  membrane,  whicli,  making  its  way  into  the  blood,  gives  rise  to  this 
condition  of  hyperinosis,  and  which  at  the  same  time,  also,  has  a  certain 
influence,  perhaps,  in  exciting  the  croupous  inflammation  at  its  point  of 
entrance.  Of  this  we  have  abundant  clinical  evidence  in  the  fact  that  the 
surface  of  the  tonsil  is  the  most  frequent  site  for  the  formation  of  any  false 
membrane,  whether  croupous  or  diphtheritic,  and  in  the  ragged  surface  of 
the  faucial  tonsil  we  have  the  physical  conditions  which  afford  the  most 
favorable  site  for  the  lodgement  of  a  germ,  in  that  it  becomes  entangled,  as 
it  were,  in  the  crypts  or  innumerable  open-mouthed  follicles  which  are  found 
in  this  region.  Furthermore,  that  the  disease  should  be  exceedingly  rai-e, 
as  involving  the  nasal  cavity,  is  accounted  for  by  the  fact  that  here  we  have 
to  do  with  an  absolutely  smooth  surface,  which  is  constantly  bathed  in  the 
profuse  flow  of  serum  which  constitutes  the  respiratory  exosraosis,  and,  still 
further,  any  lodgement  of  a  germ  on  this  surface  is  prevented  by  the  con- 
stant to-aud-fro  current  of  air,  and  also  by  the  ceaseless  activity  of  the 
vibratory  movements  of  the  cilia. 

At  a  rather  interesting  discussion  on  this  disease  which  occurred  at  the 
sixtieth  meeting  of  the  German  Naturalists  and  Physicians,  Bresgen  made 
the  observation  that  not  infrequently  it  resulted  from  the  use  of  the  gal- 
vano-cautery  in  the  nose.  I  suspect  that  he  regarded  the  superficial  slough 
which  resulted  from  the  cauterization  as  a  croupous  exudation,  a  morbid 
condition  essentially  different.      Hering   and   Schmithinson,  in   the   same 

1  Deutsch.  Med.  Wochenschr,  1887,  No.  9,  p.  G41. 
'  Miincheiier  Med.  Wochenschr,  1887,  No.  38. 
3  New  York  Med.  Record,  July  30,  1887. 
Vol.  II.— 23 
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discussion,  alluded  to  the  insufflation  of  impure  water  as  a  cause  of  the  dis- 
ease, an  observation  which  it  would  be  rather  difficult  to  verify.  A  croupous 
exudation  undoubtedly  occurs  after  operations  in  the  nose  which  involve  a 
section  of  the  membrane,  a  condition  having  thus  been  established  which 
favors  its  development, — viz.,  a  cut  surface.  The  disease,  however,  in  this 
case  differs  essentially  from  the  idiopathic  attack  of  croupous  rhinitis  in 
that  the  membrane  shows  no  disposition  to  extend,  although  the  attack  is 
attended  with  quite  as  well  marked  evidences  of  systemic  disturbance  as  in 
sporadic  cases.  I  think,  then,  that  we  may  consider  that  the  disease  is  a 
germ-disease,  caused  in  exceedingly  rare  instances  by  the  germ  lodging  upon 
and  making  its  way  into  the  interstices  of  an  apparently  sound  mucous 
membrane,  and  in  other  cases  invited  by  the  open-mouthed  follicles  of  the 
cut  surfaces  in  connection  with  operations  in  this  region. 

Pathology. — The  essential  pathological  lesions  observed  in  the  mucous 
membrane  proper  are  those  of  an  ordinary  acute  rhinitis,  and  consist,  lirieflv, 
of  a  hypersemia  of  the  blood-vessels  both  of  the  turbinated  tissues  and  of 
the  mucosa  proper,  together  with  a  general  increase  of  the  nutritive  processes 
met  with  in  that  disease, — namely,  increased  exudation  of  serum,  and  cell- 
proliferation.  On  the  surface  of  the  membrane,  and  somewhat  loosely  ad- 
herent to  it,  is  found  a  false  membrane,  presenting  the  following  charac- 
teristics :  there  is  a  basement-substance  of  fibrillfe  of  fibrin,  and  considerable 
granular  fibrin.  Entangled  in  this  basement-substance  we  find  numerous 
white  blood-cells  and  epithelial  cells,  undergoing  granular  degeneration  and 
coagulation  necrosis ;  some  I'cd  blood-cells  are  also  to  be  observed.  The 
membrane  thus  presents  the  ordinary  characteristic  appearances  of  a  croup- 
ous membrane.  The  exudation  occurs  on  the  faces  of  the  lower  and  middle 
turbinated  bones,  and,  in  aggravated  cases,  on  the  septum.  I  have  never 
noticed  any  tendency  to  extension  to  the  accessory  sinuses,  although  their 
orifices  are  closed  by  the  swollen  nasal  membrane,  and  distressing  symptoms 
referable  to  those  cavities  may  occur  thereby. 

Symptomatology. — A  croupous  rhinitis  follows  the  rule  observable  in 
all  cases  of  diseases  of  the  upper  air-passages  characterized  by  the  super- 
ficial deposit  of  fibrinous  exudation,  in  that  its  onset  is  attended  with  well- 
marked  evidences  of  general  disturbance.  In  most  cases  the  invasion  is 
attended  with  a  chill,  although  in  many  cases  there  is  merely  a  chilly  sensa- 
tion. This  is  followed  by  general  febrile  motion,  the  thermometer,  as  a 
rule,  on  the  first  day  marking  a  temperature  of  102°  to  103°  F.  The  higher 
temperatures  are  not  usually  observed  in  the  nasal  disorder.  In  connection 
with  the  fever  there  is  usually  pain  in  the  back,  headache,  depression  of 
spirits,  and  the  chain  of  symptoms  which  are  embraced  under  the  expres- 
sion of  general  malaise.  The  high  temperature  lasts  from  one  to  two  days, 
when  it  subsides,  and  the  further  progress  of  the  disease  is  attended  with  a 
temperature  of  100°  to  101°  F.,  or,  in  certain  cases,  even  as  low  as  99°  F. 

The  subjective  symptoms,  attended  with  sneezing  and  watery  discharge, 
indicate  apparently  a  cold  in  the  head.     This,  however,  is  soon  followed  by 
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the  development  of  the  croupous  membrane,  whose  progress  is  very  rapid, 
so  that  at  the  end  of  twenty-four  to  thirty-six  hours  it  extends  throughout 
the  nasal  cavity,  resulting  in  complete  stenosis.  At  this  stage  of  the  disease 
the  discharge  assumes  a  more  muco-purulent  character,  although  a  well- 
developed  pus-discharge  is  rarely  present.  The  disease  involves  both  nasal 
cavities  alilce,  and,  nasal  respiration  being  thus  arrested,  the  facial  expres- 
sion of  the  child  presents  the  characteristic  appearance  which  we  all  recog- 
nize in  this  condition,  in  that  the  open  mouth  and  the  apparent  broadening 
of  the  bridge  of  the  nose  give  rise  to  the  characteristic  vacant  expression. 

Moldenhaner,^  however,  states  that  in  three  or  four  cases  under  his  own 
observation  but  one  side  was  affected.  This  does  not  harmonize  with  my 
own  experience,  although  complete  stenosis  exists  in  either  case,  for  a  croup- 
ous exudation  in  one  nostril  will  give  rise  to  stenosis  of  the  opposite  side 
by  a  swelling  of  the  turbinated  tissues.  In  most  instances  the  membrane 
extends  simply  through  the  nasal  cavities ;  occasionally,  however,  we  find  it 
involving  the  upper  pharynx,  and  even  the  faucial  tonsil,  although  in  this 
region  it  assumes  the  character  of  a  follicular  tonsillitis  rather  than  that  of 
a  false  membrane. 

Diagnosis. — The  disease  is  easy  of  recognition  in  those  cases  in  which 
the  false  membrane  extends  fully  down  to  the  muco-cutaneous  junction.  In 
certain  instances,  however,  the  deposit  is  confined  to  the  upper  portions  of 
the  nasal  cavity,  in  which  case  the  orifice  of  the  nose  is  occluded  by  the 
profuse  discharges  of  mucus  and  muco-pus  which  result  from  the  inflamma- 
tory process.  In  those  cases  it  will  be  necessary  carefully  to  wipe  away  the 
accumulation,  for  the  thorough  inspection  of  the  part ;  for  it  is  a  matter  of 
importance  that  the  condition  should  be  recognized,  and  it  should  always  be 
suspected  in  cases  of  apparently  an  ordinary  acute  rhinitis  attended  with 
marked  general  distui'bance  and  high  febrile  motion.  The  inspection  of 
the  parts  is  not  aided  in  any  way  by  the  use  of  cocaine,  since  the  turgescence 
of  the  membrane  does  not  respond  to  its  local  action  in  reducing  vascular 
congestion.  Our  dependence  here,  then,  must  be  entirely  on  the  nicety  of 
manipulation  in  removing  the  secretions,  and  the  careful  inspection  of  the 
cavity  with  a  good  light,  the  reflected  rays  of  the  sun  being  always  preferred 
as  the  source  of  illumination.  AVhen  brought  into  view,  the  false  membrane 
presents  the  characteristic  appearance  of  an  ordinary  croupous  exudation,  in 
that  it  is  a  clean,  clear,  white  membrane,  presenting  no  evidences  of  necrosis 
or  necrotic  process,  such  as  is  characteristic  of  diphtheria,  but  every  appear- 
ance of  vitality.  Furthermore,  on  delicately  manipulating  the  j)robe,  it  will 
be  found  that  the  false  membrane  can  be  lifted  from  the  surface  of  the 
mucous  membrane  beneath,  which  then  will  be  found  absolutely  intact.  In 
other  words,  the  removal  of  the  false  membrane  is  attended  with  no  rupture 
of  blood-vessels,  as  is  characteristic  of  the  diphtheritic  membrane.  There 
is  this  difference,  however,  to  be  recognized  in  a  fibrinous  exudation  in 
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the  nose, — that  the  fibrin  in  the  membrane  is  not  very  abundant :  heuce 
the  exudation  is  of  a  softer  and  more  friable  ciiaraeter,  and,  instead  of  being 
peeled  off,  as  it  were,  in  a  continuous  layer,  it  is  more  liable  to  be  broken 
up  into  small  granidar  masses  in  its  removal. 

Prognosis. — A  croupous  exudation,  in  itself,  is  never  dangerous  to  life 
the  only  gravity  which  attends  the  disease  being  on  account  of  its  locality. 
Thus,  when  the  larynx  or  trachea  is  the  site  of  the  deposit,  it  destroys  hfe 
by  suffocation  ;  when,  on  the  other  hand,  other  portions  of  the  air-passa"e 
become  the  seat  of  the  deposit,  it  is  a  self-limited  disease,  attended  with  a 
certain  amount  of  discomfort  and  the  possible  danger  of  subsequent  impair- 
ment of  health ;  but  otherwise  it  is  rarely  a  dangerous  disease.  When  a 
croupous  deposit  occurs  on  the  face  of  the  tonsil,  we  recognize  a  very  serious 
danger  of  a  secondary  deposit  in  the  larynx.  There  is  no  clinical  evidence, 
however,  to  show  tliat  a  croupous  rhinitis  in  any  way  tends  to  a  secondary 
formation  in  the  parts  below.  The  disease  runs  a  somewhat  protracted 
course  in  children  of  from  three  to  five  weeks.  Hartmann'  states  that  its 
course  is  from  five  to  eight  days.  I  have  not  infrequently  seen  this  short 
course  of  the  disease  in  adults,  and  am  disposed  to  think  that  Hartmann's 
observations  were  made  on  adult  patients.  I  have  never  known  so  short  a 
term,  however,  in  young  children,  and  doubt  if  it  ever  runs  a  shorter  course 
than  three  weeks,  and  probably  in  many  instances  longer.  Bresgen^  also 
assigns  a  course  of  several  weeks  to  the  disease. 

Treatment. — Local  Treatment. — The  tendency  after  removal  of  the 
membrane  is  to  a  redevelopment :  heuce  the  essential  feature  of  local  treat- 
ment should  consist  in  some  measure  by  which  the  membrane  is  not  only 
removed  but  its  further  development  arrested.  For  this  purpose,  probably 
we  have  no  single  drug  which  possesses  the  promptness  and  efficacy  of 
the  preparations  of  iron,  and  of  these  either  the  tincture  or  oificinal  per- 
sulphate may  be  used  in  full  strength,  provided  the  application  is  made 
with  that  nicety  and  delicacy  of  manipulation  by  which  the  unpleasant 
action  of  these  drugs  on  the  healthy  structures  may  be  avoided.  The 
membrane,  as  before  shown,  is  exceedingly  sofl  and  friable :  hence  it  can 
be  easily  removed,  with  delicate  manipulation,  by  a  small  cotton  pledget  on 
the  end  of  the  probe,  care  being  talvcn  to  do  no  injury  to  the  membrane 
beneath  ;  the  point  being,  that  if  blood-vessels  are  ruptured  or  injury  done 
to  healthy  tissues,  a  certain  danger  arises  of  absorption  of  morbid  material, 
which  is  always  to  be  carefully  avoided.  As  before  stated,  cocaine  is  not 
of  much  value  in  relieving  turgescence,  but  certainly  it  should  in  all  cases 
be  made  use  of  to  accomplish  such  vascular  contraction  as  may  be  possible, 
and,  furthermore,  to  facilitate  the  further  procedure  by  local  ansfistbesia. 
After  the  membrane  has  been  removed,  the  inflamed  surface  beneath  should 
be  carefully  brushed  over  with  small  pledgets  of  cotton  soaked  in  either 
persulphate  or  tincture  of  iron.     This  manipulation  is  to  be  repeated  daily, 
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or,  better  still,  twice  daily,  until  the  morbid  process  is  brought  fairly  under 
control.  Where  the  exudation  presents  as  a  thin,  continuous  membrane, 
it  is  oftentimes  better  to  leave  it  in  situ  without  removal,  and  simply  de- 
stroy its  activity  by  saturating  it  with  one  of  the  preparations  of  irou  in  the 
manner  before  stated,  thus  substituting  for  an  actively  diseased  condition 
an  inert  film,  for,  as  we  know,  the  irou  absolutely  destroys  all  activity  in 
fibrinous  deposits.  This  film,  lying  upon  the  mucous  membrane,  serves  to 
protect  it  somewhat  and  probably  to  prevent,  to  an  extent,  a  recurrence. 

General  Treatment. — As  before  suggested,  the  essential  systemic  condi- 
tion in  these  cases  is  one  of  hyperinosis,  and  possibly  we  possess  no  remedy 
more  active  in  controlling  this  condition  than  the  tincture  of  iron.  Hence 
in  all  cases  of  croupous  rhinitis  this  should  be  administered  for  its  systemic 
actioni  as  follows : 

R  Tinct.  fen-i  chlor.,  gii; 
Glyceriui,  ad  gii. 

M. 

Sig.  A  half-teaspoonful  every  four  hours. 

In  addition  to  this,  and  especially  in  young  children,  I  think  there  can  be 
no  question  that  mercurials  possess  a  certain  power  in  controlling  a  fibrin- 
ous exudation.  Hence  they  should  be  administered  in  pretty  full  doses 
in  connection  with  the  iron,  until  their  action  has  been  thoroughly  tested. 
For  this  purpose,  probably  we  possess  no  remedy  better  than  the  mild 

chloride : 

B   Hydrarg.  chloridi  mitis,  gr.  xx  ; 

Sacch.  lact.,  ad  jii. 
M.  et  div.  in  chart,  no.  xx; 
Sig.  One  to  be  given  every  four  hours. 

Aside  from  these  measures,  the  further  management  of  the  case  will  be 
based  on  those  general  rules  which  govern  the  control  of  febrile  movement, 
together  with  building  up  the  system,  where  required,  by  administration  of 
tonics,  careful  attention  to  the  diet,  and  relief  of  such  torpid  condition  of 
the  bowels  as  may  exist.  It  should  be  borne  in  mind,  of  course,  that  in  all 
cases  where  iron  is  administered  it  will  ordinai'ily  be  necessary  to  administer 
laxatives,  and  for  this  purpose  preference  should  be  given  either  to  castor 
oil  or  to  one  of  the  preparations  of  rhubarb. 


RHINITIS  ATROPHICA. 
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Ssmonymes. — Atrophic  or  Dry  nasal  catarrh,  Rhinitis  atrophica  sim- 
plex, Rhinitis  foetida  atrophicans,  Ozsena. 

Definition. — A  chronic  affection  of  the  nose,  characterized  by  the 
shrinkage  or  atrophy  of  the  pituitary  membrane  without  ulceration,  and 
accompanied  with  the  formation  of  mucus  or  muco-purulent  crusts,  which, 
as  a  rule,  though  not  invariably,  give  rise  to  an  offensive  odor. 

Etiology. — While  a  cause  of  rhinitis  atrophica  is  to  be  found  in  con- 
stitutional syphilis  and  scrofulosis,  instances  of  this  kind  are  compara- 
tively few  in  number,  and  the  careless  practice  of  attributing  the  affection 
to  these  dyscrasiae  is  becoming  more  infrequent  with  the  increase  of  our 
knowledge  of  the  local  manifestations  of  the  disease.  The  evidence  that 
long-existing  moist  catarrhs  commencing  in  early  life  may  develop  the  dry 
form  of  the  disease,  is  overwhelming.  Chiari,  in  one  hundred  and  thirty- 
seven  cases  of  atrophic  rhinitis,  found  that  in  one  hundred  and  three  the 
disease  began  before  seventeen,  and  in  most  of  these  in  the  fifth  and  sixth 
years  of  life.  Mackenzie  noticed  that  the  moist  rapidly  passed  into  the 
dry  form  at  puberty.  Schaffer  diagnosticated  hypertrophic  rhinitis  in  a 
boy  aged  five,  who  presented  himself  five  years  later  with  a  typical  rhinitis 
atrophica.  Failure  to  properly  treat  the  humid  form  of  the  disease  at  the 
most  favorable  period  in  early  life,  also  explains  the  frequency  of  the  affec- 
tion, for,  as  Ziemssen  remarks,  "many  physicians  regard  a  subacute  or 
chronic  nasal  catarrh  of  a  child  as  an  ailment  that  is  neither  worthy  of  nor 
amenable  to  treatment." 

Zaufal  asserts  that  rhinitis  atrophica  owes  its  existence  to  an  inordinate 
breadth  of  the  nostrils  in  the  new-born  and  atrophy  of  the  inferior  turhi- 
nated  bone.  Although  this  is  an  extreme  view,  it  cannot  be  douljted  that 
many  cases  of  atrophic  rhinitis  owe  their  origin  to  an  inherited  vicious  for- 
mation of  the  nasal  chambers,  more  readily  discoverable  at  or  just  before 
the  period  of  puberty.  As  several  members  of  the  same  family  may  be 
affected,  the  manifestations  of  this  condition  may  be  mistaken  for  those  of 
an  inherited  constitutional  disease.  Lowenberg  claims  to  have  discovered 
a  coccus  in  atrophic  rhinitis  which  cannot  be  classed  as  putrefactive  in 
character,  and  is  found  only  upon  the  diseased  mucous  membrane. 
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Pathology. — Rhinoscopic  inspection  reveals  tlie  presence  of  incrusta- 
tions closely  adherent  to  the  inner  walls  of  the  nose,  which,  upon  being 
removed,  expose  either  an  inflamed,  irritated  mucous  membrane,  or  one 
exhibiting  a  pale,  smooth  surface.  The  meatuses  are  either  obliterated  or 
appear  unusually  shallow,  and  the  turbinated  ridges  are  greatly  reduced  in 
size  or  their  outlines  may  be  with  difficulty  discerned.  The  disease  may  be 
largely  confined  to  the  naris  proper  or  may  involve  the  accessory  cavities 
of  the  nose.  Ozsena  is  evidently  principally  caused  by  the  decomposition 
of  muco-purulent  or  fatty  matters  in  the  presence  of  a  small  amount  of 
moisture,  or  by  a  fetid  exhalation  (Moure).  There  is  a  marked  diminution 
in  the  quantity  of  the  secretions,  which  are,  furthermore,  more  purulent  than 
mucous  in  character. 

Microscopical  examination  has  demonstrated  cornification  of  the  epi- 
thelium and  the  formation  of  fat-globules  (Krause),  cirrhosis  .of  the  sub- 
mucous cellular  tissue  (J.  Mackenzie),  atrophy  of  the  glandular  follicles 
(Gottstein),  and  disappearance  of  the  venous  sinuses  of  the  turbinated 
tissues  (Bosworth). 

Diagnosis. — AVhile  it  is  very  easy  to  diagnosticate  the  existence  of  an 
atrophic  rhinitis  in  adults,  on  account  of  the  amplitude  and  distinct  outlines 
of  the  nasal  chambers,  some  difficulty  may  be  experienced  in  differentiating 
the  atrophic  from  the  hypertrophic  form  of  the  disease  in  early  childhood. 
The  affection  will  be  found  to  be,  as  a  rule,  clearly  defined,  midway  between 
the  interval  of  five  and  fifteen  years.  Inasmuch  as  the  manifestations  of 
rhinitis  atrophica  possess  a  marked  individuality,  the  exercise  of  care  will 
usually  enable  one  readily  to  diffei'entiate  the  affection  from  all  other  forms 
of  nasal  disease,  and  there  seldom  exists,  within  the  period  given,  any  good 
reason  for  confounding  this  malady  with  hypertrophic  rhinitis. 

The  distinguishing  structural  features  of  atrophic  rhinitis  are  smooth- 
ness of  the  pituitary  membrane,  loss  or  reduction  of  the  outlines  of  the 
turbinated  bodies,  abnormal  spaciousness  of  the  nasal  chambers,  shrinkage 
of  the  adenoid  tissues  in  the  vault  of  the  phaiynx,  and  pharyngitis  sicca. 
The  secretory  peculiarities  are  the  formation  of  crusts  and  nasal  moulds, 
pronounced  fetor  of  the  nasal  discharges  (ozsena),  and  marked  diminution 
and  thickening  or  concentration  of  the  secretions.  The  prominent  symptoms 
are  sensation  of  dryness,  nasal  obstruction  from  the  accumulation  of  scabs, 
headache,  a  stench  compared  by  the  French  to  that  of  crushed  bed-bugs 
(punaisie),  excoriations,  and  hemorrhagic  abrasions  caused  by  scabs. 

Prognosis. — While  childhood  is  a  period  most  favorable  for  the  suc- 
cessful treatment  of  hypertrophic  rhinitis,  it  offers  the  only  opportunity  to 
accomplish  a  cure  in  the  atrophic  form  of  the  disease.  Even  in  cases 
where  the  mucous  membrane  has  lost  a  portion  of  its  secretory  power,  per- 
sistent treatment,  favored  by  the  developmental  processes,  may  result  in  a 
restoration  of  this  function.  When  the  disease  is  of  several  years'  standing 
or  the  atrophic  condition  is  extensive,  while  it  is  safe  to  promise  permanent 
relief  from  the  fetor,  scabs,  and  dryness,  provided  treatment  is  persisted  in, 
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it  will  be  impossible  to  extend  more  than  the  hope  of  a  probable  cure  in 
cprtaiu  more  favorable  cases.  The  transitional  period  between  the  moist' 
and  dry  forms  of  the  disease  naturally  offers  the  best  results  in  the  radical 
treatment  of  the  affection.  The  fact  that  this  change  can  occur,  aud  the 
difficulty  experienced  in  determining  just  when  it  takes  place,  should  urge 
the  adoption  of  prompt  measures  in  the  treatment  of  all  forms  of  moist 
catarrh. 

Treatment. — Recognizing  and  studying  atrophic  rhinitis  as  existing  in 
two  distinct  forms, — uamely,  with  and  without  the  symptom  ozsena, — the 
treatment  must  be  regulated  in  accordance  with  this  division.  As  already 
exjjlained  in  the  paragraph  devoted  to  the  pathology  of  this  disease, 
atrophic  rhinitis,  unaccompanied  by  an  ozsena  or  stench,  is  seldom  found  in 
childhood, — so  rarely,  in  fact,  that  the  treatment  of  rhinitis  atrophica  sim- 
p)lex  may  be  safely  disposed  of  with  this  explanation. 

In  the  first  place,  it  may  be  well  to  outline  briefly  the  special  iudications 
for  local  and  constitutional  treatment,  as  determined  from  a  clinical  and 
pathological  stand-point. 

The  measures  adopted  for  the  local  treatment  of  the  affection  have  for 
their  object,  first,  the  loosening  and  removal  of  the  intra-nasal  incrustations 
aud  thickened  secretions ;  second,  the  prevention  or  retardation  of  the 
return  of  these  conditions,  and  the  maintenance  of  the  nasal  chambers  in  a 
state  of  asepsis ;  and,  third,  the  improvement  of  the  general  health. 

The  first  of  these  indications  is  accomplished  by  the  judicious  employ- 
ment of  detergent,  antiseptic  douches,  reinforced  by  the  loosening  action  of 
the  brush  or  cotton  probe.  The  choice  of  lotions  for  this  purpose  is,  witli 
perhaps  an  occasional  modification  in  regard  to  strength  or  increased  anti- 
sepsis, almost  identical  with  that  given  for  the  treatment  of  rhinitis  hyper- 
trophica.  The  slight  alteration  is  only  required  to  render  the  antiseptic 
action  of  the  fluids  more  searching  in  their  elimination  of  an  additional 
feature  of  this  affection,  namely,  the  fetor.  They  may  be  added  to  the 
cleansing  solutions  referred  to  in  hypertrophic  rhinitis  in .  tlie  following 
proportions  of  increased  strength  to  each  ounce  of  the  medicated  fluids; 
carbolic  acid,  gr.  ^— iv ;  salicylic  acid,  gr.  i-iv ;  salicylate  of  sodium,  gr. 
v-x ;  sulpho-carbolate  of  zinc,  gr.  ss-ii ;  solution  of  chlorinate  of  sodium, 
3ss-3i ;  benzoic  acid,  gr.  ss  ;  benzoate  of  sodium,  gr.  i-x  ;  thymol,  gr.  J-i ; 
permanganate  of  potassium,  gr.  i-v  ;  and  bichloride  of  mercury  (1  to  10,000). 
The  proportion  of  each  of  these  agents  will,  of  course,  vary  with  the  condi- 
tion of  the  patients,  which  may  when  the  ozsena  is  slight  require  only  a  small 
percentage,  or  when  the  sensitiveness  of  the  mucous  membrane  approaches 
the  normal  state,  which  is  rarely  the  case,  weak  solutions  are  demanded. 
In  marked  cases  of  atrophic  rhinitis,  sensation  is  often  so  greatly  impaired 
that  what  would  in  the  normal  or  hypertrophied  nostril  constitute  a  most 
painful  and  long-continued  irritant  amounts  to  a  mild  degree  of  stimula- 
tion. Glycerin,  when  employed  in  conjunction  with  these  antiseptic  nasal 
•washes  in  the  proportion  of  from  fifteen  minims  to  a  drachm  to  the  ounce, 
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will  be  found  to  be  a  most  valuable  ageut  in  promoting  the  removal  of 
crusts,  by  its  softening  and  solvent  action,  and  to  soothe  the  irritated  and 
ofttimes  inflamed  mucous  membrane.  Furthermore,  these  washes  should 
invariably  be  employed  at  an  elevated  but  comfortable  temperature,  since 
the  warmth  facilitates  the  disintegrative  action  of  the  solutions. 

Of  great  impoitauce  is  the  means  emjiloyed  to  render  the  application  of 
these  antiseptic  detergent  fluids  effective.  The  quantity  of  the  liquid  must 
be  copious,  and,  different  from  the  hypertrophic  form  of  the  disease,  con- 
siderable force  is  required  to  project  it  effectively  through  the  nostrils. 
For  this  reason,  the  hard-rubber  post-nasal  syringe  is  to  be  jjreferred  above 
all  the  forms  of  nasal  douches ;  nor  need  one  fear  evil  consequences  from 
entrance  of  the  fluid  into  the  middle  ear  in  typical  cases  of  rhinitis  atrophica, 
since  the  abnormally  spacious  nasal  chambers  permit  the  easy  exit  of  the 
injected  fluids.  The  manner  in  which  the  syringe  is  manipulated  has  been 
already  explained  in  the  paragraph  on  the  treatment  of  hjpertrophic 
rhinitis.  Wliere  the  nostril  is  partly  obstructed  by  reason  of  deflection  of 
the  septum,  the  point  of  the  syringe  should  be  carried  into  the  choana,  past 
tiie  Eustachian  orifice,  of  the  narrow  nostril,  and  it  will  sometimes  be  found 
advisable  to  correct  these  septal  deviations  to  facilitate  flushing  of  the 
contracted  nostril. 

Sometimes  the  tenacious  crusts  adhere  with  a  firmness  that  resists  the 
action  of  detergent  fluids  and  necessitates  the  employment  of  the  probe  or 
forceps  to  loosen  them  from  their  attachment.  This  condition,  however,  as 
a  rule,  presents  itself  only  at  the  first  visit,  and  when  observed  subsequently 
is  the  result  of  neglect,  since  it  cannot  recur  if  the  proper  precautions  have 
been  carefully  carried  out.  One  of  these  precautions  consists  in  the  daily 
use  of  the  syringe,  at  the  hands  of  the  physician,  parents,  or  exceptionally 
the  child.  Parents,  as  a  rule,  readily  learn  to  use  the  post-nasal  syringe, 
and  they  should  be  instructed  to  wash  out  the  nasal  chambers  at  least  twice 
daily, — namely,  in  the  morning  and  evening.  Should  they  fail  to  acquire 
the  requisite  dexterity  or  be  prevented  from  accomplishing  this  result  by  the 
rebelliousness  of  the  child,  anterior  nasal  douching  may  be  resorted  to  as  a 
less  effective  but  a  necessary  substitute.  For  this  purpose  a  hard-rubber 
ear-douche  may  be  employed,  or  the  nozzle  of  an  air-bag  may  be  fitted  to 
the  rubber  bulb  of  a  Warner  syringe.  Warner's  post-nasal  douche  may 
also  be  conveniently  employed  by  the  child's  parent  as  a  substitute  for  the 
hard-rubber  syringe. 

The  second  proposition,  that  of  retarding  and  preventing  the  formation 
of  intra-nasal  incrustations  or  diminishing  the  accumulation  of  the  fetid 
secretions,  is  a  very  important  one,  and  can  be  satisfactorily  answered. 
Nothing  so  effectually  prevents  this  tendency  of  the  secretions  to  inspissate, 
and  in  this  manner  generate  crusts,  as  the  aj^plication  of  suitable  unguents. 
Many  varieties  of  these  agents  have  been  recommended  for  this  purpose, 
but  the  mention  of  a  few  of  the  most  common — namely,  vaseline,  lanoline, 
lard,  cacao  butter,  and  gelato-glycerin — will  suffice  to  give  an  idea  of  their 
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character.  Vaseline  forms  a  useful  example  of  this  class  of  nieditaments. 
After  the  nostrils  have  been  thoroughly  cleansed  in  the  manner  already  ex- 
plained, this  lubricant  may  be  carried  into  the  nostrils  upon  a  cotton  probe 
brush,  or  feather,  or  in  a  much  more  thorough  and  agreeable  manner  by 
utilizing  the  nasal  spray.  When  the  latter  method  is  employed,  the  yellow 
vaseline  or  more  elegant  \yhite  preparation  is  gently  heated  and  poured  iuto 
the  spraying  reservoir,  which  may  be  the  bottle  of  an  ordinary  hand-atom- 
izer. When  applications  have  to  be  repeated,  it  is  only  necessary  to  allow 
the  spray  reservoir  to  remain  for  a  few  minutes  in  a  vessel  of  hot  ^yatel' 
to  reduce  it  to  a  state  of  fluidity.  Vaseline  when  freely  sprayed  into  the 
nostrils  is  naturally  more  searching  in  its  reach  than  any  of  the  hand-appli- 
cations employed  for  this  purpose.  It  rapidly  congeals  after  touching  the 
pituitary  membrane,  thereby  coating  the  nares  with  a  delicate  unctuous  iilm, 
This  film  effectually  prevents  the  collection,  drying,  and  adherence  of  tiie 
secretory  ooze  upon  the  exposed  surfaces,  and  proves  very  grateful  to  the 
irritated  and  inflamed  mucous  membrane.  With  slight  differences  in  the 
method  of  application  and  in  action,  the  remaining  agents  are  indicated  for 
the  same  conditions  mentioned  for  the  employment  of  vaseline. 

Another  class  of  remedies  which  have  proved  very  serviceable  for  pre- 
venting the  formation  of  incrustations  in  the  markedly  atrophic  dry  nose  of 
adults,  and  which  may  prove  similarly  serviceable  in  the  more  advanced 
forms  of  rhinitis  atrophica  in  children,  is  the  employment  of  local  stimula- 
tion. This  measure  is  more  particularly  indicated  in  that  form  of  the  disease 
which  expends  itself  principally  upon  the  lining  membrane  of  the  nostrils 
and  but  slightly  upon  the  accessory  nasal  sinuses.  Serpentaria,  galanga 
(Bosworth),  red  gum  (Mackenzie),  white  hellebore,  nitrate  of  silver  (Michel), 
eucalyptus  (fluid),  and  tampons  (Gottstein  and  Woakes)  are  examples  of 
these  agents.  They  act  by  stimulating  the  dormant  secretory  follicles  or  by 
increasing  the  energy  of  those  which  have  survived  the  destructive  advance 
of  the  atrophic  processes,  their  efficiency  being  due  to  the  flushing  of  the 
nasal  chambers  brought  about  by  the  artificial  flux.  As  a  natural  conse- 
quence of  this  moistening  of  the  mucous  membrane,  scales  cannot  form, 
and  the  nasal  detritus  finds  a  more  ready  exit  from  the  nostrils,  thus,  as  is 
esjiecially  the  case  with  Gottstein's  plugs,  preventing  the  development  of  a 
stench  from  the  decomposition  of  incarcerated  nasal  secretions.  The  pow- 
ders, reduced  to  a  state  of  exceedingly  fine  subdivision,  are  best  applied  by 
means  of  Ely's  powder-blower,  and  only  after  careful  cleansing  of  the  nasal 
chambers  has  been  effected.  The  stimulating  action  of  eucalyptol  is  obtained 
by  spraying  the  oil  into  the  nostrils.  Gottstein's  tampons  and  Woakes  s 
plugs  owe  their  efficiency  to  the  generation  of  a  nasal  flux  by  the  prolonged 
presence  of  packed  cotton-wool  (G.)  and  medicated  wool  (W.)  in  contact 
with  the  adjoining  surfaces. 

Finally,  constitutional  measures  may  be  required  to  meet  the  dyscrasic 
features  sometimes  present  in  the  fetid  forms  of  atrophic  rhinitis, — namely, 
non-ulcerative  syphilis  and  scrofula, — and  to  improve  the  general  health 
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of  the  patient  by  the  improvement  of  his  manner  of  living  and  environ- 
ment. The  first  object  is  accomplished  by  the  administration  of  the  proper 
antisyphilitic  specifics,  cod-liver  oil,  the  hypophosphites,  iron,  syrup  of  the 
iodide  of  iron,  quinine,  etc. ;  the  second,  by  the  employment  of  proper 
hygienic  precautions,  attention  to  diet,  change  of  climate,  and  improved 
sanitation. 

Ulcerous  coryza  (Robinson)  or  rhinitis  complicated  by  the  presence  of 
ulcerations,  syphilitic  and  otherwise,  may  be  either  atrophic  or  hypertrophic 
in  character,  and,  inasmuch  as  the  therapeutic  measures  adopted  for  its  cure 
have  for  their  object  more  the  healing  of  the  ulcers  than  the  treatment  of 
the  coexisting  or  consequent  catarrh,  their  consideration  would  not  be 
strictly  proper  under  the  head  of  rhinitis  atrophicans. 


PURULENT  RHINITIS  OF  CHILDREN. 

By  F.  H.  BOSWORTH,  M.D. 


This  term  is  used  to  designate  a  form  of  catarrhal  disease  which  is  met 
with  exclusively  in  yoimg  children  and  is  characterized  maiul}'  by  a  more 
or  less  profuse  secretion  of  muco-pus  from  the  nasal  passages.  The  disease, 
I  think,  never  has  been  definitely  described  in  current  literature,  but  in  my 
own  experience  it  has  been  met  with  so  very  frequently  as  to  warrant  its 
description  as  constituting  a  definite  form  of  inflammatory  action  involving 
the  nasal  mucous  membrane.  An  ordinary  acute  or  chronic  catarrhal  in- 
flammation of  the  mucous  membrane  is  characterized  by  an  apparently 
excessive  discharge  of  mucus,  together  with  a  certain  amount  of  turgescence 
of  the  mucous  membrane  and  impairment  of  its  function,  the  discharge 
being  usually  an  excess  of  the  ordinary  secretions  of  the  membrane,  sur- 
charged somewhat  with  desquamated  epithelial  cells  so  as  to  render  it 
slightly  opaque  in  color.  In  the  disease  under  consideration,  we  iiave  a 
chronic  inflammatory  process  in  which,  while  there  is  a  certain  amount  of 
turgescence  of  the  membrane,  together  with  increased  secretion  of  mucus, 
the  prominent  feature  of  the  disease  consists  in  a  certain  activity  of  cell- 
proliferation,  involving  largely  the  epithelial  layer  of  the  membrane,  where- 
by the  mucus  becomes  greatly  surcharged  with  epithelial  cells,  which,  owing 
to  the  rapidity  of  their  desquamation,  fail  to  attain  full  maturity,  or,  iu 
other  words,  become  merely  pus-corpuscles,  which  thus,  being  generated  in 
large  numbers,  permeate  the  mucous  secretion  and  convert  it  really  into  a 
yellow,  somewhat  thick,  purulent  discharge. 

In  examining  the  literature  of  the  subject,  we  find  the  term  purulent 
rhinitis  occasionally  making  its  appearance,  though  in  a  somewhat  vague 
and  indefinite  manner.  Mackenzie'  confines  the  use  of  the  term  to  the  acute 
form  met  with  in  infancy,  and  usually  attributed  to  infection  from  the 
genital  passages  of  the  mother,  although  he  questions  the  accuracy  of  this 
view  ;  while  under  the  chronic  form  he^  would  seem  to  refer  to  that  curious 
affection,  first  described  by  Stoerck  as  occurring  as  a  local  disease  among 
the  Poles,  which  consists  in  the  development  of  a  purulent  discharge,  mainly 

1  Diseases  of  the  Throat  and  Nose,  vol.  ii.  p.  294. 
'  Loc.  cit.,  p.  335. 
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as  the  result  of  uncleanly  habits, — a  disease  characterized  by  no  injection 
of  the  membrane,  but  one  which  runs  an  essentially  chronic  course,  and  is 
said  to  extend  to  the  lower  air-passages,  giving  rise  to  dj^spnoea,  in  one 
case  tracheotomy  having  been  required.  Fraenkel  ^  confines  the  use  of  the 
term  to  the  acute  variety  of  the  disease  referred  to  by  Mackenzie ;  while 
Cohen,^  in  his  chapter  on  chronic  nasal  catarrh,  alludes  rather  casually  to  a 
purulent  form  of  the  disease  which  occurs  in  infancy  and  runs  a  somewhat 
prolouged  course,  resulting  in  ulceration  and  necrosis, — probalsly  referring 
to'  syphilitic  disease.  Beverley  Robinson,  Sajous,  Brown,  and  others  make 
uo  reference  whatever  to  the  purulent  form  of  nasal  disease.  It  is  a  very 
notable  clinical  fact  that  inflammatory  processes,  not  only  of  the  mucous 
membrane,  but  also  of  other  tissues  of  the  body,  in  children  show  a  tendency 
to  involve  the  epithelial,  structures,  while  in  adult  life  this  tendency  seems 
to  disappear,  and  the  connective-tissue  structures  are  peculiarly  liable  to 
become  involved  in  inflammatory  action.  This  is  strikingly  evidenced 
in  diseases  of  the  upper  air-passages :  thus,  in  child-life  a  catarrhal  in- 
flammation of  the  nasal  mucous  membrane  proper  is  somewhat  rare,  but 
it  is  the  lymphatic  structures  that  are  especially  liable  to  diseased  action, 
such  as  the  pharyngeal  and  faucial  tonsils.  This  clinical  fact  I  do  not 
find  recognized  in  literature,  and  yet  Wagner^  would  seem  to  suggest  it, 
for  he  makes  the  statement  that  "  during  childhood  the  skin  and  mucous 
membrane  are  excitable ;  the  function  of  the  lymjihatics  is  more  promi- 
nent ;  the  quantity  of  lymph  is  increased ;  the  lymphatic  glands  at  this 
time  have  the  greatest  development."  We  find,  then,  that  an  inflamma- 
tory process  involving  the  mucous  membrane  proper  does  not,  as  an  or- 
dinary acute  rhinitis,  manifest  itself  prominently  in  tire  turgescence  of 
the  blood-vessels  with  the  secretion  of  mucus,  but  this  tendency  in  child- 
life  to  the  involvement  of  epithelial  structures  dominates  the  process  so  far 
as  to  cause  a  form  of  iuflammation  in  which  the  superficial  layer  of  the 
mucous  membrane  becomes  actively  involved  in  the  inflammatory  action, 
and  hence  tliere  arises  a  morbid  process  in  which  epithelial  desquamation  be- 
comes the  prominent  feature.  For  the  better  understanding  of  the  subject 
under  consideration,  I  think  it  should  be  made  clear  at  this  point  just  what 
its  clinical  significance  is,  and  what  ultimate  results  are  to  be  expected  if  the 
disease  remains  unchecked. 

It  is  essentially  a  chronic  disease,  and  runs  an  exceedingly  protracted 
course,  extending  over  from  five  to  fifteen  years,  in  all  cases  probably  com- 
mencing in  childhood.  Its  essential  feature,  then,  consists  of  a  rapid  cell- 
proliferation,  resulting  in  profuse  cell-desquamation.  We  have  here  com- 
mencing a  process  which,  at  its  onset  involving  only  the  superficial  layer 
of  epithelium,  gradually  extends  to  the  gland-structures  of  the  membrane. 
In  the  early  stages  of  the  disease  the  desquamation  of  epithelium  is  fully 

■  Ziemssen's  Cyclopedia,  vol.  iv.  p.  139. 

^  Diseases  of  the  Throat  and  Nose,  2d  ed.,  New  York,  1875. 

»  Manual  of  General  Pathology,  New  York,  1876. 
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compensated  for  by  cell-generation  :  hence  the  membrane  proper  suffers  no 
loss.  As  time  elapses,  however,  there  comes  a  period  when  the  desquama- 
tion of  epithelium  exceeds  the  cell-production,  and  the  membrane  suffeiu 
This  process  is  not  attended  with  any  deleterious  results  as  long  as  the 
process  confines  itself  to  the  superficial  layer,  but  sooner  or  later  it  extends 
to  the  epithelium  lining  the  glands  and  follicles  of  the  membrane,  a  process 
which,  as  it  goes  on,  finally  leads  to  a  condition  in  which  certain  of  the 
glands  and  follicles  of  the  tissue  become  denuded  of  their  epithelium.  The 
consequence  of  this  is  that  the  gland-structures  collapse.  The  result  which 
follows  this  loss  of  the  secreting  apparatus  of  the  membrane  is  very  clear: 
a  less  amount  of  healthy  mucus  is  secreted.  Hence  that  which  is  poured 
out  on  the  surface  of  the  mucous  membrane,  filled  as  it  is  with  desquamated 
epithelial  cells,  becomes  less  fluid,  shows  greater  tendency  to  inspissation, 
and  finally,  when  the  loss  of  gland-structure  has  gone  on  to  a  serious  extent, 
there  comes  a  time  when  the  secretion  becomes  exceedingly  thick  and  con- 
tains a  comparatively  small  proportion  of  water,  and  hence  dries  rapidly, 
forming  crusts  upon  the  surface  of  the  membrane.  We  now  see  clearly 
what  the  clinical  significance  of  a  purulent  rhinitis  is.  It  is  the  early 
stage  of  atrophic  rhinitis  or  ozsena.  It  is  usually  stated  that  atrophic 
rhinitis  is  a  late  stage  of  hypertrophic  rhinitis.  Probably  in  all  medical 
literature  there  is  no  single  statement  so  utterly  unwarranted  and  based  on 
such  entirely  incorrect  clinical  observation.  The  hypertrophic  form  of 
rhinitis  is  a  hypertrophic  process  from  its  onset.  Atrophic  rhinitis  follows 
upon  purulent  rhinitis  in  the  manner  above  stated,  as  soon  as  the  secretion 
in  the  purulent  affection  becomes  so  thick  that  it  dries  readily  on  the  convex 
surfaces  of  the  turbinated  bones.  We  thus  have  crusts  adhering  closely 
upon  the  turbinated  bones,  and  contracting  slightly,  as  the  result  of  which 
they  lodge  in  the  cavity  of  the  nose  and  remain  for  from  twenty- four  to 
forty-eight  hours  or  even  longer.  Now,  composed  largely  as  they  are  of 
animal  matter,  the  natural  result  is  a  certain  amount  of  decomposition,  and 
the  offensive  odor  of  ozsena  is  developed.  The  further  progress  of  the  dis- 
ease consists  of  a  true  atrophic  process  of  the  membrane,  involving  finally 
the  bone  also.  There  are  two  features  which  lead  to  this  condition.  The 
collapse  of  the  glandular  structures,  which  is  attended  with  a  form  of 
cirrhosis,  as  it  were,  in  the  mucosa  proper,  by  reason  of  which  the  circula- 
tion of  blood  is  notably  interfered  with,  is  perhaps  the  most  active  factor  in 
producing  this  condition  ;  but,  in  addition  to  this,  the  crusts  which  form  on 
the  surface  of  the  membrane,  contracting  slightly,  add  to  this  interference 
with  the  circulation  in  no  slight  degree.  Now,  as  the  deep  layer  of  the 
mucous  membrane  is  the  periosteum,  anything  which  interferes  with  the 
flow  of  blood  through  this  deep  layer  necessarily  interferes  with  bone- 
nutrition.  Hence  the  latter  stage  of  this  disease,  which  commencing  as  a 
purulent  rhinitis  develops  subsequently  into  ozsena  and  still  later  into  an 
atrophic  rhinitis,  consists  simply  in  an  atrophy  of  the  turbinated  bones 
due  to  a  shutting  off  of  their  blood-supply,  this  latter  condition  being  the 
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last  stage  of  the  disease  which  we  call  ozseua,  or  more  properly  atrophic 
rhinitis. 

Causation. — The  disease  is  essentially  a  local  one,  and  is  in  no  way 
connected  with  any  peculiar  diathetic  condition,  nor  is  it  the  result  of  im- 
pairment of  the  general  health.  Writers  on  ozseua  frequently  describe  it 
as  due  to  a  scrofulous  or  tubercular  diathesis.  My  own  experience  teaches 
me  that  the  sufferers  from  this  disease,  whether  in  its  onset  as  a  purulent 
rhinitis  or  in  its  later  stages,  enjoy  vigorous  health.  We  simply  say,  then, 
as  regards  causation,  that  it  is  probably  due  to  some  errors  in  hygienic  sur- 
roundings, insufficient  clothing,  or  improper  diet,  which  lead  in  child-life  to 
a  habit  of  taking  cold,  which  at  this  time  of  life,  as  we  have  seen  above, 
tends  to  manifest  itself  in  the  peculiar  form  of  inflammation  here  described. 
Undoubtedly  in  many  cases  it  has  its  origin  in  an  attack  of  measles,  scarlet 
fever,  or  some  of  the  other  exanthemata,  whose  development  and  course  are 
so  frequently  attended  with  catarrhal  inflammation  of  some  portion  of  the 
upper  air-passages. 

Symptomatolog-y. — The  prominent  symptom  of  the  disease  consists 
of  a  discharge  from  both  nostrils,  of  a  somewhat  clear,  yellowish,  thick, 
muco-puruleut  catarrhal  secretion  which  shows  a  disposition  to  form  crusts 
in  the  lower  portion  of  the  anterior  nares,  or  unsightly  accretions  around 
the  margin  of  the  nostrils  at  the  muco-cntaneous  junction.  If  the  child  is 
old  enough  to  use  the  handkerchief,  the  discharge  is  expelled  in  this  way  in 
considerable  quantities,  staining  the  linen  a  bright  yellow.  If,  on  the  other 
hand,  it  remains  in  the  nasal  passages,  it  accumulates  in  such  a  way  as  to 
give  rise  to  notable  stenosis.  In  addition  to  this,  as  in  all  chronic  inflam- 
matory affections,  there  is  a  special  liability  to  take  cold,  and  the  child 
suffers  in  this  manner  from  even  slight  exposures.  During  an  acute  exacer- 
bation the  amount  of  discharge  is  increased,  while  at  the  same  time  the 
mucous  membrane  is  notably  swollen  and  the  nasal  stenosis  markedly  in- 
creased. In  fact,  the  child  suffers  from  an  ordinary  acute  coryza.  At  other 
times,  however,  there  is  no  notable  stenosis,  the  morbid  process  confining 
itself,  as  we  have  seen,  entirely  to  the  superficial  layer  of  the  mucous  mem- 
brane, while  the  large  venous  plexuses  beneath  are  not  notably  involved. 
Of  course  the  amount  of  blood  sent  to  the  part  is  larger  than  normal,  and 
yet  there  is  not  that  active  vascular  plethora  that  characterizes  a  simple 
chronic  rhinitis.  The  morbid  process  involves  the  middle  as  well  as  the 
lower  turbinated  bodies :  hence  we  might  expect  that  a  certain  amount  of 
hypersensitiveness  would  be  present,  as  indicated  by  sneezing,  etc.  I  am 
disposed  to  think,  however,  that  sensibility  of  the  membrane  is  but  slightly 
diminished,  if  at  all  changed.  Hence  the  subjective  symptoms  other  than 
the  nasal  stenosis  are  not  prominent.  As  the  result  of  stenosis,  and  its  con- 
sequent mouth-breathing,  pharyngeal  and  laryngeal  irritation  may  result 
in  a  cough.  This  usually  is  of  a  dry,  hacking  character,  and  ordinarily 
not  attended  with  any  expectoration.  Croupy  attacks,  or  any  other  evi- 
dences of  laryngeal  irritation,  would  only  be  the  result  of  nasal  stenosis. 
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Diagnosis. — A  diagnosis  in  these  cases  is  of  the  greatest  importance  in 
view  of  the  fact  that  if  the  disease  runs  on  to  the  stage  of  crust-formatiou 
or  ozaena  we  have  to  do  with  an  affection  usually  not  amenable  to  treatment. 
Fortunately,  its  recognition  is  comparatively  easy,  as  there  are  few  diseases 
with  which  it  may  be  confounded.  Syphilitic  or  scrofulous  disease  of  the 
nose  is  attended  with  pus-discharge,  the  result  of  ulceration  and  necrosis. 
In  these  cases  the  discharge,  therefore,  would  be  mingled  with  masses  of 
black  necrotic  tissue  or  portions  of  bone,  which  would  be  at  the  same  time 
attended  with  an  intolerably  offensive  odor  which  could  never  by  any  pos- 
sibilitv  be  mistaken  for  the  odor  of  simple  purulent  rhinitis.  In  addition 
to  this,  there  would  be  the  other  evidences  of  poison  in  the  system,  such  as 
a  general  cachexia,  skin  eruptions,  or  other  concomitant  symptoms.  More- 
over, syjjhilitic  disease  of  the  nose  is  usually  unilateral,  while  the  affection 
under  consideration  is  always  bilateral. 

Young  children  are  exceedingly  prone  to  insert  small  bodies  into  the 
nostril,  but  a  child  usually  contents  itself  with  inflicting  this  injury  upon 
one  nostril.  The  presence  of  this  body  gives  rise  to  a  more  or  less  profuse 
pus-discharge,  occasionally  mingled  with  blood  from  the  side  affected.  Tiie 
diagnosis,  however,  in  this  case  should  always  be  simple,  as  purulent 
rhinitis  is  invariably  bilateral.  An  examination  Ijy  gross  inspection  and 
the  probe  should  also  be  sufficient  to  make  the  diagnosis  clear.  Disease  of 
the  accessory  sinuses  occasionally  occurs  in  cjuite  young  children.  Here, 
also,  we  have  a  discharge  of  pus  identical  in  all  its  features  with  those  of 
purulent  rhinitis,  but  the  fact  of  its  occurring  in  one  side  would  eliminate 
any  error  in  diagnosis. 

If  we  make  an  examination  anteriorly,  we  find  the  mucous  membrane 
somewhat  congested  and  of  a  dark-reddish  color.  Never,  however,  do  we 
notice  the  active  plethora  of  acute  rhinitis.  Furthermore,  the  membrane  is 
covered  with  flakes  and  masses  of  yellowish  mucus  coating  the  lower  tur- 
binated bones  and  lying  in  masses  on  the  floor  of  the  uares.  An  examina- 
tion of  tlie  pharynx,  also,  will  usually  show  that  a  certain  amount  of 
secretion  has  made  its  way  to  this  region  and  lodges  upon  the  posterior  wall 
of  the  pharj'ux  in  large  shreds,  which  coat  its  walls  and  hang  down  between 
the  pharynx  and  soft  palate.  The  source  of  this,  of  coarse,  might  be  in  an 
enlargement  of  the  pharyngeal  tonsil.  The  peculiar  character  of  the  voice 
and  peculiar  facial  expression  are  ordinarily  sufficient  for  a  recognition  of 
this  disease.  If  there  be  any  doubt,  an  inspection  with  the  rhinoscopic 
mirror  or  by  a  digital  examination  will  reveal  the  source  of  the  secretion. 
Blennorrhcea  usually  occurs  at  childbirth,  and  is  characterized  by  a  profuse- 
ness  of  discharge  and  activity  of  inflammatory  process  such  as  to  render 
its  recognition  comparatively  easy.  Furthermore,  as  we  know,  a  blennor- 
rhcea of  the  nose  in  childhood  rarely  exists  without  the  eyes  sooner  or  later 
becoming  affected. 

Course. — The  disease  commences  at  from  three  to  six  years  of  age,  and 
runs  a  course  of  about  ten  or  eleven  years  before  the  crust-formation  sets  m. 
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111  an  examination  of  eighty-three  cases  of  atrophic  rhinitis  of  wliich  I 
have  records,  in  fifty-one  the  disease  commenced  as  a  purulent  rhinitis 
between  the  fifth  and  sixth  year  of  age,  in  two  cases  it  commenced  in  the 
second  year  of  life,  while  in  four  it  commenced  after  ten.  In  all  cases 
where  the  records  are  complete,  it  was  clearly  made  out  that  the  early  stage 
of  the  disease  was  a  purulent  discharge. 

Prognosis. — I  regard  the  disease  as  a  curable  one  if  recognized  before 
crust-formation  has  set  in,  for,  if  my  views  as  regards  its  pathology  are 
correct,  we  must  recognize  the  fact  that,  while  the  discbarge  remains  fluid, 
or,  ill  other  words,  before  crust-formation  has  set  in,  the  glandular  structures 
are  not  seriously  involved,  and  that  the  disease  is  still  confined  to  the 
superficial  layers  of  the  membrane  and  entirely  within  reach  of  remedial 
measures. 

Treatment. — This  is  one  of  the  diseases  which  is  thoroughly  amenable 
to  local  treatment,  and  that  of  an  exceedingly  simple  character,  the  essential 
feature  being  that  the  cavity  shall  be  thoroughly  cleansed  and  subsequently 
subjected  to  the  local  action  of  some  simple  astringent.  For  cleansing 
purposes  we  may  use  one  of  the  following  : 

R   Acid,  carbol.,  gr.  iii ; 
Sodii  bicarb.,  gr.  xii ; 
Sodii  biborat.,  gss; 
Glycerini,  jvi ; 
Aquse,  ad  §vi. 

B   Listerini,  gss; 
Sodii  biborat.,  jss ; 
Glycerini,  ^vi ; 
Aquas,  ad  5  vi. 

R   Thymol.,  n\,xx ; 

Sodii  chloridi,  ^ss ; 
Sodii  benzoat.,  gr.  xx; 
Aqu!e,  ad  g  vi. 

R   Ichthyol.,  gr.  i ; 

Potassii  chloridi,  Jss; 
Liquor,  calcis,  ad  g  vi. 

This  should  be  applied  twice  or,  if  necessary,  three  times  daily,  at  the 
hands  of  the  nurse  or  attendant,  by  means  of  some  simple  hand  atomizer, 
the  spray  being  thrown  repeatedly  into  one  and  then  into  the  other  nostril, 
the  child  being  directed  to  blow  the  nose  thoroughly  after  its  application, 
until  the  parts  are  thoroughly  cleansed.  Fortunately,  the  disease  occurs 
only  in  children  who  are  competent  to  carry  out  this  procedure.  In  very 
young  children  who  have  not  learned  to  blow  the  nose  considerable  diffi- 
culty would  be  experienced,  and  it  might  be  necessary  to  make  use  of  the 
na.sal  douche,  which  requires  no  effort  on  the  part  of  the  patient,  or,  pos- 
sibly, to  employ  a  simple  ear-syringe.  After  the  parts  have  been  thoroughly 
cleansed,  an  astringent  should  be  used,  as  follows : 
Vol.  II.— 27 
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R   Zinci  sulphocarb.,  gr.  xx  ; 
Hydrarg.  chlor.  eorros.,  gr.  |; 
Aquae,  ad  3  iv. 

B   Acidi  borac,  gii; 
Aquae,  ad  giv. 

R   Acidi  salicylici,  gr.  vi ; 
Aquae,  ad  giv. 

To  either  of  the  above  may  be  added  with  benefit  any  of  the  simple 
astringents,  or  these  may  be  used  alone,  in  order  of  preference  as  follows ; 
glycerole  of  tannin,  one  drachm  to  the  ounce  ;  argenti  nitratis,  three  grains 
to  the  ounce ;  zinci  sulphatis,  three  grains  to  the  ounce  ;  cupri  sulphatis,  two 
grains  to  the  ounce  ;  aluminium  aceto-tartrate,  ten  grains  to  the  ounce. 

As  before  stated,  the  disease  is  purely  a  local  one,  and  the  patients 
usually  enjoy  perfect  health.  Hence  there  is  no  special  indication  for  the 
use  of  internal  medication.  It  is  of  the  greatest  importance,  however,  that 
certain  general  hygienic  rules  should  be  observed  in  the  management  of 
these  cases,  such  as  the  daily  administration  of  a  cold  sponge-bath  to  tlie 
waist,  together  with  careful  attention  to  the  diet,  to  the  sleeping-apartments, 
and  especially  to  the  clothing.  In  all  cases  I  think  the  underwear  should 
be  of  pure  wool,  and  worn  summer  and  winter,  as  we  recognize  a  notable 
liability  in  these  cases  to  taking  cold,  and  perhaps  for  the  control  of  this 
disease  we  know  of  no  measures  compai-able  to  the  use  of  all-wool  under- 
wear in  connection  with  the  daily  administration  of  the  cold  sponge-bath. 


DISEASES  AND  INJURIES  OF  THE  PHARYNX. 

By  E.  FLETCHEE  INGALS,  M.D. 


Acute  Sore  Throat. — Synonymes. — Pharyngitis,  Cynanche  pharyngea, 
Angina  erythematosa,  Angina  catarrhalis.  Angina  simplex,  etc. 

This  is  a  simple  inflammation  of  the  mucons  membrane  of  the  pharynx, 
palate,  and  tonsils,  usually  terminating  in  resolution,  but  in  some  in- 
dividuals leaving  a  predisposition  to  future  attacks  which  finally  terminate 
in  chronic  inflammation.  It  occurs  most  frequently  in  children  or  in  young 
adults,  but  may  be  met  with  at  all  ages.  Among  adults  it  is  more  fre- 
quent in  those  who  follow  sedentary  occupations,  and  in  subjects  of  syphilis 
or  those  who  have  been  mercurialized.  The  throat  is  found  congested  in 
various  degrees,  sometimes  in  limited  patches,  at  other  times  diffused  over 
the  whole  surface.  The  mucous  membrane  is  swollen,  and  in  severe  cases 
the  uvula  is  oedematous. 

Etiology. — It  is  caused  by  exposure  and  changes  in  temperature, 
especially  among  those  who  are  poorly  fed  and  clothed  and  who  live  in 
badly-ventilated  apartments.  It  seems  in  some  instances  to  be  due  to  a 
scrofulous  or  rheumatic  diathesis.     It  is  sometimes  epidemic. 

Pathology  and  Pathological  Anatomy. — The  blood-vessels  are  dilated, 
and  there  is  more  or  less  inflammatory  deposit  in  the  submucous  tissues, 
but  the  "glandular  structures  seem  to  be  most  involved. 

Symptomatology. — The  affection  is  usually  ushered  in  with  slight  fever 
attended  by  headache  and  heat  of  the  skin,  pain  and  itching  of  the  throat 
radiating  to  the  ears,  sometimes  a  feeling  as  of  a  foreign  body  in  the  throat, 
and  a  frequent  tendency  to  hawk  and  expectorate.  In  the  more  severe 
cases  there  is  frequently  at  first  a  pronounced  chill  followed  by  fever,  with 
a  temperature  ranging  as  high  as  103°  F.  The  constitutional  disturbance 
is  much  more  marked  in  children  than  in  adults.  The  hearing  is  fre- 
quently slightly  impaired,  and  the  voice  often  has  a  nasal  intonation. 
There  is  often  a  sensation  of  dryness  and  stiffness  in  the  throat,  which 
upon  deglutition  may  become  actual  pain,  especially  when  the  inflammation 
is  most  marked  in  the  upper  part.  When  the  inflammation  extends  to  the 
lower  part  of  the  pharj'nx  and  to  the  larynx,  the  voice  becomes  husky,  the 
tendency  to  hawk  and  hem  is  increased,  and  there  is  slight  expectoration  of 

tenacious  mucus,  which  later  becomes  muco-purulent  in  character.     The 
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breath  is  foul,  the  tongue  coated,  the  appetite  poor,  the  bowels  usually  con- 
stipated, and  the  urine  high-colored  and  loaded  with  urates. 

Upon  inspection  of  the  throat,  the  congestion  is  found  to  involve  the 
pharynx  and  usually  the  posterior  pillars  of  the  fauces  and  the  soft  palate  • 
sometimes  the  anterior  pillars  and  the  tonsils  are  also  involved.  The  veins 
are  frequently  seen  to  be  enlarged,  and  the  cervical  glands  are  often  swollen 
and  painful. 

Diagnosis. — The  only  affection  with  which  this  is  likely  to  be  con- 
founded is  simple  tonsillitis.  The  diagnosis  is  readily  made  after  a  few 
hours,  from  the  fact  that  in  tonsillitis  the  swelling  of  the  glands  is  much 
more  pronounced. 

Prognosis. — The  affection  usually  terminates  in  resolution  iu  six  or 
seven  days,  though  a  few  fatal  cases  have  been  reported,  principally  from 
extension  to  the  larynx.  In  some  instances  the  patients  are  rendered 
peculiarly  liable  to  renewed  attacks. 

Treatment. — Persons  subject  to  this  affection  should  be  kept,  so  far  as 
possible,  in  an  equable  temperature,  excessive  cold  and  overheated  rooms 
being  avoided.  Cold  sponge-baths  daily  render  them  less  susceptible.  At 
the  beginning  of  the  attack  hot  foot-baths  are  recommended.  The  inflam- 
mation may  frequently  be  subdued  by  constant  sucking  of  ice,  in  other 
cases  by  the  frequent  use  of  hot  inhalations,  and  by  either  cold  or  hot 
compresses  applied  externally.  Small  doses  of  opiates  may  be  given  to 
relieve  pain,  and,  where  there  is  much  fever,  autipyrin,  antifebrin,  or 
aconite  may  be  administered  in  appropriate  doses.  A  spray  of  cocaine  has 
also  been  I'ecommended  to  relieve  the  pain,  but  its  effects  are  so  transitory 
and  the  dangers  of  an  overdose  in  children  are  so  great  that  its  use  is  not 
advisable. 

Where  a  rheumatic  diathesis  is  present,  guaiacum  iu  the  form  of 
lozenges  is  found  beneficial,  but  usually  children  object  to  the  taste;  there- 
fore salicylate  of  sodium  in  syrup  of  lemon  is  more  satisfactory.  The  bowels 
should  be  kept  open  with  saline  laxatives.  Quinine,  arsenic,  or  nux  "vomica, 
or  these  combined,  are  usually  indicated.  In  excessive  oedema  of  the 
uvula,  scarification  is  indicated ;  but  removal  of  the  relaxed  tissue  should 
not  be  practised  until  the  acute  stage  is  passed,  because  of  the  tendency  to 
sloughing.  Astringent  and  caustic  applications  and  strong  counter-irritants 
are  usually  harmful.  Fluid  or  semi-solid  food  should  be  given  at  regular 
intervals. 

Erysipelatous  Sore  Throat. — This  is  a  rare  affection  of  the  mucous 
membrane  of  the  throat,  generally  associated  with  facial  erysipelas.  It 
is  characterized  by  inflammation  of  the  mucous  membrane  and  subjacent 
tissues. 

Pathology  and  Pathological  Anatomy. — Cornil  makes  three  divisions 
of  this  affection  :  first,  erysipelas  with  simple  redness,  iu  which  there  is  a 
diffused  inflammation  and  the  tissues  are  of  a  deep  livid  red  and  shining 
appearance,  with  more  or  less  swelling ;  second,  erysipelas  with  phlyctenute, 
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in  which  vesicles  appear,  varying  from  the  size  of  a  pin's  head  to  half  an 
inch  in  diameter, — having  the  appearance  of  herpes  and  filled  with  serum  or 
pus^ — which  rupturing  leave  yellowish-white  patches  of  soft  tissue  that  are 
easily  torn  from  the  tissue  beneath ;  third,  erysipelas  terminating  in  gan- 
grene, in  which  there  is  a  dark  pultaceous  appearance  with  a  gangrenous 
odor. 

Etiology. — This  affection  is  due  to  the  same  cause  as  cutaneous  erysip- 
elas.    It  is  frequently  endemic  or  epidemic. 

Symptomatology. — This  disease  usually  follows  external  erysipelas,  and 
is  ushered  in  by  stiffness  of  the  jaw  and  dryness  or  stinging  pain  in  the 
throat,  which  is  increased  by  deglutition.  It  is  usually  attended  by  more 
or  less  difficulty  in  breathing.  Pain  in  the  stomach  and  nausea  are  frequent 
symptoms.  The  temperature  sometimes  rises  as  high  as  104°  F.,  even 
before  the  efflorescence  appears  in  the  throat,  and  it  may  continue  thus  for 
three  or  four  days.  The  submaxillary  and  cervical  glands  are  frequently 
swollen.  The  difficulty  in  swallowing  is  due  partially  to  the  pain  and  par- 
tially to  paralysis  of  the  muscles.  When  the  palatine  muscles  are  affected, 
regurgitation  takes  place  through  the  nose ;  if  the  pharyngeal  muscles  alone 
are  affected,  it  takes  place  through  the  mouth  on  attempted  deglutition. 
Upon  inspection  of  the  throat,  the  tissues  are  found  swollen,  of  a  dusky- 
red  hue,  or  dotted  with  vesicles  filled  with  serum,  pus,  or  blood.  In  the 
gangrenous  cases  there  is  a  dark  pultaceous  appearance  and  the  characteristic 
odor  is  present. 

Diagnosis. — In  the  absence  of  external  erysij^elas  the  diagnosis  would 
be  difficult. 

Prognosis. — This  is  a  grave  disease,  about  one-half  of  the  cases  proving 
fatal.  Death  not  infrequently  occurs  within  two  or  three  days.  In  those 
cases  which  terminate  favorably,  recovery  may  be  expected  in  from  two  to 
nine  days,  the  shortest  cases  being  those  in  which  the  pharynx  alone  is  in- 
volved. The  particular  danger  is  from  extension  to  the  larynx,  and  death 
by  suffocation  or  asphyxia. 

Treatment. — Some  cases  seem  to  have  been  cut  short  by  the  local  appli- 
cation of  a  sixty-grain  solution  of  the  nitrate  of  silver.  The  pain  may  be 
relieved  by  insufflations  of  morphine  or  the  internal  administration  of  bro- 
mide of  potassium.  In  the  early  stages  sucking  of  ice  is  useful  for  check- 
ing the  inflammation,  but  later  hot  soothing  inhalations  impregnated  with 
opiates  or  belladonna  are  more  beneficial.  Internally,  large  doses  of  quinine 
and  tincture  of  iron,  Avith  alcoholics  and  nutritious  foods,  are  important. 
If  cedema  is  extensive,  scarification  should  be  practised,  and,  if  the  dyspnoea 
becomes  urgent,  tracheotomy  must  be  resorted  to,  but,  unfortunately,  it  is 
not  usually  successful. 

Acute  Rheumatic  Sore  Throat. — This  is  a  painful  affection  of  the 
pharynx  and  palate  or  tonsils,  which  occasionally  extends  to  the  larynx.  It 
is  usually  of  short  duration,  and  is  characterized  by  moderate  congestion 
and  swelling  of  the  mucous  membrane,  which  is  attended  by  severe  pain.    It 


422  DISEASES   AND   INJURIES   OF   THE   PHARYNX. 

is  most  common  in  tiie  subjects  of  rheumatism,  and  is  not  a  very  frequent 
disease  in  children. 

Etiology. — The  same  as  that  of  rheumatism  iu  other  parts  of  the 
body. 

Symptomatology. — This  affection  is  ushered  in  by  sudden  and  severe 
pain  in  the  throat,  which  continues  for  one  or  two  days  and  then  passes  off 
with  torticollis  or  other  rheumatic  pains.  The  temperature  is  elevated,  the 
pulse  is  rapid,  and  very  great  pain  is  experienced  in  attempting  to  swallow 
the  saliva  or  fluids.  On  examination  of  the  tliroat,  there  is  found  more  or 
less  redness  and  swelling. 

Diagnosis. — The  affection  is  liable  to  be  confounded  with  simple  acute 
sore  throat,  from  which  it  is  to  be  distinguished  mainly  by  the  history  of 
former  attacks,  by  the  peculiar  character  of  the  pain,  which  the  patieut 
himself  will  frequently  recognize,  and  by  the  sudden  metastasis  to  other 
regions  at  the  end  of  the  first  or  second  day. 

Prognosis. — The  affection  usually  lasts  from  twenty-four  to  forty-eight 
houi's.     It  is  not  in  itself  serious. 

Treatment. — The  salicylates,  alkalies,  and  guaiacum  are  to  be  given  in- 
ternally. Sedative  applications  may  be  made  to  the  throat  when  necessary 
to  relieve  pain. 

Membranous  Sore  Throat. — Synonymes. — Croupous  pharyngitis,  Her- 
petic sore  throat.  Aphthous  sore  throat. 

This  is  characterized  by  the  formation  of  herpetic  patches  or  blisters  on 
the  mucous  membrane  of  the  pharynx,  palate,  tongue,  and  cheeks,  which 
eventually  become  covered  with  a  fibrous  exudate  that  forms  into  a  pel- 
licle or  false  membrane.  It  occurs  more  commonly  in  women  and  deli- 
cate children,  but  it  may  attack  those  apparently  strong  and  in  the  best  of 
health.  It  is  observed  at  all  seasons  of  the  year,  but  is  more  frequent  in 
the  spring  and  fall,  and  is  more  prevalent  in  cold  and  damp  climates  than 
elsewhere. 

Pathology  and  Pathological  Anatomy. — Early  in  the  disease  epiiemeral 
vesicles  appear  in  the  throat,  which  terminate  within  two  or  three  days  in 
resolution ;  or  the  vesicle  may  rupture  and  leave  a  small  ulcer,  which  has 
a  tendency  to  heal  quickly ;  or  several  of  these  ulcers  may  coalesce  and 
become  covered  with  a  fibrinous  exudate  having  much  the  appearance  of 
diphtheritic  membrane.  The  tissues  immediately  about  the  ulcers  are  con- 
gested, swollen,  and  slightly  elevated. 

Etiology. — The  affection  usually  seems  to  be  caused  by  exposure  to  cold 
or  to  septic  influences,  or  by  the  respiration  of  impure  air.  It  is  more  fre- 
quent during  epidemics  of  scarlatina  and  diphtheria,  and  therefore  seems  to 
be  in  some  way  due  to  the  specific  causes  of  these  diseases. 

Symptomatology. — Patients  usually  complain  of  malaise  and  ordinary 
sore  throat  for  a  day  or  two,  or  the  affection  may  be  ushered  in  with  a  de- 
cided chill.  These  symptoms  are  attended  by  smarting  pain  in  the  throat, 
heat  of  the  skin,  and  high  fever.     The  inflammation  runs  an  acute  course, 
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sometimes  extending  to  the  orifices  of  the  Eustachian  tubes,  and  in  other 
cases  to  the  larynx.  The  ephemeral  vesicles  may  appear  in  three  or  four  suc- 
cessive crops.  There  are  usually  headache  and  loss  of  appetite.  The  tongue 
is  furred,  and  the  secretions  from  the  mouth  are  viscid  and  have  an  offen- 
sive odor.  Deglutition  is  generally  exceedingly  painful.  Upon  examining 
the  throat,  there  may  usually  be  seen  several  small  vesicles  about  the  size  of 
a  pin's  head,  filled  with  pus,  about  which  there  is  a  zone  of  congested  and 
swollen  mucous  membrane.  These  vesicles  may  pass  away  without  rupture, 
or,  breaking,  may  leave  small  round  ulcers  which  rapidly  heal,  or  in  other 
cases  several  of  the  ulcers  may  coalesce  and  become  covered  Avith  a  yellow- 
ish-white pultaceous  exudate,  which,  when  removed,  leaves  an  excoriated 
surface  which  readily  bleeds.  The  vesicles  are  frequently  found  on  the 
pharynx,  but  more  often  on  the  palate  and  uvula,  and  the  larger  patches 
are  often  located  on  the  tongue,  on  the  mucous  membrane  of  the  cheeks, 
and  sometimes  on  the  tonsils.  During  the  course  of  the  disease  hei-petic 
patches  usually  appear  on  the  lips,  and  membranous  deposits  form  upon 
any  ulcers  which  may  happen  to  be  present  in  other  parts  of  the  body. 

Diagnosis. — The  affection  is  liable  to  be  mistaken  only  for  diphtheria, 
from  which  it  may  be  distinguished  by  the  difference  in  the  pseudo-mem- 
brane and  in  the  constitutional  disturbances.  The  membrane  in  this  affec- 
tion is  of  a  yellowish-white  color,  thin,  easily  torn,  and  quite  easily  detached 
from  the  subjacent  tissues,  instead  of  having  the  grayish  hue  and  the  depth 
of  the  diphtheritic  deposit,  which  involves  the  whole  thickness  of  the  raucous 
membrane  and  therefore  cannot  be  easily  removed.  The  presence  of  small 
vesicles  or  ulcers  among  the  membranous  patches  is  also  an  important  sign 
in  the  diagnosis.  The  constitutional  symptoms  are  much  less  pronounced 
in  membranous  sore  throat  than  in  diphtheria. 

Prognosis. — The  affection  usually  lasts  from  five  to  fourteen  days.  It 
is  not  dangerous  jier  se  except  in  children,  in  whom  it  sometimes  extends  to 
the  larynx  and  causes  death  in  the  same  manner  as  diphtheritic  croup. 
However,  it  occasionally  terminates  in  diphtheria,  which  may  be  serious. 
It  may  be  followed  by  paralysis,  even  without  the  development  of  diph- 
theria.    It  occasionally  attends  syphilitic  and  tubercular  sore  throat. 

Treatment. — The  severe  pain  calls  for  the  exhibition  of  anodynes,  chief 
among  which  are  opiates,  bromide  of  potassium,  and  inhalations  of  hot- water 
vapor  impregnated  with  benzoin,  belladonna,  or  lupulin.  Borax  is  some- 
times grateful  as  a  mouth-wash.  The  application  of  a  sixty-grain  solution 
of  nitrate  of  silver  to  the  patches  sometimes  allays  pain  and  expedites 
recovery.  But  I  have  found  the  most  relief  from  the  application  twice 
daily  of  a  pigment  composed  of  morphine,  grs.  v  ;  carbolic  acid,  grs.  xxx ; 
tannic  acid,  grs.  xxx ;  glycerin  and  water,  each,  Jiv.  Alum  and  other 
astringents  are  recommended,  and  are  occasionally  useful.  The  chlorate  of 
potash  has  been  recommended  for  this  affection,  but  it  usually  causes  severe 
pain  and  does  not  seem  to  be  in  any  way  beneficial.  Antiseptic  mouth- 
washes are  useful;  for  this  pui-pose  a  solution  of  pei'manganate  of  potassium, 
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ten  grains  to  the  ounce,  may  be  employed.  The  bowels  should  be  kept 
open  with  saline  laxatives;  and  tonics,  such  as  arsenic,  strychnine,  and 
quinine,  should  be  administered  in  appropriate  doses. 

Sore  Throat  of  Small-Pox. — This  is  a  pustular  affection  of  the  mucous 
membrane,  similar  to  that  affecting  the  skin.  The  eruption  usually  appeal's 
on  the  pharynx  or  palate  before  it  is  well  marked  upon  the  skin.  It  is 
attended  by  congestion,  swelling,  and  pain.  Occasionally  there  is  profuse 
salivation.  The  pustules  may  be  followed  by  deep  ulcerations  which  extend 
down  to  the  muscular  tissues. 

Treatment. — Soothing  gargles  and  weak  astringents  are  generally  usefiil, 
but  no  special  treatment  can  be  recommended. 

Sore  Throat  of  Measles. — This  is  a  catarrhal  inflammation  which 
constitutes  only  a  part  of  a  general  inflammation  of  the  respiratory  mucous 
membranes ;  however,  in  some  severe  cases  a  fibrinous  exudate  is  thrown 
out  that  gives  it  a  diphtheritic  character. 

Etiology. — The  same  as  that  of  the  cutaneous  eruption. 

Symptomatology. — The  throat  is  usually  affected  on  the  third  or  fourth 
day  of  the  fever,  several  hours  before  the  cutaneous  eruption  makes  its 
appearance.  The  symptoms  are  those  of  a  simple  catarrhal  inflammation, 
with  a  viscid  mucous  secretion,  but  not  much  swelling  or  pain.  Occasion- 
ally diphtheritic  patches  make  their  appearance,  but  generally  not  until  the 
ninth  or  tenth  day.  In  this  instance  the  pseudo-membrane  is  more  friable 
than  that  of  diphtheria  and  is  not  so  tmiformly  distributed.  Occasionally 
ulceration  of  the  mucous  membrane  or  abscesses  have  been  observed. 

Diagnosis. — The  diagnosis  may  be  readily  made  after  the  ai^pearance  of 
the  cutaneous  eruption. 

Prognosis. — In  those  cases  where  the  inflammation  is  simply  catarrhal, 
resolution  may  be  expected  in  seven  or  eight  days.  In  those  where  diph- 
theritic deposits  take  place,  the  result  is  commonly  fatal ;  four-fifths  of 
these  patients  die. 

Treatment. — The  same  treatment  may  be  employed  as  that  recommended 
for  acute  sore  throat. 

Sore  Throat  of  Scarlet  Fever. — This  is  one  of  the  first  and  most 
constant  manifestations  of  scarlatina,  characterized  in  mild  cases  by  simple 
congestion,  in  more  severe  cases  by  extensive  swelling  of  the  mucous  mem- 
brane and  glandular  tissues,  and  in  malignant  cases  by  diphtheritic  deposits. 

Etiology. — The  poison  of  scarlatina. 

Symptomatology. — The  affection  is  often  ushered  in  by  vomiting,  with 
stiffness  and  soreness  of  the  throat.  The  mucous  membrane  of  the  ])liarynx, 
palate,  and  fauces  usually  becomes  congested  several  hours  before  the  cuta- 
neous eruption  appears.  In  many  cases  the  mucous  membrane  soon  be- 
comes swollen  and  the  lymphatics  enlarged.  The  inflammation  often 
extends  through  the  Eustachian  tube  to  the  middle  ear,  and  may  cause  per- 
manent deafness.  In  malignant  cases  there  is  at  first  great  lividity  of  the 
mucous  membrane,  which  soon  becomes  more  or  less  covered  with  pultaceous 
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deposits,  which  upon  being  removed  leave  excoriated  surfaces.  Abscesses 
or  gangrene  occur  in  some  cases. 

Diagnosis. — The  principal  points  to  be  considered  in  the  diagnosis  are 
the  sudden  onset  with  vomiting,  congestion  of  the  mucous  membrane,  iiigh 
fever,  and  the  subsequent  eruption  and  desquamation  of  the  skin  ;  and  in 
some  cases  dropsy,  which  may  develop  at  the  end  of  two  or  three  weeks. 

Prognosis. — The  affection  may  last  from  three  or  four  days  to  several 
weeks.  In  the  simple  cases  there  is  no  danger  from  the  throat-affection. 
In  the  anginous  variety,  Avhere  there  is  much  swelling,  about  one-fourth  of 
the  patients  will  be  lost.  Of  the  diphtheritic  variety  about  one-half  prove 
fatal. 

Treatment. — Local  measures  usually  prove  of  little  avail.  Cohen 
recommends  acidulated  sprays,  which  he  says  are  soothing.  Emollients 
and  poultices  are  commonly  employed,  with  apparent  benefit.  The  internal 
treatment  is  that  indicated  for  the  constitutional  disease. 

Acute  Follicular  Pharyngitis. — This  is  an  acute  inflammation  of  the 
pharynx,  which  expends  its  force  mainly  on  the  follicles.  The  disease  is 
characterized  by  simple  swelling  and  redness  of  the  follicles  in  many  cases, 
and  in  others  by  the  formation  of  small  vesicles  on  the  pharynx,  palate, 
and  pillars  of  the  fauces  or  tonsils,  which  to  some  observers  have  the  ap- 
pearance of  an  herpetic  eruption.  Indeed,  Sir  Morell  Mackenzie  treats  of 
this  aifection  under  the  title  of  herpetic  pharyngitis,  while  by  others  it  is 
considered  as  simply  an  acute  sore  throat.  Plowever,  both  of  these  terms 
have  been  applied  to  other  affections  described  in  this  work,  and,  as  the 
inflammation  in  this  disease  involves  the  same  tissues  that  are  affected  in 
the  universally  recognized  chronic  follicular  pharyngitis,  we  believe  that 
the  term  we  have  selected  is  most  appropriate.  In  this  affection  several 
follicles  in  the  pharynx  will  be  found  swollen  and  red,  and  sometimes  they 
will  seem  to  be  distended  with  secretions,  giving  them  the  appearance  of 
small  blisters  or  pustules.  The  pustules  which  are  occasionally  seen  on 
other  portions  of  the  mucous  membrane  of  the  mouth  usually  rupture  in  a 
day  or  two  and  leave  small  round  ulcers. 

Etiology. — The  affection  is  usually  attributed  to  exposure  to  cold  or  to 
rheumatism ;  however,  the  inhalation  of  irritating  substances,  as  dust, 
smoke,  and  gas,  and  the  use  of  the  voice  in  badly-ventilated  rooms,  have 
frequently  seemed  to  cause  the  disease  in  adults. 

Pathology  and  Pathological  Anatomy. — The  mucous  membrane  is 
swollen,  the  mouths  of  the  follicles  become  stopped,  and  their  pent-up 
secretions  cause  the  pustular  appearance. 

Symftomatology. — In  mild  cases  the  patient  complains  of  dryness  or 
pricking  sensations  in  the  throat,  which  are  commonly  preceded  for  several 
hours  by  malaise.  In  severe  cases  there  is  much  constitutional  disturbance, 
with  a  hot  skin,  rapid  pulse,  and  high  temperature.  There  is  usually  a 
constant  tendency  to  hawk  and  clear  the  throat,  and  if  tlie  disease  extends 
to  the  larynx  the  voice  becomes  hoarse.     Upou  inspecting  the  throat,  the 
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mucous  membrane  is  found  red,  and  several  follicles  with  a  smooth,  glisten- 
ing surface,  of  an  ovoid  or  hemispherical  shajje,  and  measuring  from  tiiree 
to  five  millimetres  in  diameter,  will  be  seen  standing  out  about  two  millj- 
metres  from  the  surface.  Often  two  or  more  of  these  will  have  coalesced 
back  of  the  posterior  pillars  of  the  fauces  so  as  to  form  lougitudinal  welts. 
In  some  cases  the  secretions  will  have  collected  in  two  or  three  of  these  so 
as  to  cause  the  appearance  of  pustules,  which,  later  on,  rupture,  and  leave 
small  ulcers. 

Diagnosis. — Tlie  affection  is  liable  to  be  mistaken  for  simple  acute  sore 
throat,  and  in  the  pustular  variety  for  membranous  sore  throat.  The  diag- 
nosis in  ordinary  cases  depends  upon  the  peculiar  prominence  of  the  folli- 
cles and  the  circumscribed  zones  of  inflammation  about  them.  The  piistulai' 
variety  will  be  distinguished  from  membranous  sore  throat  by  the  absence 
of  large  patches  covered  by  false  membrane. 

Prognosis. — The  disease  usually  runs  from  two  days  to  one  week. 
There  is  no  danger  to  life,  but  there  is  a  tendency  to  repeated  attacks 
which  may  extend  over  several  weeks  or  months. 

Treatment. — The  most  satisfactory  method  of  treatment  is  found  in  the 
administration  of  anti-rheumatic  remedies  and  bitter  tonics.  Locally  the 
application  once  a  day  of  a  sjjray  of  morphine,  grs.  v,  carbolic  acid  and 
tannic  acid,  each,  grs.  xxx,  glycerin  and  \\'ater,  each,  3iv,  has  given  me  the 
most  satisfactory  results. 

Chronic  Follicular  Pharyngitis. — Synonymes. — Granular  pharyngitis, 
Chronic  catarrhal  pharyngitis,  Ulcerated  sore  throat,  etc. 

This  is  a  chronic  inflammation  of  the  jDharyngeal  follicles  and  of  the 
mucous  membrane  immediately  surrounding  them.  It  is  most  frequently 
met  with  in  young  adults  from  twenty-five  to  thirty-five  years  of  age,  but 
it  is  not  uncommon  in  children.  IMackenzie  describes  two  forms  of  the  dis- 
ease,— the  hypertrophic  and  the  exudative.  The  former  is  often  met  with, 
but  the  latter  is  so  rare  that  some  authors  even  deny  its  existence.  lu  the 
hypertrophic  variety  the  follicles  are  enlarged  and  have  an  oval  or  hemi- 
spherical shape  similar  to  that  found  in  the  acute  inflammation.  These  vary 
in  size  from  three  to  five  or  six  millimetres  in  diameter  and  usually  stand 
out  about  two  millimetres  from  the  surface.  They  are  often  of  a  yellowish- 
white  hue,  but  at  other  times  the  mucous  membrane  covering  them  is  of  a 
deep-red  color.  In  the  exudative  variety  the  follicles  become  filled  with 
desiccated  secretions,  and  have  the  same  appearance  as  the  follicles  in  chronic 
follicular  tonsillitis,  except  that  they  are  usually  smaller. 

Etiology. — Among  adults  the  most  frequent  causes  are  tobacco-smoking, 
improper  use  of  the  voice  in  bad  air,  and  repeated  attacks  of  the  acute  dis- 
ease ;  possiljly,  also,  the  use  of  spices  and  stimulants  may  act  as  a  cause. 
Among  children  the  most  frecpient  cause  is  obstruction  to  nasal  respiration, 
either  by  swelling  of  the  turbinated  bodies  or  by  enlargement  of  Luschkas 
tonsil.  Digestive  disturbances  are  responsible  for  a  considerable  number 
of  cases,  and  heredity  seems  to  play  some  part  in  the  etiology. 
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Pathology  and  Pathological  Anatomy. — In  the  common  variety  the 
enlargements  are  made  up  principally  of  swollen  epithelial  cells ;  in  the 
exudative,  the  swollen  membrane  stops  the  mouths  of  the  follicles,  which 
subsequently  become  filled  with  desiccated  secretions.  In  either  case  the 
symptoms  are  largely  dependent  upon  mechanical  irritation  caused  by  the 
enlarged  follicles. 

Symptomatology. — Ordinarily  the  general  health  is  not  impaired.  Usu- 
ally the  first  symptoms  which  attract  the  patient's  attention  are  sensations 
of  slight  discomfort  or  stiffness  in  the  throat,  with  at  times  unusual  dryness 
or  tickling  and  generally  a  frequent  desire  to  hawk  and  clear  the  throat  of 
mucus.  Fatigue  is  frequently  experienced  after  using  the  voice,  and  in 
some  instances  hoarseness  is  a  common  symptom.  The  senses  of  hearing 
and  of  taste  are  frequently  obtunded.  Sometimes  the  pricking  sensations 
in  the  throat  resemble  those  caused  by  a  foreign  body.  Where  the  affection 
has  extended  to  the  larynx,  patients  are  often  obliged  to  stop  and  clear  the 
throat  before  attempting  to  speak,  and  the  voice  may  then  be  muffled  or 
hoarse,  or  it  may  be  natural  for  ordinary  conversation  and  imperfect  for 
singing.  In  children  especially  the  voice  may  have  a  nasal  intonation, 
due  to  obstructions  in  the  naso-pharynx  or  nares.  After  hawking  the 
patients  expectorate  small  masses  of  thick  mucus  more  or  less  tinged  with 
dust,  which  gives  it  a  blackish  appearance.  The  tongue  is  generally  coated ; 
digestive  disturbances  are  frequent  and  the  bowels  are  usually  constipated. 
In  exceptional  cases  considerable  difficulty  is  experienced  in  swallowing. 
Upon  inspection  of  the  throat  the  characteristic  appearauce  already  de- 
scribed will  be  noticed  in  some  cases,  but  in  others  the  whole  pharynx  is 
thickly  studded  with  granulations,  the  furrows  between  which  are  of  a 
lighter  color,  due  to  atrophy  of  the  mucous  membrane,  and  sometimes  are 
filled  with  mucus  which  has  a  purulent  appearance,  due  to  the  color  of  the 
membrane  beneath.  The  disease  often  extends  to  the  tonsils,  and  the  base 
of  the  tongue  and  usually  the  larynx  are  more  or  less  involved,  presenting 
a  slightly  congested  appearance,  but  little  or  no  swelling.  The  pharyngeal 
veins  are  frequently  enlarged,  and  often  one  or  more  may  be  seen  running 
into  and  terminating  in  an  enlarged  follicle. 

Diagnosis. — The  diagnosis  is  not  difficult  unless  ulceration  has  taken 
place.  The  latter  condition,  which  is  very  rare,  may  be  mistaken  for  syph- 
ilitic or  tubercular  sore  throat.  The  simple  and  superficial  character  of  the 
ulcers,  together  with  the  history,  will  enable  one  readily  to  distinguish  it 
from  the  specific  disease ;  and  the  same  appearance,  with  absence  of  marked 
constitutional  symptoms  or  severe  pain,  will  distinguish  it  from  tubercular 
sore  throat. 

Prognosis. — The  affection,  unless  properly  treated,  generally  lasts  for 
several  years,  when  it  may  gradually  subside  or  terminate  in  atrophy  of 
the  mucous  membranes,  causing  the  affection  known  as  pharyngitis  sicca. 
Most  cases  of  the  hypertrophic  variety  may  be  cured  in  three  or  four 
months  by  appi-opriate  treatment,  at  least  so  far  as  disagreeable  sensations 
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are  concerned,  but  the  voice  maj^  remain  impaired  for  a  long  time.  The 
exudative  variety  is  peculiarly  stubborn  under  the  ordinary  forms  of  treat- 
ment, but  it  may  be  readily  cured  by  the  galvano-cautery. 

Treatment. — Our  first  attention  should  be  directed  to  the  digestive 
organs  and  the  removal  of  all  predisposing  or  exciting  causes.  Locally 
astringent  lozenges  and  sprays,  which  may  be  applied  by  the  patient  liini- 
self,  constitute  the  best  remedies.  In  those  cases  where  the  mucous  mem- 
brane is  very  red  and  irritable,  the  application  of  iodoform  in  powder  and 
of  soothing  alkaline  sprays  is  found  beneficial.  In  those  where  there  are 
several  follicles  enlarged,  but  the  mucous  membrane  is  of  a  nearly  normal 
color  and  there  is  little  or  no  irritability,  I  have  found  the  greatest  benefit 
from  the  insufflation  into  the  naso-pharynx,  two  or  three  times  each  week, 
of  about  two  grains  of  a  powder  consisting  of  one  part  of  muriate  of 
hydrastin  and  three  parts  of  pulverized  acacia.  The  powder  thus  applied 
will  gradually  find  its  way  downward,  and  thus  keep  up  the  local  effect  for 
several  hours.  In  young  children  I  have  frequently  seen  very  beneficial 
results  from  the  internal  administration  of  the  S3'rup  of  the  iodide  of  iron 
in  appropriate  doses,  together  with  other  tonics  if  indicated,  such  as  quinine, 
arsenic,  and  strychnine.  Cases  which  do  not  readily  yield  to  this  treatment 
may  generally  be  cured  by  more  radical  local  measures :  these  consist  of 
destruction  of  the  follicles  by  caustics.  The  simplest  method  is  to  incise 
each  enlarged  follicle  and  insert  into  the  cut  a  pointed  stick  of  nitrate  of 
silver.  This,  however,  is  not  always  successful.  Sir  Morell  Mackenzie 
recommends  the  application  of  London  paste  to  one  or  two  follicles  at  each 
sitting ;  others  have  used  chromic  acid  for  the  same  purpose ;  but  by  far 
the  most  satisfactory  method,  either  in  the  hypertrophied  or  the  exudative 
variety,  is  the  direct  application  to  the  diseased  follicle  of  the  galvano- 
cautery.  As  soon  as  the  wound  thus  produced  has  healed,  the  follicle  will 
be  found  to  have  disappeared.  Two  or  three  follicles  may  be  treated  at 
each  sitting,  and  subsequent  applications  may  be  made  after  healing  has 
taken  place,  which  will  require  from  six  to  ten  days.  Where  there  are 
enlarged  veins  they  should  also  be  cut  off  with  the  galvano-cautery. 

Scrofulous  Sore  Throat. — This  is  a  disease  of  childhood  which  is 
characterized  in  the  mild  form  by  the  phj'sical  appearances  found  in  simple 
chronic  sore  throat,  and  in  the  severe  form  by  ulcerations,  which  cannot 
readily  be  distinguished  from  those  found  in  debilitated  subjects,  whether 
of  tuberculous  or  of  syphilitic  origin.  Cohen  inclines  to  the  opinion  that 
this  is  a  common  sore  throat  in  subjects  of  a  latent  inherited  syphilitic  taint. 

Etiology. — Inherited  syphilis,  or  a  scrofulous  diathesis. 

Symptomaiohgy. — The  affection  comes  on  insidiously,  and  gradually 
progresses,  usually  throughout  a  period  of  several  months,  until  finally  ex- 
tensive ulceration  takes  place.  The  patient  is  in  a  debilitated  condition,  but 
the  constitutional  symptoms  are  not  pronounced.  With  extensive  ulceration 
there  is  generally  a  little  pain;  but  often  this  symptom  is  absent.  The 
ulcerative  process  progresses  slowly,  but  may  finally  involve  a  large  amount 
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of  tissue,  SO  as  to  destroy  a  considerable  portion  of  the  mucous  membrane 
of  the  pharynx  or  the  soft  palate. 

Diagnosis. — This  disease  is  likely  to  be  mistaken  for  syphilis  or  tuber- 
culosis only.  There  ai'e  no  diagnostic  symptoms  or  signs,  but  a  considera- 
tion of  tlie  history  and  the  constitutional  symptoms  as  well  as  tlie  local 
signs  will  generally  enable  the  physician  to  arrive  at  a  correct  conclusion. 
This  is  a  disease  of  childhood,  whereas  syphilis  and  tuberculosis  are  usually 
found  only  in  more  advanced  age.  Those  cases  in  which  there  are  simple 
congestion  and  swelling  of  the  part  cannot  possibly  be  distinguished  from 
chronic  catarrhal  sore  throat,  or  from  syphilitic  sore  throat  in  which  there  is 
no  ulceration ;  however,  these  are  of  minor  importance.  When  ulceration 
has  taken  place,  the  disease  under  consideration  differs  from  syphilis  in  that 
there  is  no  congested  areola  about  the  ulcer,  the  edges  of  which  are  slightly 
raised  and  everted,  but  not  sharply  cut  or  undermined  as  in  syphilis.  The 
discharge  from  these  ulcers  is  slight,  and  they  are  much  more  slowly  de- 
structive than  those  of  the  specific  disease.  The  strumous  appearance  of  the 
subject  is  also  a  sign  of  importance.  Tuberculous  ulcers  have  no  distinct 
line  of  demarcation,  and  are  superficial ;  not  so  the  scrofulous  ulcer.  In 
tuberculosis  the  fever,  emaciation,  and  pulmonary  signs  differentiate  it  from 
the  disease  under  consideration. 

Prognosis. — These  ulcerations  are  difficult  to  heal,  but  under  appropriate 
treatment  recovery  may  generally  be  expected. 

Treatment. — The  treatment  which  has  been  found  most  beneficial  con- 
sists in  the  administration  of  tonics  and  nutritious  diet,  and  the  local  appli- 
cation of  alteratives  and  stimulants,  daily  at  first  and  less  frequently  as 
healing  progresses.  For  this  purpose  the  tincture  of  iodine  in  full  strength, 
or  the  sulphate  of  copper  five  to  fifteen  grains  to  the  ounce  of  water,  has 
been  found  most  beneficial. 

Acute  Tubercular  Sore  Throat. — This  is  an  acute  affection  of  the 
throat,  which  runs  a  rapid  course  and  is  attended  by  the  constitutional 
symptoms  of  tuberculosis.     The  affection  is  rare  in  children. 

Pathology  and  Pathological  Anatomy. — In  the  early  stages  it  is  charac- 
terized locally  by  gray  granulations  of  small  size  beneath  the  epithelium. 
These  granulations  are  usually  grouped  in  patches.  They  bleed  easily  when 
touched,  and  are  very  abundant  and  prominent,  closely  resembling  the 
raucous  patches  of  syphilis,  but  lacking  the  inflammatory  areola  of  the 
latter.  The  granulations  are  generally  found  on  the  palate,  palatine  folds, 
and  pharynx,  but  later  they  may  extend  to  the  larynx. 

Etiology. — The  same  as  that  of  acute  pulmonary  tuberculosis. 

Symptomatology. — The  disease  may  begin  primarily  in  the  pharynx  with 
symptoms  of  acute  catarrhal  inflammation,  but  in  most  cases  the  lungs  are 
first  involved.  The  patient  suffers  from  intense  pain,  especially  on  attemjDted 
deglutition,  in  consequence  of  which  rapid  emaciation  and  loss  of  strength 
occur.  The  pain  is  of  a  sharp,  lancinating  character,  and  frequently  extends 
to  the  ears.    The  pulse  is  rapid,  and  the  fever  persistent.     The  temperature 
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ranges  from  101°  to  103-4°  F.,  and  in  extreme  cases  reaches  as  liigh  as  107°. 
The  tongue  is  coated  with  a  whitish  fur,  and  the  appetite  is  usually  lost. 
On  account  of  the  weakness  and  pulmonary  complications,  dyspncea  is  a 
prominent  symptom.  The  patient  is  generally  annoyed  by  a  teasing  eolith 
but  in  some  instances  there  is  none.  The  sputum  comes  mostly  from  the 
throat,  and  is  not  very  abundant.  Upon  examination  of  the  throat,  the 
granulations  already  referred  to  may  sometimes  be  seen  in  the  beginning  of 
the  disease,  but  usually  we  find  irregular,  shallow,  grayish  ulcers,  with  in- 
distinct borders ;  there  may  be  one  or  more  of  these,  or  the  ulcers  may  have 
coalesced  and  a  large  part  of  the  palate  or  pharynx  may  be  involved.  An 
examination  of  the  lungs  will  generally  reveal  the  signs  of  pulmonary 
tuberculosis  at  the  apex  of  one  or  both. 

Diagnosis. — This  affection  is  liable  to  be  mistaken  for  syphilitic  or 
scrofulous  sore  throat.  The  most  important  points  in  the  diagnosis  are  the 
presence  of  the  small  granulations,  acute  pain,  persistent  high  fever,  and  the 
signs  of  pulmonary  disease.  It  may  be  distinguished  from  syphilitic  sore 
throat  b}'  the  intensity  of  the  pain,  by  the  persistent  fever,  and  by  the  pres- 
ence of  small  gray  bleeding  granulations  instead  of  mucous  patches,  or  by 
large,  irregular,  superficial  ulcers  instead  of  the  deep  ulcers  with  sharp-cut 
edges  and  inflammatory  areola  which  are  found  in  tertiary  syphilis.  This 
affection  seldom  occurs  in  children,  but,  when  it  does,  may  be  distinguished 
from  the  scrofulous  disease  by  the  persistence  of  the  fever,  and  by  the 
superficial  ulcer  with  no  distinct  line  of  demarcation,  instead  of  the  deep 
ulcer  with  sharply-defined  edges ;  also  by  the  pulmonary  signs. 

Prognosis. — The  duration  is  generally  from  two  to  six  months ;  many 
cases  will  prove  fatal  within  six  or  eight  weeks.  Nearly,  if  not  quite,  all 
cases  prove  fatal. 

Treatment. — The  treatment  is  that  suitable  for  acute  pulmonary  tuber- 
culosis, in  addition  to  which  sedatives  may  be  employed  locally.  Cocaine 
has  been  recommended  for  this  purpose,  but  the  relief  which  it  gives  is 
temporary  and  the  constitutional  effects  are  injurious.  The  most  relief  will 
be  derived  from  the  inhalations  of  steam  impregnated  with  conium,  bella- 
donna, opium,  or  compound  tincture  of  benzoin,  or  from  the  insufflation  of 
powders  containing  morphine  and  bismuth.  Iodoform  has  been  highly 
recommended,  but  it  is  of  doubtful  utility. 

Retropharsmg-eal  Abscess. — This  is  a  deep-seated  inflammation  of  the 
pharynx,  characterized  by  the  formation  of  pus  in  the  submucous  tissues. 
It  is  most  frequently  met  with  in  children,  and  it  has  even  been  observed  in 
the  new-born  babe,  but  may  also  occur  in  adults. 

Pathology  and  Pathological  Anatomy. — The  resulting  abscess  may  be 
located  in  the  naso-pharynx,  the  oro-pharynx,  or  in  the  laryngo-pliarynx 
beyond  the  field  of  vision  when  unaided  by  the  throat-mirror.  It  may  be 
developed  near  the  median  line  or  upon  either  side.  It  is  .said  to  be  con- 
fined to  one  side  in  about  three-fourths  of  the  cases.  The  lax  attachment 
of  the  pharyngeal  mucous  membrane  favors  the  formation  of  an  abscess 
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and  allows  matter  to  burrow  easily  in  any  direction,  though  it  is  inclined 
to  gravitate  downward.  In  some  cases  it  has  extended  into  the  posterior 
mediastinum. 

Etiology. — The  affection  is  in  most  cases  idiopathic,  occurring  most  fre- 
quently in  sci'ofulous  children  or  in  those  suffering  from  inherited  syphilitic 
taint.  It  sometimes  results  from  scarlatina  or  from  acute  pharyngitis,  ery- 
sipelas, or  tonsillitis,  but  in  adults  it  is  more  frequently  the  result  of  dis- 
ease of  the  cervical  vertebrae,  and  it  is  often  of  syphilitic  origin.  The  ex- 
citing cause  is  usually  exposure  to  cold  or  extreme  warmth.  Some  cases 
.  follow  wounds,  as  the  swallowing  of  bones,  pins,  and  other  foreign  sub- 
stances. It  has  occasionally  been  produced  by  stricture  of  the  oesophagus 
in  consequence  of  the  mechanical  irritation  attending  forced  deglutition. 

Symptomatology. — The  disease  usually  commences  with  deep-seated  pain 
in  the  phaiynx,  and  stiffness  of  the  neck,  followed  by  dysphagia  and  dyspnoea, 
and  by  hoarseness  if  the  abscess  is  situated  low.  Usually  in  young  chil- 
dren the  first  noticeable  symptoms  are  dyspnoea  and  difficulty  in  swallow- 
ing, with  stiffness  of  the  neck,  which  causes  the  patient  to  keep  the  head  in 
a  certain  position.  Sometimes  thei-e  are  spasmodic  attacks  of  dyspnoea 
resembling  convulsions,  and  not  unfrequently  actual  convulsions  appear. 
In  most  cases  the  symptoms  are  obscure  until  the  swelling  becomes  large 
enough  to  interfere  with  respiration  or  deglutition.  According  to  Bokiti, 
idiopathic  abscess  may  develop  in  forty-eight  hours,  and  secondary  abscess 
in  from  seven  to  ten  days  ;  those  proceeding  from  diseased  bone  are  still 
more  chronic  in  their  course.  Occasionally  the  disease  is  ushered  in  by  a 
distinct  chill,  but  generally  there  are  only  slightly  chilly  sensations  and  some 
headache,  with  but  little  fever.  The  pulse  is  usually  weak  and  compressible. 
The  pain  is  referred  to  the  palate  when  the  abscess  is  high  up,  but  is  commonly 
deep-seated  and  may  extend  over  the  entire  throat.  According  to  the  loca- 
tion of  the  abscess,  the  head  is  usually  thrown  backward  or  to  one  side  and 
maintained  in  that  position.  Tumefaction  of  the  sides  and  front  of  the  neck 
is  frequently  observed,  and  the  parts  may  be  painful  on  pressure.  The  diffi- 
culty in  breathing  will  depend  upon  the  location  of  the  abscess.  If  in  the 
naso-pharynx,  it  interferes  with  nasal  respiration  only.  When  located  in  the 
oro-pharynx,  respiration  is  not  greatly  interfered  with  until  it  attains  large 
size.  If  situated  in  the  laryngo-pharynx,  the  pharyngeal  mucous  membrane 
is  crowded  forward  over  the  larynx,  and  great  dyspnoea  results,  which  is 
subject  to  frequent  exacerbations  attended  by  stertorous  breathing  and  occa- 
sional cough.  When  the  abscess  is  located  high  up,  the  voice  has  a  nasal 
twang.  If  it  is  situated  low  down,  there  may  be  hoarseness  or  complete 
loss  of  voice.  If  the  abscess  is  large  or  encroaches  greatly  upon  the  oro- 
or  laryngo-pharynx,  deglutition,  especially  of  solids,  becomes  difficult,  and 
swallowing  of  liquids  is  frequently  attended  by  the  passage  of  a  portion 
into  the  larynx,  with  consequent  choking.  Upon  examination  of  the  throat, 
if  the  abscess  is  located  in  the  naso-pharynx,  nothing  may  be  seen  ;  but 
ordinarily  a  tumid  swelling,  of  a  dusky-red  color  and  semi-elastic  doughy 
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feel,  will  be  found.  Late  in  the  affection,  from  tlie  collection  of  pus  the 
tumor  may  present  at  some  point  a  yellowish  appearance. 

Diagnosis. — This  aficction  is  liable  to  be  confounded  with  croup,  oedema 
of  the  larynx,  foreign  bodies  in  the  larynx,  and  cerebral  or  digestive  dis- 
orders causing  convulsions.  The  essential  symptoms  are  the  dyspliairia 
dyspncea,  altered  voice,  and  pharyngeal  swelling.  From  oedema  of  the 
larynx  it  may  be  distinguished  by  inspection,  and  by  elevating  the  larynx 
Avhich  procedure  relieves  the  dyspnoea  in  the  pharyngeal  abscess,  but  does 
not  in  oedema.  From  ci'oup  it  may  be  distinguished  by  the  symptoms  and 
signs :  in  croup  the  voice  is  lost,  but  generally  it  is  not  in  this  disease ;  in 
croup  there  is  no  swelling  or  dysjjhagia.  From  foreign  bodies  in  the  laryn.\ 
it  may  be  distinguished  by  the  history  and  the  signs  upon  inspection  and 
palpation,  together  with  the  quality  of  the  voice.  In  those  cases  attended 
by  convulsions  the  diagnosis  must  be  based  upon  the  results  of  a  careful 
examination  of  the  parts. 

Prognosis. — Idiopathic  cases  commonly  terminate  in  from  three  to  five 
days,  and  secondary  cases  in  from  seven  to  ten  days.  Most  of  these  recover, 
though  fatal  results  are  not  unfi'cquent.  Cases  following  sjjondylitis  may 
last  from  three  weeks  to  several  months,  and  a  large  percentage  will  finally 
pi'ove  fatal.  In  favorable  cases  the  abscess  usually  opens  spontaneously, 
unless  sooner  relieved,  and  with  the  escape  of  pus  the  symptoms  at  once 
subside.  However,  pus  may  burrow  into  the  areolar  tissue  of  the  neck  or 
into  the  ary-epiglottic  folds  and  the  pressure  may  cause  suffocation ;  or  with 
the  bursting  of  the  abscess  this  accident  may  result  from  pus  escaping  into 
the  larynx.  If  the  abscess  burrows  deeply  into  the  mediastinum,  it  may 
open  either  into  the  oesophagus  or  into  the  pleural  cavities :  in  either  case  a 
fatal  result  may  occur.  Death  has  resulted  from  the  abscess  burrowing 
behind  the  tonsil  and  perforating  the  internal  carotid  artery. 

Treatment. — In  the  early  portion  of  the  attack,  continual  sucking  of  ice 
will  sometimes  abort  the  abscess ;  but  when  pus  has  once  formed  it  must 
be  evacuated  as  soon  as  possible.  In  making  the  incision  care  should  be 
taken  to  avoid  the  internal  carotid,  by  keeping  as  nearly  as  possible  to  the 
median  line.  As  soon  as  the  opening  has  been  made,  the  patient's  head 
should  be  thrown  quickly  forward,  to  prevent  the  passage  of  pus  into  the 
larynx.  An  ordinary  bistoury,  guarded  to  within  a  quarter  of  au  inch  of 
its  point  by  being  wrapped  with  adhesive  plaster  or  a  bit  of  cloth,  is  as 
good  an  instrument  as  any  for  making  the  incision.  Subsequently  tonic 
and  supporting  treatment  should  be  adopted.  The  syrup  of  the  iodide  of 
iron  is  a  most  useful  remedy,  or  the  phosphates  of  iron  and  quinine  may  be 
given,  or  the  syrup  of  the  hypophosphites.  Cod-liver  oil  is  generally  recom- 
mended, but  it  should  be  remembered  that  it  is  only  a  nutrient,  and  it  is  not 
necessary  if  the  appetite  is  good.  In  the  early  part  of  these  attacks  the  bro- 
mide of  potassium,  in  doses  of  from  three  to  five  grains  every  three  or  four 
hours,  should  be  administered  to  infants  who  show  a  tendency  to  convulsions. 

Anaesthesia  of  the  Pharynx. — This  is  a  rare  condition,  which  I  have 
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not  witnessed  in  childhood  except  as  a  result  of  diphtheritic  paralysis.  In 
adults  it  is  more  frequently  caused  by  progressive  bulbar  paralysis. 

Tonics,  strychnine,  and  galvanism  are  approprtate  remedies.  In  ex- 
treme cases  feeding  by  the  stomach-tube  may  be  necessary  so  long  as  there 
is  danger  of  food  entering  the  air-passages. 

Hypersesthesia  of  the  Pharynx. — This  can  hardly  be  said  to  exist  as 
a  disease,  yet  it  is  of  frequent  occurrence,  as  shown  by  the  difficulty  patients 
experience  in  allowing  examination  of  the  fauces  or  larynx.  It  is  not 
uncommon  in  persons  otherwise  perfectly  healthy.  It  is  frequently  found 
in  children,  but  requires  no  special  treatment. 

Paraesthesia  of  the  Pharynx. — This  is  of  frequent  occurrence  in  adults, 
but  is  not  common  in  children.  It  is  characterized  by  sensations  of  heat, 
pricking,  swelling,  weight,  or  of  some  foreign  body  in  the  throat. 

Etioloc/y. — It  frequently  follows  the  removal  of  foreign  substances  from 
the  fauces,  and  then  seems  to  result  from  the  irritation  or  wound  which 
they  have  produced.  In  some  cases  it  is  of  purely  liysterical  origin.  It  is 
sometimes  caused  by  a  small  ulcer,  and  is  speedily  relieved  when  the  latter 
is  cured.  Occasionally  it  is  due  to  varicose  veins  at  the  base  of  the  tongue, 
or  to  enlargement  of  the  glands,  and  may  then  be  relieved  by  destruction  of 
these  with  the  galvano-cautery.  In  some  cases  no  cause  can  be  found,  and 
it  is  then  liable  to  be  very  obstinate  and  may  continue  for  several  months. 

Treatment. — The  most  satisfactory  treatment  for  this  affection  consists 
in  daily  spraying  the  throat  with  a  solution  of  from  fifteen  to  thirty  grains 
each  of  carbolic  acid  and  tannin  to  four  drachms  each  of  glycerin  and  water, 
together  with  the  internal  administration  of  quinine,  arsenic,  and  strych- 
nine in  cases  subject  to  neuralgia,  or  of  iodide  of  potassium,  salicylate  of 
sodium,  giiaiacum,  and  similar  remedies  in  subjects  of  a  rheumatic  diathesis. 

Neuralgia  of  the  Pharynx. — This  is  a  rare  condition,  which  I  have 
not  witnessed  in  children.  If  found,  it  should  be  treated  on  general  prin- 
ciples :  local  applications  of  carbolic  acid,  aconite,  or  cocaine,  in  appropriate 
quantities,  might  prove  beneficial. 

Spasm  of  the  Pharynx. — This  is  occasionally  met  with  independently 
of  paresthesia  or  congestion  of  the  jiarts,  but  it  is  usually  caused  by  acute 
inflammations  of  the  uvula  or  pharynx.  It  is  sometimes  associated  with 
spasm  of  the  oesophagus.  I  have  not  met  with  the  disease  in  children.  In 
the  milder  forms  it  is  said  to  result  from  incomplete  mastication.  Lennox 
Browne  says  that  "  it  may  be  distinguished  from  organic  disease  by  the  fact 
that  the  patient  has  difficulty,  never  amoimting  to  inability,  of  deglutition 
quite  irrespective  of  the  consistence  or  temperature  of  the  food."  This 
sign,  however,  will  not  always  hold  good. 

Inspection  of  the  parts,  digital  examination,  and  the  passage  of  the  oeso- 
phageal bougie,  together  with  the  histoiy,  will  enable  one  to  make  a  correct 
diagnosis. 

Prognosis. — The  affection  is  tedious,  sometimes  lasting  two  or  three 

years,  but  ultimate  recovery  may  be  expected. 
Vol.  U.—M 


434  DISEASES   AND   INJURIES   OF   THE   PHARYNX. 

Treatment. — Tonics,  bromides,  and  the  passage  of  oesophageal  bougies 
have  proved  the  most  beneficial  means  of  treatment. 

Paralysis  of  the  Pharynx. — There  are  fonr  varieties  of  this  affection: 
first,  that  occurring  after  diphtheria ;  second,  that  associated  with  facial 
paral)'sis  ;  third,  that  associated  with  paralysis  of  the  oesophageal  muscles  • 
and,  fourth,  that  due  to  progressive  bulbar  paralysis.  Of  these  the  first  is 
the  only  one  that  is  likely  to  interest  us  in  the  treatment  of  children. 

Paralysis  of  the  pharynx  is  not  an  unfrequent  sequela  of  diphtheria; 
it  usually  comes  on  in  from  two  to  four  weeks  after  the  beginning  of  the 
attack,  though  it  has  been  observed  earlier.  It  is  characterized  by  some 
difficulty  in  swallowing,  especially  of  fluids,  and,  on  account  of  the  paraly- 
sis of  other  muscles,  by  more  or  less  difficulty  in  expectoration,  and  by  the 
nasal  timbre  of  the  voice  and  an  inability  to  articulate  certain  sounds,  due 
to  non-closure  of  the  passage  to  the  naso-pharynx.  Thus,  egg  is  pronounced 
enk,  head  hent,  rub  rum,  etc.  The  pharyngeal  affection  is  generally  asso- 
ciated with  more  or  less  paralysis  of  the  palate  and  of  the  oesophagus. 

Symptomatology. — One  of  the  most  marked  symptoms  is  that  of  diffi- 
culty in  swallowing,  which  sometimes  becomes  so  great  as  to  necessitate 
feeding  through  the  stomach-tube.  The  palate  is  seen  to  be  relaxed,  usually 
more  on  one  side  than  on  the  other,  caused  by  the  tendency  to  unilateral 
affection  of  the  muscles.  Impairment  of  the  special  senses  in  some  cases 
takes  place,  as  of  taste,  smell,  hearing,  and  vision.  Owing  to  the  involve- 
ment of  the  respiratory  muscles,  dyspnoea  or  even  apnoea  may  occur,  or 
paralysis  extending  to  the  cardiac  nerves  may  lessen  the  pulsations  to  fifty 
or  even  forty  per  minute,  or  in  other  cases  may  greatly  increase  the  fre- 
quency of  the  heart's  action. 

Prognosis. — The  prognosis  is  grave  when  the  respiratory  or  cardiac 
nerves  become  implicated,  but  if  the  paralysis  is  not  marked,  and  if  it  is 
confined  to  the  pharynx  and  palate,  recovery  usually  takes  place  after  three 
or  four  weeks,  though  it  may  be  delayed  for  several  months. 

Treatment. — In  the  treatment  of  this  condition  tonics,  especially  strych- 
nine and  iron,  are  the  appropriate  remedies.  The  faradic  current  may  be 
applied  to  the  affected  muscles  with  benefit  in  some  cases,  but  usually  its 
effects  are  not  very  satisfactory.  In  cases  in  which  the  food  occasionally 
finds  its  way  into  the  air-passages,  the  patient  should  be  nourished  tiirougb 
the  stomach-tube  or  by  enemas,  in  order  to  prevent  the  occurrence  of  pneu- 
monia, which  would  be  apt  to  follow  the  passage  of  food  into  the  trachea. 

Scalds  and  Burns  of  the  Pharynx. — These  are  not  very  unfrequent 
accidents,  especially  among  the  children  of  the  poor.  The  mouth,  tongue, 
palate,  nares,  pharynx,  oesophagus,  larynx,  and  trachea  are  all  affected  m 
such  cases.  The  accident  most  frequently  occurs  from  the  inhalation  of 
steam,  but  sometimes  from  the  inhalation  of  flame  or  hot  air,  as  in  burning 
buildings.  It  is  speedily  followed  by  great  acceleration  of  the  pulse,  at- 
tended by  fever,  pain,  inflammation,  and  swelling  of  the  parts  causing  dim- 
culty  of  deglutition,  and  dyspnoea  caused  by  swelling  of  the  larynx. 
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Diagnosis. — This  is  easy,  on  account  of  the  history  of  the  accident,  the 
great  pain  in  the  part,  and  the  appearance  of  the  mucous  meml)raue,  which 
during  the  first  few  hours  is  of  a  whitish  color,  and  subsequently  is  seen  to 
be  destroyed,  uniformly  or  in  patches. 

Prognosis. — The  prognosis  is  grave.  Many  patients  will  die  within  a 
few  hours.  If  the  patient  survives  beyond  this  period,  the  destroyed  por- 
tions of  mucous  membrane  slough,  and  profuse  sujipuration  occurs,  with 
very  great  exhaustion.  The  extension  of  the  inflammation  to  the  larynx  is 
often  the  immediate  cause  of  death.  In  some  cases  the  immediate  effects 
of  the  accident  are  recovered  from,  but  the  patient  is  left  Avith  chronic  laryn- 
gitis which  may  be  attended  by  stenosis  of  the  larynx  and  trachea. 

Treatment. — Immediately  after  the  accident  considerable  I'elief  may  be 
obtained  by  the  inhalation  of  anodyne  vapors  or  by  constantly  sucking 
pieces  of  ice.  Cold  compresses  or  ice-bags  applied  about  the  neck  are  also 
useful  in  moderating  the  inflammation.  If  pain  is  severe,  anodynes  must 
be  given  internally  or  hypodermically.  If  dyspnoea  becomes  urgent, 
tracheotomy  must  be  performed.  Unfortunately,  however,  the  operation  will 
often  fail  to  relieve  the  patient.  Mucilaginous  drinks,  barley-water,  rice- 
water,  etc.,  may  be  given  for  nourishment  and  to  allay  the  inflammation,  if 
the  patient  can  swallow  ;  otherwise,  food  must  be  administered  by  encmata. 

Foreign  Bodies  in  the  Pharynx. — Foreign  bodies — such  as  pins, 
bristles,  fish-bones,  and  too  large  pieces  of  food — frequently  become  lodged 
in  the  pharynx  and  give  rise  to  great  distress.  In  some  cases  large  bodies 
press  the  epiglottis  down  upon  the  larynx  and  may  cause  suftbcation  and 
speedy  death.  Long,  narrow  objects  are  usually  caught  transversely,  often 
as  high  up  as  the  tonsils.  Larger  bodies  are  generally  found  resting  upon 
the  epiglottis  or  upon  the  larynx.  Buttons,  coins,  etc.,  frequently  slip  into 
the  valeculffi  or  pyriform  sinuses. 

Symptomatology. — Small  bodies  remaining  in  the  pharynx  usually  give 
rise  to  pricking  sensations  which  are  especially  noticeable  during  degluti- 
tion. They  sometimes  become  very  annoying,  causing  the  patient  to  make 
constant  efforts  for  their  removal.  Occasionally  they  give  rise  to  extensive 
inflammation  and  swelling  of  the  parts.  Frequently,  if  the  foreign  body 
has  itself  been  removed,  the  sensations  Avhich  it  caused  remain  for  several 
days  or  even  weeks  or  mouths. 

Diagnosis. — There  is  some  danger  of  mistaking  foreign  bodies  in  the 
pharynx  for  simple  neuroses.  The  diagnosis  will  be  based  upon  the  history 
of  the  case,  aided  by  careful  inspection  of  the  parts  with  a  strong  light  and 
the  laryngoscope.  Frequently  a  swab  of  absorbent  cotton  will  be  necessary 
to  remove  the  saliva  before  the  parts  can  be  examined.  In  some  cases 
inspection  will  be  rendered  much  easier  by  the  application  of  a  spray  of 
cocaine,  but  care  should  be  taken  not  to  use  this  in  too  large  quantity  in 
young  Jiiklren. 

Progno.'sis. — In  many  cases  the  foreign  body  will  be  dislodged  by  the 
patient's  own  efforts,  within  a  short  time ;  in  others  it  may  remain,  causing 
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severe  inflammation  and  ulceration.     Not  unfrequeutly  death  results  from 
the  impaction  of  bodies  of  sufficient  size  to  cause  suifocation. 

Treatment. — When  the  foreign  substance  can  be  seen,  it  should  be 
removed  by  forceps.  In  some  cases  small  substances  may  be  readily  re- 
moved by  a  swab  of  cotton  passed  well  down  to  the  opening  of  the  oesoph- 
agus and  drawn  upward  along  the  sides  of  the  pharynx.  Where  the 
foreign  body  interferes  greatly  with  respiration,  unless  it  can  be  immedi- 
ately removed  tracheotomy  should  be  performed  at  once. 

Morbid  Growths  in  the  Pharynx. — Tumors  of  the  pharynx  are  not 
of  frequent  occurrence,  but  papilloma,  fibroma,  fibro-sarcoma,  sarcoma 
adenoma,  lipoma,  osteoma,  and  cystoma  have  all  been  met  with  in  adults. 
They  are  very  rare  in  children.  Papilloma  and  fibroma  are  much  more 
frequent  than  other  varieties.  Tumors  in  the  oro-pharynx  usually  grow 
upon  one  side  near  the  tonsil,  where  they  may  be  readily  seen  and  removed  • 
but  when  they  occupy  a  lower  site  they  may  press  upon  the  epiglottis  or 
other  portions  of  the  larynx  so  as  to  interfere  with  respiration  and  articula- 
tion, or  by  their  size  may  seriously  interfere  with  deglutition. 

Diagnosis. — This  is  usually  readily  made  by  a  careful  inspection  of  the 
parts. 

Treatment. — Malignant  growths  are  not  likely  to  occur  in  children. 
The  benign  growths  should  be  removed  as  soon  as  discovered.  When 
located  beneath  the  mucous  membrane,  a  straight  or  crucial  incision  should 
be  made  over  them  and  the  tumor  enucleated  with  the  handle  of  the  scalpel, 
the  forceps,  or  the  fingers.  Pedunculated  tumors  may  be  removed  with  the 
steel-wire  4craseur  or  the  galvano-cautery.  In  case  of  urgent  dyspnoea 
tracheotomy  should  be  performed,  to  prevent  suffocation,  and  the  tumor 
subsequently  removed. 

Syphilitic  Sore  Throat  in  Children. — This  is  nearly  if  not  quite 
always  a  congenital  manifestation  of  the  inherited  disease,  usually  showing 
itself  in  the  form  of  mucous  patches  on  the  membrane  of  the  mouth,  palate, 
palatine  folds,  tonsils,  and  sometimes  the  pharynx.  It  is  frequently  attended 
by  an  obstinate  coryza,  probably  due  to  mucous  patches  on  the  Schneiderian 
membrane.  The  principal  symptoms  are  those  due  to  the  coryza,  which 
occludes  the  nasal  passages,  and  in  young  children  interferes  with  suckling. 
As  the  disease  progresses,  specific  pustules,  fissures,  and  ulcers  are  developed 
upon  the  mucous  membrane  of  the  nose,  mouth,  lips,  and  fauces.  The 
pharynx  is  less  frequently  involved  than  the  other  parts. 

The  treatment  is  essentially  the  same  as  that  for  the  aduh.  The  child 
should  be  carefully  clothed  and  the  skin  kept  clean,  and  great  care  should  be 
exercised  as  to  its  nutrition.  A  mercurial  course  at  first  seems  absolutely 
necessary,  but  later  in  the  disease  the  iodides  are  more  efficient.  Topical 
sprays  or  washes  of  alum,  borax,  or  weak  solutions  of  sulphate  of  ziuc  or 
sulphate  of  copper  will  often  be  required.  The  tincture  of  iodine  or  strong 
solutions  of  chloride  of  zinc  or  nitrate  of  silver  may  be  found  necessary  in 
case  of  extensive  ulcerations. 
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CONSIDEEATlOlSrS   OF  ANATOMY,   PHYSIOLOGY,    AND  PATHOLOGY. 

To  the  remarkable  grouping  of  glands  and  follicles  in  the  mucous 
membrane  at  the  side  of  the  base  of  the  tongue,  in  an  excavation  limited 
by  the  two  pillars  of  the  fauces,  we  give  the  name  of  tonsils.  An  analo- 
gous collection  is  found  also  at  the  vault  of  the  pharynx.  If  we  examine 
the  tonsils  in  a  series  of  animals,  these  organs  are  seen  to  present  numerous 
differences  as  to  their  size  and  configuration.  Among  reptiles,  they  exist 
only  in  crocodiles ;  in  rapacious  birds,  large  follicles  behind  the  orifices  of 
the  Eustachian  tubes  have  been  described  under  this  name.  As  regards 
the  tonsils  of  the  mammifers,  they  form  either  a  simple  sac  with  a  single 
orifice,  or  horizontal  leaves  with  small  openings,  or  a  large  number  of  short, 
branched  canals  whose  openings  are  scattered  without  order.^ 

In  man  the  tonsillary  region  presents  considerable  obliquity  antero- 
posteriorly  and  from  the  outside  towards  the  interior.  It  is  this  obliquity, 
according  to  Richet,^  which  allows  the  surgeon  to  see  this  region  readily 
when  the  jaws  are  opened  widely ;  the  tonsil  is  made  more  prominent  by 
the  tension  of  the  posterior  faucial  pillar.  The  tonsils  are  variable  in  size. 
They  are  oval  or  almond-shaped  bodies,  flattened  transversely,  situated  one 
on  either  side  and  projecting  slightly  into  the  isthmus  of  the  fauces.  Each 
tonsil  is  about  twelve  millimetres  long  and  eight  millimetres  wide,  and  the 
thickness  equals  the  width.  Sometimes  the  tonsil  is  nearly  absent ;  again 
it  is  so  large  as  to  force  the  pillars  of  the  fauces  out  of  their  usual  position 
and  make  a  mass  of  some  size  in  front  of  the  pharynx. 

It  is  evident,  then,  that  the  size  of  the  tonsils  may  vary  greatly  and 
yet  be  considered  normal.  Accordingly,  when  we  inspect  the  fauces, 
especially  in  children,  we  should  not  pronounce  an  enlargement  morbid 
unless  we  discover  certain  symptoms  of  an  annoying  or  painful  nature 
obviously  dependent  on  this  increase  in  dimensions.  According  to  Lennox 
Browne,'  the  tonsils  when  normal  should  not  protrude  beyond  the  plane  of 

'  Stannius  and  SieboH,  Dictionnaire  encyclopedique  des  Sciences  medicales,  vol.  iv. 
p.  16. 

^  Dictionnaire  de  Medecine  et  de  Chirurgie,  vol.  ii.  p.  112. 
'  The  Throat  and  its  Diseases,  2d  ed.,  p.  67. 
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the  anterior  pillars.  Still,  size  is  not  the  only  thing  to  be  considered  since 
it  is  not  uncommon  to  meet  with  tonsils  which  are  diseased  and  at  the  same 
time  very  small, — e.g.,  some  tonsils  containing  cheesy  masses  in  their  lacuuse. 
On  the  other  hand,  they  may  be  considerably  larger  than  usual,  and  vet 
occasion  no  morbid  symptoms. 

An  increase  in  the  size  of  the  gland  always  takes  an  inward  direction 
on  account  of  the  resistance  to  its  development  exteriorly  of  the  muscular 
layers  upon  which  it  lies.  The  tonsils  are  composed  of  a  considerable 
number  of  follicles,  compound  in  character,  whose  ducts  opeu  into  one 
another  and  terminate  in  twelve  or  more  orifices  of  variable  form.  These 
last  are  visible  on  the  surface  of  the  tonsil,  and  mark  the  entrances  to  tlie 
crypts  or  lacunae.  According  to  Delavan,^  who  has  made  some  original 
and  very  interesting  researches  in  this  line,  the  crypts  of  largest  calibre 
contain  "  a  yellowish  substance  composed  of  fat-molecules,  loosened  pave- 
ment epithelium,  lymph-corpuscles,  small  molecular  gi-anules,  and  choles- 
terine-crystals."  It  is  in  the  bottom  of  these  lacuuse  that  those  cheesy 
masses  form  which  are  so  offensive  in  certain  inflammations  of  the  gland  and 
which  may  in  time  be  transformed  into  calculi.     ^Yhe^  the  orifices  of  the 

mucous  follicles  are  small,  the  surface  of 
the  tonsil  is  smooth  and  even;  but  this 
condition  is  relatively  infrequent,  aud  the 
usual  appearance  is  that  of  a  surflice  with 
numerous  indentations.  In  the  spaces  be- 
tween the  crypts  are  a  number  of  closed 
lymphatic  glands,  embedded  in  the  con- 
nective tissue.  The  surface  of  the  tonsil  is 
covered  with  pavement  epithelium,  wliich 
as  well  as  the  mucous  membrane  (a  con- 
tinuation of  the  buccal  membrane)  extends 
by  numerous  prolongations  into  tlie  flask- 
like  cavities  of  the  different  lacunas. 

Surrounding  the  tonsil  is  a  vascular 
connective  tissue,  in  which  are  included  a 
large  number  of  closed  follicles  coutaiuiug 
numerous  cells  and  free  nuclei  surrounded 
by  a  clear  fluid.  The  tonsils  are  in  relation  exteriorly  with  the  suiJcrior 
constrictors  of  the  pharynx  and  the  internal  i^terygoid  muscles,  and  lie 
opposite  the  angle  of  the  jaw ;  or,  more  correctly  stated,  the  centre  of  the 
tonsil  corresponds  with  the  posterior  alveolar  foramen  (Mackenzie).  This 
circumstance  explains  the  acute  pain  caused  by  pressure  upon  the  angle  of 
the  jaw  when  the  tonsil  is  inflamed.  The  tonsil  can  be  explored  tiirough 
the  soft  part  of  the  subhyoideau  region.  By  combined  external  and  in- 
ternal pressure,  hypertrophy  or  the  presence  of  an  abscess  or  a  cyst  may  be 


Section  OF  THE  Healthy  Tonsil  (Mac- 
kenzie).—^,  hilns;  B,  mucous  gland;  C, 
epiUielial  covering ;  D,  lymphatic  follicles ; 
E,  struma. 


Archives  of  Laryngology,  vol.  i.  p.  337. 
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determiued.  Between  the  tonsil  and  the  pterygoid  muscles  there  is  a  mass 
of  fatty  tissue  which  is  continuous  with  that  in  the  neck.  A  tonsillar  in- 
flammation may  give  rise  to  a  phlegmonous  process  in  this  tissue,  Avhich 
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Section  of  a  (Slightly)  Hyi-ertrophied  Tonsil  (Browne).— £,  siratifled  epithelium  covering 
the  surface  and  lining;  L,  lacuna  or  crypts;  P,  parenchyma,  the  adenoid  tissue  of  which  is  not  shown  ; 
i',  lymph-follicles;  S,  lymph-spaces,  mechanically  voided  of  their  contents,  in  section;  J/,  mucous 
glands ;  C,  capsule,  or  peritonsillar  membrane,  trabeculse  of  which  pass  into  parenchyma. 

may  extend  as  far  down  as  the  clavicle ;  or  an  abscess  of  the  tonsil  may 
open  into  this  tissue  and  the  pus  work  its  way  downward  to  the  same  point. 

Behind  the  muscles  lie  the  external  and  internal  carotid  arteries,  the 
internal  jugular  veins,  and  the  pneumogastric  and  glosso-pharyngeal  nerves. 
According  to  Chassaignac,  in  old  people  the  internal  carotid  is  apt  to  bend 
towards  the  tonsil,  so  that  its  convexity  is  not  far  removed  from  the  deep 
surface  of  that  gland.  As  this  disposition  is  not  present  in  children,  it  is 
plain  how  unlikely  an  operator  is  to  wound  the  artery  in  making  an  in- 
cision of  the  tonsil  or  opening  an  abscess.  Burns,  Portal,  and  Bellard 
report  cases  where  injury  was  done  to  the  carotid  artery.  The  condition  in 
which  it  would  be  necessary  to  locate  the  vessel  carefully  would  be  where  a 
tumor  was  to  be  extirpated  which  protruded  into  the  sterno- mastoid  region. 

The  tonsil  does  not  always  preserve  its  position  in  the  tonsillary  excava- 
tion. On  the  contrary,  especially  when  enlarged,  it  may  descend  along  the 
lateral  wall  of  the  pharynx,  so  that  the  surgeon  is  obliged,  either  with  finger 
or  with  instruments,  to  search  deeply  in  order  to  reach  its  lower  border. 
Under  these  circumstances  we  are  compelled,  if  we  would  see  the  whole  of 
it,  to  press  the  tongue  well  down  with  the  spatula. 

The  tonsils  are  either  sessile  or  pedunculated.  The  latter  disposition  is, 
of  course,  favorable  to  extirpation  by  means  of  a  snare.  When  the  tonsils 
lie  down  in  the  pharynx,  it  is  difficult  to  appreciate  the  trouble  they  cause, 
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and  it  is  likewise  not  easy  to  excise  them  with  the  guillotine.  The  tonsils 
are  placed  more  or  less  deeply  in  the  tonsillar  excavation.  When  thev 
become  hypertrophied  and  extend  beyond  the  pillars  of  the  fauces,  thev  are 
apt  to  become  engorged  by  pressure  or  the  constriction  of  the  pillars.  Tiiis 
constriction  is  increased  by  the  use  of  astringent  applications.  We  can  thus 
understand  how  very  frequently  these  applications  do  more  harm  than  good. 
When  the  gland  has  not  grown  so  as  to  extend  beyond  the  pillars  of  the 
fauces,  astringent  applications  are  almost  always  useful.  Sometimes  to  tiie 
touch  tonsils  feel  quite  large,  and  yet  when  we  introduce  a  tonsillotome  thev 
get  away  from  the  grasp  of  the  instrument.  This  is  due  solely  to  the  active 
contraction  of  the  pillars,  which  become  constricted  and  include  the  gland 
between  them. 

The  large  arterial  trunks  are  from  one-half  to  four-fifths  of  an  inch 
from  the  surface  of  the  tonsils.  The  tonsillar  branch  of  the  facial  artery 
(a  branch  of  the  external  carotid)  is  often  quite  large,  and  when  cut  some- 
times gives  rise  to  serious  and  even  alarming  hemorrhage.  According  to 
Zuckerkandl,'  the  tonsillar  artery,  in  traversing  the  tonsillar  capsule,  forms 
adhesions  with  it  which  hold  it  open  and  prevent  its  retraction  when  it  is 
cut  through.  Hence  the  necessity  when  excision  is  made  of  nut  going 
beyond  the  parenchyma  of  the  gland  :  partial  extirpation  is,  therefore,  a 
much  safer  operation  than  complete  ablation.  The  arterial  supply  of  the 
tonsil  is  abundant,  and  in  proportion  to  the  size  of  the  gland.  It  comes 
from  the  inferior  pharyngeal  and  the  two  palatine  arteries,  superior  and 
inferior.  The  external  surface  of  the  tonsil  is  covered  by  a  venous  plexus 
■\Vhich  receives  the  little  veins  which  come  out  of  the  gland,  and  is  con- 
tinuous posteriorly  with  the  pharyngeal  plexus  of  veins. 

The  lymphatic  vessels  of  the  tonsil  go  to  the  lymphatic  ganglia  at  the 
angle  of  the  jaw.  It  is  not  infrequent  to  recognize  an  adenitis  at  the  angle 
of  the  jaw  as  a  result  of  am3'gdalitis.  The  nerve-supply  is  from  the  fiftli 
pair  and  from  the  glosso-pharyngeal  nerve  (Bosworth).  According  to  Pap- 
peuheim,  it  terminates  by  fine  arborizations  in  the  mucous  membrane. 

It  is  generally  admitted  that  the  function  of  the  tonsil  is  twofold.  In 
the  first  place,  the  numerous  acinous  glands  secrete  a  considerable  amount 
of  clear,  viscid  liquid,  much  like  that  secreted  by  the  small  buccal  glands. 
It  is  destined  to  lubricate  the  alimentary  bolus  and  to  facilitate  its  passage 
through  the  isthmus  of  the  fauces  and  in  its  descent  to  and  along  tiie 
oesophagus.  The  lacunae  are  somewhat  like  reservoirs  which  always  contain 
fluid  and  which  send  forth  their  contents  into  the  buccal  cavity  when  the 
superior  constrictor  muscles,  the  palato-glossus,  and  the  palato-pharyngeus 
press  upon  them  as  they  contract  in  the  effort  of  deglutition.  This  fluid  is 
seen  under  the  microscope  to  contain  pavement  and  nuclear  epithelium,  and 
occasionally  some  leucocytes,  crystals  of  cholesterine,  and  perhaps  micro- 

1  Zur  Frage  der  Blutung  nach  Tonsillotomie,  "Wiener  Med.  Jahrbiicher,  Heft  vi.,  pp- 
309-327,  1887 ;  Centralblatt  fiir  Laryngologie,  etc.,  1887,  p.  214. 
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cocci.  It  is  these  solid  elements  which,  under  certain  conditions  already 
referred  to,  go  to  form  the  solid  caseous  masses  with  fetid  odor  which  we 
frequently  meet  with  half  extruded  from  the  tonsillar  crypts. 

In  the  second  place,  in  consequence  of  the  existence  of  numerous  closed 
follicles  in  the  deep  layers  of  the  tonsil,  these  glands  resemble,  according  to 
Brucke,  other  ductless  or  blood  glands,  like  the  lymphatic  ganglia,  the 
spleen,  the  thymus,  etc.  Liegeois*  also,  io  his  thesis,  classified  them  in  a 
similar  manner.  There  are  other  resemblances,  however,  which  may  be 
summarized  as  follows:  1.  The  tonsils  often  become  hypertrophied.  2. 
This  hypertrophy  may  coincide  with  general  hypertrophy  of  the  lymphatic 
ganglia.  3.  The  closed  follicles,  as  well  as  the  tonsils  themselves,  are  larger 
proportionately  in  children  than  in  adults :  it  seems  probable,  therefore, 
that  their  function  at  this  period  of  life  is  relatively  more  important. 
Further,  it  may  be  inferred  that  these  glands  serve  a  purpose  in  the 
economy  similar  to  that  of  glands  analogous  in  structure, — i.e.,  they 
modify  notably  some  of  the  constituents  of  the  blood,  and  particularly  they 
aid  in  the  formation  of  the  white  corpuscles.  They  also  contribute  to  the 
elaboration  of  the  lymph,  the  principal  formative  and  regenerating  con- 
stituent of  the  blood  (Saint-Germain).  Nevertheless  it  is  doubtful  whether 
the  ablation  of  the  tonsils  could  lead  to  emaciation  (Headland)  or  other 
troubles  of  general  nutrition,  since  they  are,  from  a  functional  point  of 
view,  merely  adjuncts  of  other  organs.  The  enlargement  of  the  tonsils  for 
which  excision  is  performed  should  rather  be  regarded  as  an  expression  of 
a  previous  general  dyscrasia.  There  are  unquestionably  pronounced  physio- 
logical relations  between  the  tonsils  and  the  organs  of  generation  (Harvey 
and  Crisp,  Verneuil,  P.  James).  As  regards  their  pathology,  it  may  be 
added  that  local  evidences  of  the  specific  dyscrasise  are  frequently  seen  on 

the  tonsils. 

TONSILLITIS. 

In  general,  the  tonsils  are  prone  to  become  affected  by  the  same  patho- 
logical changes  as  other  lymphatic  structures.  In  children  these  changes 
are  almost  always  limited,  when  we  consider  merely  the  tonsil  itself,  to 
axiute  or  chronic  inflammation.  The  former  may  be  superficial  and  catarrhal 
in  type,  terminating  usually  in  resolution ;  or  it  may  be  deep-seated  and 
parenchymatous.  Infrequently  in  these  cases,  and  then  only  in  later  child- 
hood or  towards  puberty,  do  tonsils  affected  with  acute  inflammation  go  on 
to  the  stage  of  sujjpuration.  In  fact,  I  cannot  recall  a  single  instance  in 
which  I  have  seen  suppurative  tonsillitis  in  a  small  child. 

Chronic  inflammation  of  the  tonsils  is  in  the  vast  majority  of  cases 
accompanied  by  more  or  less  hypertrophy  or  enlargement  of  the  gland. 
There  are  occasional  instances,  however,  in  which  the  tonsils  are  afiected 
with  chronic  inflammation  without  being  at  all  enlarged,  but,  on  the  con- 
trary, are  under  the  usual  size.      In  these  cases  it  is  not  infrequent  to 

'  Anatoniie  et  Physiologie  des  Glandes  vasculaires  sanguines,  These  d'Agregation, 
Paris,  1860. 
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discover  fetid  cheesy  formations  iu  one  or  more  of  the  distended  lacimte 
Sometimes  these  masses  will  come  forth  spontaneously  from  the  tousil  but 
frequently  we  are  obliged  to  exert  moderate  pressure  on  the  sides  of  the 
lacunae  so  as  to  force  them  out.  Now  and  then  I  have  been  compelled  to 
make,  a  superficial  incision  through  the  mucous  membrane  coveriun-  the 
tonsil  in  order  to  reach  them  and  scoop  them  out  with  a  small  spoon.  It 
is  common  to  find  with  acute  or  chronic  inflammation  of  the  tonsils  more 
or  less  inflammation,  analogous  in  kind,  affecting  the  pharynx,  uvula 
palate,  and  isthmus  of  the  fauces.  Such  conditions,  when  well  marked 
and  M'hen  the  tonsillar  inflammation  is  very  slight,  or  indeed  absent 
are  described  as  pharyngitis,  angina  simplex,  chronic  relaxed  throat  etc. 
Frequently  these  conditions,  especially  the  acute  forms,  are  merely 
symptomatic  of  general  diseases,  such  as  erj^sipelas,  eruptive  fevers,  viru- 
lent diseases,  etc.  Tonsillitis  which  is  characterized  by  a  tough,  adherent, 
membranous  exudation,  and  is  a  mere  localization  of  diphtheria,  we  do 
not  here  consider.  Follicular  or  lacunar  tonsillitis  we  shall  deal  with 
farther  on.  There  is  a  form  of  tonsillitis,  graphically  described  by 
Rilliet  and  Barthez,'  Da  Costa,^  and  a  few  other  writers,  under  the  name 
of  herpetic  or  ulcero-membranous  tonsillitis,  which  may  be  confounded 
with  either  of  the  two  preceding  forms.  It  usually  begins,  according 
to  the  writers  referred  to,  with  an  eruption  of  herpetic  vesicles  ou  the 
tonsil.  Soon  these  vesicles  rupture,  and  the  superficial  surface  of  the  tonsil 
is  englobed  or  covered  with  a  membranous  envelope,  less  adherent  than  the 
membrane  peculiar  to  true  diphtheritic  angina,  and  more  continuous  than 
the  whiter,  cheesy  exudation  of  lacunar  tonsillitis.  I  do  not  remember  to 
have  recognized  this  form  of  disease  in  its  initial  or  vesicular  stage,  and  I 
have  but  rarely  encountered  a  tonsillar  disease  which  corresponded  in  its 
symptoms  and  progress  with  the  later  stages  of  the  aifection,  to  descriptions 
of  which  the  reader  has  been  referred.'  Follicular  tonsillitis  is  often  an 
accompaniment  of  acute  parenchymatous  tonsillitis ;  herpetic  tonsillitis  is 
said  more  frequently  to  complicate  superficial  or  erythematous  tonsillitis. 
Although  some  authors  make  a  separate  variety  of  acute  tonsillitis  in 
instances  in  which  the  rheumatic  poison  has  apparently  acted  as  a  constitu- 
tional cause  of  the  local  inflammation,  this  seems  to  me  to  be  undesirable 
from  a  nosological  point  of  view,  for  we  might,  in  a  similar  manner,  extend 
the  number  of  varieties  of  the  disease  almost  indefinitely. 

ACUTE   TONSILLITIS. 
Definition. — An  acute  inflammation  of  the  tonsil  or  tonsils,  which  may 
be  superficial  or  parenchymatous,  and  may  terminate  in  resolution,  suppura- 
tion, or  chronic  enlargement. 

'  Traite  clinique  et  pratique  des  Maladies  des  Enfants,  vol.  ii.  p.  201,  Paris,  1887. 
'^  Amer.  Jour.  Med.  Sci.,  July,  1870,  p.  129. 

'  Da  Costa  appears  to  regard  herpetic  and  ulcero-membranous  angina  as  the  same  dis- 
ease; but  Eilliet  and  Barthez  make  of  them  two  distinct  diseases. 
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Synonymes. — Quinsy,  Amygdalitis,  Inflammation  of  the  tonsils ;  Latin, 
Inflammatio  tonsillarum ;  French,  Amygdalite ;  German,  Entziiuduug  der 
Mandeln  ;  Italian,  Angina  tonsillare. 

History. — Tonsillitis  was  described  by  Hipjjocrates.  In  modern  times 
Sauvages,  Cullen,  Louis,  aud  others  have  contributed  many  points  of  interest 
in  the  history  of  the  disease.  The  most  complete  descriptions  of  this  affec- 
tion written  within  the  past  twenty-five  years  may  be  found  in  the  French 
Eucyclopsedia  of  Medicine,  the  French  Dictionary  of  Practical  Medicine, 
and  the  Manual  of  Diseases  of  the  Throat  by  Sir  Morell  Mackenzie. 

Etiology. — Of  the  predisposing  influences  the  most  important  are — 

1.  Age. — Tonsillitis  is  very  rare  in  infancy.'  There  is,  however,  at  this 
age  an  appearance  of  redness  and  fulness  in  the  tonsils  that  is  normal,  and 
is  occasionally  confounded  with  inflammation.  In  childhood,  youth,  and 
especially  at  the  age  of  puberty,  tonsillar  inflammation  is  quite  frequent, 
although  even  then  it  is  not  so  commonly  met  with  as  in  early  adult  life. 
It  is  somewhat  remarkable  to  note  the  fact  that  acute  inflammation  of  the 
tonsils  is  so  unusual  in  infancy,  when  we  remember  that  a  large  proportion 
of  cases  of  enlarged  tonsils  are  met  with  during  the  first  few  years  of  life. 
According  to  Sir  Morell  Mackenzie,^  the  precise  percentage  is  twenty-six 
and  one-half 

2.  Sex. — The  number  of  boys  and  of  girls  attacked  is  probably  about 
equal,  although  I  have  seen  more  boys  with  acute  tonsillitis,  owing  to  the 
fact  of  their  greater  exposure,  as  a  rule,  to  changes  of  temperature  and  to 
other  accidental  conditions  which  are  likely  to  occasion  an  attack  of  this 
disease, — i.e.,  wet  feet,  sudden  arrest  of  perspiration  after  athletic  games,  etc. 
This  is  particularly  true  of  boys  in  the  lower  classes  of  society,  who  are 
less  carefully  guarded  by  their  mothers. 

3.  Temperament. — Pale,  lymphatic  girls  and  boys  are  the  most  apt  to 
have  tonsillar  inflammation.  Whenever  the  strumous  constitution  is  well 
marked,  the  slightest  accidental  causes  are  sufficient  to  produce  this  effect. 
Eeeurrences  of  tonsillitis  are  frequent  in  those  who  inherit  gout  or  rheuma- 
tism, and  it  is  not  unusual  even  in  children  to  trace  an  evident  connection 
between  this  local  inflammation  and  other  manifestations  of  a  rheumatic 
constitution.^  In  certain  families,  independently  of  the  existence  of  an 
evident  dyscrasia  peculiar  to  gout  or  rheumatism,  there  appears  to  be  a 
marked  hereditary  tendency  to  inflammation  or  hypertrophy  of  the  tonsils. 
One  or  more  attacks  of  tonsillitis  make  the  patient  more  liable  to  a  recur- 
rence of  this  inflammation.  The  existence  of  a  certain  amount  of  enlarge- 
ment or  hypertrophy  seems  to  make  the  little  patients  peculiarly  susceptible 

'  Reid  reports  a  case  of  suppuratn'e  tonsillitis  in  au  infant  only  seven  months  of  age 
(Archives  of  Laryngology,  vol.  i.  p.  229). 

^  Loc.  cit,  vol.  i.  p.  49. 

'  Diet,  de  Med.  et  de  Chirurg.  prat.,  Paris,  1865,  vol.  ii.  pp.  118,  449  ;  Lennox  Browne, 
The  Throat  and  its  Diseases,  2d  ed.,  p.  22-5;  C.  Haigh  Brown,  Tonsillitis  in  Adolescents, 
London,  1886. 
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to  a  return  of  the  inflammation.  Under  these  circumstances  the  sho'htest 
disturbance  of  the  stomach  or  bowels,  or  any  undue  exposure  to  cold,  high 
winds,  or  to  dampness,  is  very  apt  to  be  followed  by  sore  throat.  There  is 
no  doubt  that  tonsillitis  is  more  general  whenever  rapid  changes  of  temper- 
ature occur,  such  as  are  common  in  our  variable  climate  during  the  spring 
and  autumn.  It  is  also  a  well-observed  fact  that  attacks  of  tonsillitis  in 
children  are  more  frequent  in  those  seasons  when  measles,  scai'latina,  and 
diphtheria  have  been  unusually  prevalent.  The  epidemics  of  tousiliitis 
formerly  described  by  different  authors  were  probably  connected  to  a  large 
extent  with  the  causes  which  produced  the  foregoing  diseases.  It  is  at  least 
doubtful  to  what  extent  they  should  be  considered  as  outbreaks  of  a  separate 
and  distinct  affection. 

It  is  perhaps  true  to  a  certain  extent  that  special  local  conditions  are 
important  as  a  predisposing  cause.  It  is  also  probable  that  certain  atmos- 
pheric conditions,  so  much  insisted  upon  by  older  writers,  have  been  the 
cause  of  epidemics  the  precise  nature  of  which  remains  doubtful  to  us  of 
the  present  day.  Among  these  I  would  cite  the  epidemic,  reported  by  Dr. 
Mayenc,  which  prevailed  at  Gordon,  in  France,  in  the  autumn  of  1818.  In 
this  epidemic,  simple  inflammatory  tonsillitis,  with  or  without  fever,  lasting 
from  four  to  six  days  and  terminating  in  abscess  or  resolution,  attacked 
almost  exclusively  children  and  young  people  under  eighteen  years  of  age.' 

Among  the  exciting  causes,  the  influence  of  cold  and  humidity  acting 
locally  upon  the  neck  or  feet  is  very  generally  recognized  by  writers  as  an 
efficient  cause  of  tonsillitis.  Sitting  in  a  draught  when  wet  or  perspiring, 
and  neglect  in  changing  M'et  clothes  of  any  kind,  are  frequent  causes  of 
tonsillitis.  It  is  perhaps  a  less  familiar  fact  that  exposure  to  an  overheated 
and  vitiated  atmosphere  will  also  occasion  the  development  of  tonsillitis  in 
susceptible  children.  Septic  causes  of  tonsillitis  are  also  often  met  with, 
and  I  am  constantly  advised  of  the  fact  that  defective  drainage  and  drink- 
ing impure  water  may  giye  rise  to  recurrent  attacks  of  acute  tonsillitis  in 
children.  In  many  of  these  cases,  accoi'ding  to  Kingston  Fox^  and  Browne, 
the  differential  diagnosis  from  acute  tonsillitis  due  to  cold  or  other  causes  is 
made  by  the  fact  that  the  septic  cases  are  bilateral  in  the  beginning.  No 
doubt  some  children  are  rendered  more  susceptible  to  septic  causes  by  the 
presence  at  the  same  time  of  a  rheumatic  habit  or  a  strumous  coustitutiou. 
Nevertheless,  whenever  recurrent  attacks  of  tonsillitis  occur  in  a  child,  or 
among  children  in  the  same  family,  it  becomes  a  duty  to  see  to  it  that  the 
basins,  sinks,  lavatories,  drains,  and  pipes  shall  be  examined  as  carefully  as 
possible,  to  discover  if  there  be  any  defect  in  the  plumbing  through  which 
sewer-gas  may  gain  entrance  to  the  house.^ 

'  Diet,  encycl.  des  Sciences  medicsiles,  vol.  iv.  p.  19. 

2  Trans,  of  the  Med.  Soc.  of  London,  vol.  ix.  p.  255. 

3  Goodhart,  Diseases  of  Children,  Amer.  ed.,  1885,  p.  106.  It  is  generally  known  that, 
by  pouring  oil  of  peppermint  into  the  pipe  leading  to  the  roof  and  connecting  with  the 
main  drain  of  the  house  and  thence  to  the  soil-pipe,  if  any  uotahle  opening  exist  in  tne 
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The  inflammatiou  in  tonsillitis  usually  implicates  the  pillars  of  the 
feuces  and  soft  palate.  Traumatism  or  the  inhalation  of  irritating  vapors 
or  gases  may  act  as  occasioual  direct  causes  of  tonsillitis.  Again,  the 
swallowing  of  chemically  acrid  substances,  or  the  impaction  of  some  foreign 
body  in  the  tonsil, — such  as  a  fish-bone,  a  piece  of  oyster-shell,  the  bristle 
from  a  tooth-brush,  a  nut-shell,  pins,  or  needles, — may  cause  an  irritation 
or  wound  of  the  tonsil  in  the  act  of  deglutition,  and  thus  excite  inflamma- 
tion of  this  gland.  Such  causes  of  inflammation  belong  to  any  age,  but 
are  more  likely  to  occur  in  childhood,  when  inattention  to  the  accidental 
circumstances  of  disease  is  so  marked.  In  children  the  cheesy  formation  in 
the  crypts  or  lacunte  is  at  times  a  cause  of  recurrent  tonsillitis,  acting,  as  I 
believe,  mechanically  in  producing  this  effect.  I  have  never  seen  true 
calcareous  tonsillar  formations  in  children.  At  times  it  is  reall)'  difficult  to 
determine  a  reason  for  the  development  of  the  tonsillar  inflammation,  and 
it  is  then  fair  to  assume  that  certain  processes  are  carried  on  in  the  system 
by  a  perversion  of  which  the  poison  that  occasions  an  outbreak  of  tonsillitis 
may  be  developed. 

Symptoms. — These  differ  according  to  the  form  of  the  disease  which 
is  present.  We  shall  therefore,  for  the  sake  of  clearness,  describe  three 
varieties :  1.  Acute  superficial  or  erythematous  tonsillitis.  2.  Acute  follic- 
ular or  lacunar  tonsillitis.     3.  Deep  or  parenchymatous  tonsillitis. 

1.  Acute  Superficial  Tonsillitis. — After  sudden  or  prolonged  exposure  to 
cold  or  wet,  or  in  consequence  of  impi'oper  food  and  overheated,  vitiated 
atmosphere,  a  healthy  child  com})laius  more  or  less  of  weariness  and  general 
malaise.  It  seems  drooping  and  out  of  sorts.  Frequently  there  are  head- 
ache, nausea  or  vomiting,  chilly  sensations,  and  some  elevation  of  temper- 
ature. The  bilious  condition  may  be,  indeed,  very  marked,  and  stomachal 
disturbance  may  last  during  several  days.  Simultaneously  with  these 
initial  symptoms,  or  a  little  later,  the  child  complains  of  slight  heat  or  pain 
in  the  throat  and  difficulty  of  deglutition.  The  pain,  at  first  perceived  only 
during  deglutition,  later  becomes  permanent  aiid  increases  in  intensity. 
Frequently  it  radiates  towards  the  angle  of  the  lower  jaw.  Here  there  is 
often  slight  swelling  of  the  lymphatic  ganglia.  Pressure  exerted  in  this 
region  augments  the  pain  and  indicates  also  the  side  where  inflammation 
particularly  exists.  Sometimes,  owing  to  pressure  on  the  posterior  palatine 
fold,  pain  in  the  ear  is  complained  of.  This  is  explained  by  the  attachments 
aud  course  of  the  staphylo-salpingeus  muscle,  which  goes  from  the  soff; 
palate  to  the  pharyngeal  extremity  of  the  Eustachian  tube.  Pain  may  also 
be  due  to  simple  irritation  of  the  chorda  tympani.  Whenever,  by  reason 
of  the  pressure  exerted  upon  the  Eustachian  tube,  or  on  account  of  an 
extension  of  the  inflammation,  the  little  patients  complain  of  noises  in  the 
ears,  or  have  evidently  impaired  hearing,  we  should  examine  the  ears  with 

pipes  or  their  joints,  it  will  be  almost  immediately  revealed  by  the  odor  of  peppermint  in 
some  part  of  the  house. 
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the  otoscope  aud  guard  against  avoidable  sequelae,  as  these  symptoms  point 
to  inflammation  of  the  middle  ear,  and  are  often  premonitory  of  au  im- 
pending suppuration  and  perforation  of  the  drum.'  When  there  is  maiied 
swelling  of  the  tonsils,  the  voice  assumes  a  characteristic  nasal  intonation. 
There  is  often  occasional  cough,  Avith  frequent  painful  expcctoratiou  of 
viscous  and  stringy  mucus  which  collects  in  the  throat.  If  the  child  be 
very  j'oung,  he  usually  swallows  tliis  mucus.  There  are  thirst,  inappetence 
and  lassitude.  The  breath  is  usually  foul,  the  tongue  coated,  the  bowels 
constipated.  The  urine  is  small  in  amount,  high-colored,  and  loaded  with 
urates.  The  breathing  is  accelerated,  the  pulse  rapid  and  full.  Tlie  tempera- 
ture rises  rapidly,  and  in  a  few  hours  may  reach  102°  or  103°  F.  The  pulse 
ranges  from  one  hundred  and  ten  to  one  hundred  and  thirty  per  mimit«. 

If  at  this  time  the  throat  be  examined  with  the  aid  of  a  tongue-depressor 
and  before  a  good  light  (sunlight  or  artificial  light),  the  tonsil  (or  tonsils)' 
will  be  found  red  and  swollen.  At  first  the  affected  surfaces  appear  some- 
what dry  and  glistening ;  later  they  are  covered  by  a  certain  amount  of 
grayish  exudation,  which  lies  here  and  there  and  is  slightly  adiiereut.  It 
is  composed  mainly  of  mucus,  epithelial  cells,  pus-cells,  and  sernni.^  It  mav 
be  readily  detached  from  the  inflamed  gland  by  gargling,  or  by  brushing 
lightly  with  a  camel's-hair  brush.  Accompanying  the  tonsillar  inflamma- 
tion we  usually  notice  slight  redness  and  swelling  of  the  uvula,  soft  palate, 
and  pillars  of  the  fauces.  Pharyngitis,  properly  speaking,  is  infrequent 
unless  we  have  considerable  genei-al  inflammation  of  the  throat. 

At  first,  on  account  of  dryness  of  the  throat,  there  are  frequent  efforts 
at  deglutition.  Later  on,  when  the  act  of  swallowing  becomes  more  painful, 
cooling  drinks  are  usually  the  only  form  of  nutriment  which  the  child  will 
take  willingly.  These  often  seem  to  afford  temporary  relief  to  tiie  pain 
in  the  throat.  The  rise  of  temperature  is  ordinarily  proportionate  to  the 
amount  of  inflammatory  pain  and  swelling  in  the  throat.  The  latter  symp- 
toms are  more  marked,  as  a  rule,  in  the  first  attack  than  they  are  in  the 
subsequent  ones.  In  some  few  exceptional  cases  the  inflammation  is  purely 
local,  and  gives  rise  to  no  general  symptoms  whatever, — the  only  symptoms 
which  direct  attention  to  the  child's  throat  being  the  complaint  of  pain  in 
this  region  and  the  evident,  though  slight,  difficulty  in  swallowing.  The 
child,  if  of  a  nervous  temperament,  is  often  very  restless,  sleeps  fretfully, 
and  at  night,  jf  the  inflammation  be  severe  enough  to  cause  much  fev«r, 
may  be  somewhat  delirious.  Other  children,  on  the  contrary,  remain  in  a 
very  quiescent  condition,  seemingly  overpowered  by  the  disease.  Insufficient 
and  careless  observation  might  make  of  this  a  state  of  adynamia,  in  view 

'  J.  Solis-Cohen,  article  in  Pepper's  System  of  Medicine,  vol.  ii.  p.  381. 

2  According  to  Sir  Morell  Mackenzie  (Diseases  of  the  Throat,  vol.  i.  p.  62),  "  the  inflam- 
mation is  generalh- limited  to  one  tonsil."  Cohen,  in  Pepper's  System  of  Medicine,  auo 
writes,  "  Occasionally  both  tonsils  are  involved  simultaneously,  but  this  is  far  less  frequent 
than  involvement  of  the  second  tonsil  a  few  days  later." 

'  Flint,  Practice  of  Medicine,  6th  ed.,  p.  396. 
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especially  of  the  dryness  of  the  tongue  which  is  present,  and  which  is  due  to 
breathing  through  the  half-open  mouth.  Two  or  three  days  will  ordinarily 
suffice  to  show  the  fallacy  of  this  judgment.  When  cough  exists,  which  is 
rarely,'  it  is  caused  by  the  inability  of  the  little  patient  to  expectorate  or 
swallow  the  whole  of  the  viscid  mucous  secretions  which  collect  in  his 
throat  aud  which  in  part  may  find  entrance  into  the  larj-ux.  It  may  also 
be  caused  by  the  titillatiou  of  the  base  of  the  tongue  or  of  the  epiglottis 
by  the  elongated,  relaxed  uvula. 

2.  Acute  follicular  or  lacunar  tonsillitis  is  a  disease  frequently  met  with 
among  children,  and  its  clinical  importance  is  considerable.  In  this  dis- 
ease the  inflammation  affects  not  merely  the  mucous  membrane  covering  the 
siu-face  of  the  tonsils,  but  also  that  lining  the  interior  of  the  lacunae  or 
crypts.  Upon  examination  of  the  tonsils,  we  notice  at  first,  in  the  mouths 
of  the  crypts  and  extending  into  their  interior,  a  number  of  small,  white, 
pultaceous,  cheesy-looking  masses.  These  masses  are  more  prominent  than 
the  membraniform  layer  of  diphtheria.  The}'  are  also  more  easily  detached, 
and  beneath  them  there  is  really  no  evidence  whatever  of  ulceration  oi' 
abrasion  of  tissue.  Examined  under  the  microscope,  they  are  composed  of 
mucus,  pus-cells,  epithelial  cells,  serum,  and  numerous  bacteria.  They 
are  frequently  called  by  patients  themselves,  aud,  I  regret  to  add,  by  some 
distinguished  authors,  ulcerations.  They  are,  however,  not  ulcerations.  It 
is  true  that  there  is  a  form  of  disease,  very  rare  relatively  in  children,  to 
which  we  may  properly  give  the  name  of  ulcerous  tonsillitis.  In  this  dis- 
ease a  small  layer  of  mucus  and  pus-cells  forms  directly  under  the  surface- 
membrane  of  the  tonsil.  This  membrane  comes  away  after  a  few  days, 
leaving  behind  it  a  superficial  erosion.  The  mouths  of  the  crypts,  also,  are 
often  red  and  slightly  eroded.^  I  must  confess  that  I  have  never  met  with 
cases  which  Sir  Morell  Mackenzie  describes  as  "  honeycombed  with  ragged 
and  indolent  ulcerations."^ 

In  follicular  tonsillitis  the  constitutional  symptoms  are  often  very  severe. 
The  chilly  sensations,  headache,  anorexia,  insomnia,  and  other  symptoms 
which  invariably  attend  a  marked  febrile  state  are  usually  present.  The 
fever  itself  in  the  first  twenty-four  hours  may  often  reach  104°  or  105°  F., 
and  make  us — until  we  become  familiar  with  such  cases — solicitous  as  to 
the  result.  Fortunately,  the  prognosis  is  always  good,  and  usually  in  four 
or  five  days  the  temperature  subsides  and  the  other  attendant  symptoms 
referred  to  disappear  with  it.  It  is  no  uncommon  circumstance,  however, 
for  a  notable  degree  of  general  depression  of  the  system  to  persist  for  many 
days  after  the  disappearance  of  all  local  symptoms. 

The  main  soui-ce  of  anxiety  in  follicular  tonsillitis  is  the  possibility 
of  confounding  it  with  diphtheria,  from  which  we  shall  endeavor  further  to 
distinguish   it.     Whilst  it  is  true  that  many  cases  of  follicular  tonsillitis 


'  Browne  states,  in  regard  to  cough,  that  there  is  "  none." 

'  See  Diet,  encycl.,  tome  iv.  p.  20.  "  Loc.  cit.,  p.  52. 
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cannot  be  definitely  and  distinctly  traced  to  a  septic  cause,  I  am  more  and 
more  convinced  that  the  influence  which  underlies  sucli  evident  dcrauo-e- 
ments  of  the  prima  via,  accompanied  by  chills  and  anorexia,  is  due  to 
specific  germs  or  entities  present  in  the  body.  If  Ave  do  not  find  them  I 
prefer  to  think  tliat  our  means  of  research  are  not  capable  of  demonstrating 
them.  The  symptoms  which  in  children  accompany  all  but  the  mildest 
forms  of  acute  simple  tonsillitis  are  of  too  distinctly  grave  and  serious  a 
nature  for  us  to  doubt  the  presence  of  some  poisonous  substance  in  the  body 
at  large.  The  resemblance  between  the  symptoms  of  this  disease  and  tliosc 
of  other  diseases  whose  pathogenic  micro-organism  is  known,  leads  me  to 
conclude  from  analogy  that  a  more  or  less  similar  germ  is  present  here  also. 

According  to  Sir  Morell  ]\Iackenzie,'  the  constitutional  phenomena  are 
less  marked  in  the  follicular  form  of  tonsillitis  than  they  are  in  au  attacic 
of  quinsy.  This  statement  I  have  not  been  able  to  corroborate ;  but  when 
Dr.  Mackenzie  states,  a  few  lines  farther  on,  that  "  in  follicular  tonsillitis 
the  swelling  of  the  tonsils  is  less  considerable,"  I  am  wholly  in  accord  witli 
him.  No  doubt  Dr.  Mackenzie  had  in  view,  Avhen  he  wrote  his  grapiiic 
account  of  tonsillitis,  what  takes  place  habitually  in  adults  rather  than  in 
young  children.  But  it  is  especially  in  our  third  variety  of  tonsillitis  that 
the  differences  are  more  apparent  and  should  be  most  emphasized. 

3.  Parenchymatous  tonsillitis,  or  acute  inflammation  of  the  substance  of 
the  tonsil,  is  not  a  frequent  disease  of  childhood,  if  the  standard  of  com- 
parison be  the  disease  as  it  occurs  in  adult  age.  In  the  early  period  of  life, 
and  in  youth,  the  rule  is  for  a  case  of  this  kind  to  tend  towards  resolution. 
During  early  manhood  or  in  middle  life,  if  this  disease  occurs  it  tends  in 
many  instances  towards  suppuration  or  the  formation  of  an  abscess  in  the 
gland  or  in  the  peri-tonsil lar  cellular  tissue.  Occasionally,  it  is  true,  from 
the  history  of  tlie  case,  or  from  the  appearance  of  the  tonsil  after  tliis  form 
of  tonsillitis  is  said  to  have  occurred,  it  would  seem  that  undoubtedly  there 
must  have  been  acute  suppuration.  Dr.  Goodhart  ^  reports  such  au  instance 
in  a  girl  six  years  of  age,  who,  when  she  came  under  treatment,  showed  a 
large,  deep  ulcer  on  the  left  tonsil,  "  which  could,"  he  thinks,  "  only  have 
originated  in  acute  suppuration  of  the  tonsil."  Still,  judging  carefully  from 
my  own  experience  (and  that  of  my  colleagues)  in  throat  diseases,  I  am  com- 
pelled to  state  that  suppurative  tonsillitis  in  childhood,  up  to  the  age  of  ten 
to  fifteen  years,  is  a  very  uncommon  disease.  According  to  Vidal,'  suppura- 
tive tonsillitis  is  ratlier  a  special  form  of  tonsillitis  than  one  of  the  ordinary 
terminations  of  this  disease.  Otherwise,  parenchymatous  inflammatiou  of 
the  tonsils  in  children  presents  many  of  the  symptoms  witnessed  in  adults, 
although  usually  of  a  more  moderate  sort. 

One  or  both  tonsils  may  be  attacked.  The  tonsils  are  much  more  en- 
larged than  tiiey  are  in  the  preceding  varieties  of  disease  which  we  have 

'  Loc.  cit.,  p.  52.  2  Diseases  of  Children,  p.  105. 

'  Diet,  encycl.,  p.  20. 
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described.  The  inflammation  extends  to  the  sm-roiinding  soft  parts,  also,  in 
a  more  marked  degree.  The  palate,  uvula,  pillars  of  the  fauces,  and  even  the 
pharynx,  may  all  become  very  red,  swollen,  and  slightly  oedematous.  The 
uvula,  particularly,  is  often  greatly  tumefied,  elongated,  and  cedematous, 
assuming  the  aspect  at  times  of  a  sac  filled  with  jelly :  sometimes  it  adheres 
by  viscid  secretion  to  the  swollen  tonsil  on  either  side.  The  submaxillary 
gland  becomes  engorged  and  sensitive.  The  tonsils  themselves  are  some- 
times so  much  swollen  that  with  their  coverings  they  fill  up  a  large  portion 
of  the  pharyngeal  cavity  and  are  very  closely  approximated  to  the  median 
line.  Owing  to  the  great  enlargement  of  these  glands,  and  to  the  constant 
formation  of  a  viscid  mucous  secretion 

which  clogs  up  the  throat,  the  respiration  ^^°-  ^■ 

is  often  seriously  interfered  with. 

In  order  to  examine  the  tonsils  of 
most  children,  it  is  only  necessary  to  get  them  to  open  the  mouth 
widely,  and  to  project  into  the  throat  a  concentrated  light.  With 
many  others  it  is  also  essential  to  depress  the  tongue  somewhat 
forcibly  by  means  of  a  tongue-spatula  held  in  the  right  hand.  This 
instrument  presents  numerous  forms.  Of  these  the  two  most  con- 
venient ones  are,  first,  the  articulated  tongue-spatula,  formed  of  two 
flat  pieces  of  metal  of  slightly  diiferent  size  jointed  in  the  middle 
and  capable  of  being  closed  one  upon  the  other  (Fig.  3) ;  second, 
the  tongue-depressor  of  Sass  (Fig.  4),  in  which  there  is  a  flat  mouth- 
piece attached  at  nearly  a  right  angle  to  a  suitable  handle.  The 
mouth-piece  is  roughened  or  properly  excavated,  so  as  to  hold  the 
base  of  the  tongue  down  more  easily.  When  a  child  will  not  open  its 
mouth,  and  resists  obstinately  all  attempts  at  persuasion,  it  is  necessary  to 

FiQ.  4. 


Folding 
tongue- 
spatula. 


Tongue-spatula  (Bosworth.) 

hold  its  nares  close  together.  At  the  moment  it  is  then  compelled  to  open 
its  mouth  in  order  to  breathe,  the  tongue-depressor  should  be  rapidly  intro- 
duced between  the  teeth  and  carried  backward  to  the  base  of  the  tongue, 
and  this  organ  held  down  firmly  until  a  thorough  inspection  of  the  tonsils 

has  been  accomplished. 
Vol.  II._29 
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By  reason  of  the  propagation  of  inflammation  to  the  cellular  tissue 
around  the  lower  jaw,  and  especially  when  it  takes  place  near  the  articula- 
tion, the  little  patient  can  open  its  mouth  only  a  short  distance,  so  that  at 
times  it  is  quite  difficult  to  make  a  direct  inspection  of  the  diseased  parts. 
The  effort  of  deglutition  becomes  extremely  painful,  and  occasionally  much 
viscid  saliva  dribbles  constantly  from  the  angles  of  the  mouth.  The  pain 
of  deglutition  is  sufficient  at  times  to  occasion  spasmodic  action  of  the 
muscles  of  the  face  and  of  those  brought  into  action  during  the  effort  of 
swallowing.  The  soft  palate  is  so  much  swollen  that  it  cannot  come  into 
close  contact  with  the  posterior  pharyngeal  "wall  at  this  time,  and  the  conse- 
quence is  that  the  retro-nasal  space  is  not  completely  separated  from  the 
middle  pharynx,  thus  allowing  a  partial  regurgitation  of  food  or  drink 
through  the  nasal  passages.  The  voice  becomes  distinctly  nasal,  or  is  re- 
duced to  a  mere  whisper ;  the  neck  is  moved  with  considerable  difficultv, 
owing  to  the  swollen  condition  of  the  deep  parts ;  and  the  breath  is  intoler- 
ably fetid.  Painful  sensations  in  the  ears  are  more  apt  to  occur  than  in  the 
preceding  forms,  and  the  danger  of  acute  suppuration  of  these  organs  is 
greater.  All  the  general  symptoms  of  fever — headache,  inappetence,  aching 
pains  in  the  limbs,  restlessness,  insomnia,  etc. — are  more  pronounced  than 
in  the  acute  form  previously  described,  where  the  inflammation  has  not 
involved  the  glandular  tissue,  at  least  to  any  great  extent. 

Course,  Duration,  Terminations,  Complications,  and  Sequelae. — In 
the  great  majority  of  children  the  disease  never  goes  beyond  the  congestive 
stage,  and  generally  terminates  in  resolution.  In  the  mildest  form  it  may 
last  only  twenty-four  hours,  and  may  scarcely  excite  more  than  a  slight 
febrile  movement.  Such  instances  are  likely  to  be  those  in  which  the  ton- 
sillitis is  purely  local  and  has  been  occasioned  by  some  topical  irritant.  The 
mean  duration  of  marked  sj'mptoms  is  from  three  to  five  days.  At  the  same 
time  that  the  general  symptoms  improve,  the  pain  in  the  throat  subsides, 
the  deglutition  becomes  easier,  and  the  tonsils  are  less  inflamed  and  swollen. 
Usually  at  the  end  of  a  week  or  ten  days  all  symptoms  have  disappeared 
and  the  tonsils  have  returned  to  their  normal  appearance  and  condition. 

Whenever  a  tonsillitis  goes  on  to  suppuration,  the  glandular  inflamma- 
tion is  accompanied  by  lancinating  pains,  and  the  formation  of  an  abscess 
is  preceded  by  well-marked,  repeated  rigors.  It  is  very  unusual  for  more 
than  one  tonsil  to  suppurate,  and  when  both  tonsils  do  suppurate  they  never 
do  so  at  the  same  time,  but  the  formation  of  abscess  in  the  second  tonsil 
takes  place  when  the  first  one  has  become  nearly  well.  Abscess  of  the 
tonsil  usually  points  anteriorly  towards  the  buccal  cavity,  and  is  likely  to 
open  spontaneously  in  this  region.  It  may  evacuate  itself  posteriorly,  aud 
has  been  known  to  show  itself  by  a  distinct  swelling  near  the  angle  of  the 
jaw,  where  it  afterwards  opened.  Eustace  Smith'  declares  that  "if  one 
tonsil  only  be  affected,  at  the  end  of  five  or  six  days  a  yellowish  spot  can 

'  Diseases  of  Children,  p.  586. 
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be  detected  on  the  reddened  and  glossy  surface  of  the  gland."  It  is  at  this 
point  that  the  abscess  subsequently  bursts,  at  the  expiration  of  a  few  hours 
or  on  the  following  day.  In  the  rare  instances  in  which  one  or  both  tonsils 
are  said  to  have  suppurated,  so  soon  as  the  purulent  collection  opened  the 
painful  symptoms  of  tlie  little  patient  were  at  once  greatly  relieved,  and  the 
cavity  of  the  abscess  healed  afterwards  very  rapidly.  In  children  the  puru- 
lent contents  of  the  abscess  are  usually  swallowed,  and  not  expectorated  as 
in  adults.  According  to  Meigs  and  Pepper,^  this  statement  is  not  invari- 
ably correct,  since  they  speak  of  the  sudden  bursting  of  a  tonsillar  abscess 
after  an  effort  at  vomiting,  or  spontaneously,  and  of  a  gush  of  pus  coming 
from  the  moutli. 

It  is  extremely  rare  that  a  case  of  suppurative  tonsillitis  in  childhood 
has,  in  consequence  of  any  of  its  complications,  terminated  in  death.  Yet 
there  are  such  instances  on  record.  As  an  illustration  I  would  cite  the  case 
of  a  girl,^  thirteen  years  of  age,  who  died  of  suffocation  on  the  second  day 
of  the  disease ;  and  another,  by  Norton,^  in  which  ulceration  of  the  internal 
carotid  artery  caused  an  immediately  fatal  result  in  a  little  girl  four  years 
old.  The  complications  and  accidents  accompanying  and  following  suppu- 
rative tonsillitis  in  adults  are  relatively  quite  frequent.  Such  cases  are 
reported  by  Montague,  Roche,  Velpeau,  Boisieri,  Morgagni,  Londe,  Grisolle, 
Louis,  Ehrmann,  Lefort,  Miiller,  and  Way.''  These  cases,  however,  do  not 
interest  us  at  present,  and  I  refer  to  them  merely  to  establish  the  differences 
which  separate  j:)arenchymatous  tonsillitis  in  childhood  from  the  analogous 
disease  in  adult  life. 

Paralysis  of  the  soft  palate  and  pharynx  has  been  remarked  many  times 
aft«r  acute  inflammatory  diseases  of  the  throat.  Such  cases  among  adults 
have  been  reported,  notably  by  Maingault,^  Gubler,^  Alex.  Mayer,'  Germain- 
Sfe,  Tardieu,  and  Hervieux.'  Among  children  the  instances  referred  to 
are  infrequent.  Still,  in  an  interesting  article  by  Dr.  Charles  H.  Knight' 
we  find  the  following  references :  two  interesting  cases  by  Broadbent,'" 
both  in  children,  in  one  the  larynx  also  being  involved  ;  another  by  Licht- 
witz,"  in  a  patient  ten  years  of  age,  who  rapidly  improved  under  faradiza- 
tion; a  third,  reported  by  Dr.  Knight  himself,  in  a  girl  nine  years  of 
age,  following  a  violent  cold  in  the  head  :  in  this  case  "  the  tonsils  and 
fauces  were  almost  normal,  and  the  oro-pharynx  was  congested  to  only  a 

'  Diseases  of  Children,  7th  ed.,  1883,  p.  364. 

■'  Rilliet  et  Barthez,  Traite  des  Maladies  des  Enfants,  1853,  tome  i.  p.  227. 
'  The  Throat  and  Larynx,  Loudon,  1875,  p.  12. 
*  New  York  Med.  Record,  February  25,  1888. 

5  These  de  Paris,  1853.  «  Archives  de  Medecine,  1860-61. 

'  L'Union  Medicale,  Sept.  22,  1860. 

«  Bull,  de  la  Soc.  Med.  des  Hop.  de  Paris,  t.  iv.  pp.  1858-1861. 

'  Paralysis  of  the  Velum  Palati  in  Acute  Naso-Pharyngitis,  New  York  Med.  Jour., 
June  5,  1886. 

■»  Trans,  of  the  Clin.  Soc,  1871,  iv.  92. 

"  Eevue  niensuelle  de  Laryngologie,  etc.,  Jan.  and  Feb.,  1886. 
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slight  degree,"  while  the  nasal  pharynx  was  intensely  congested  and  swollen. 
Personally  I  have  encountered  such  a  condition  in  children  on  at  least  two 
different  occasions,  when  the  character  of  the  acute  tonsillitis  was  somewhat 
doubtful,  but  appeared  to  me  of  the  nature  of  lacunar  tonsillitis.  Whea 
the  paralysis  of  the  soft  palate  manifests  itself,  the  tonsillar  inflammation 
has  usually  subsided.  It  is  made  evident  mainly  by  two  symptoms,— viz., 
the  nasal  intonation  of  the  voice,  and  the  difficulty  of  deglutition,  with 
partial  regurgitation  of  liquids  or  solids  through  the  nasal  passages.  These 
two  symptoms  are  due  to  the  fact  that  the  soft  palate  does  not  apply  itself 
close  to  the  pharynx  during  deglutition  and  during  articulation  of  sounds 
which  require  this  contact  to  be  complete.  The  effort  at  deglutition  may  be 
more  or  less  difficult.  Usually  when  the  alimentary  bolus  has  passed  the 
superior  constrictor  muscle  it  then  passes  downward  without  diificulty. 
The  paralysis  is  said  to  affect  especially  that  side  of  the  palate  which  has 
been  the  seat  of  inflammation  in  connection  with  an  attack  of  tonsillitis. 

There  is  a  strong  tendency  in  some  children,  after  repeated  attacks  of 
acute  tonsillitis,  for  the  tonsil  to  pass  into  a  condition  of  more  or  less 
marked  chronic  enlargement.  In  the  development  of  this  condition  an 
hereditary  predisposition  may  often  be  seen  in  different  members  of  the 
same  family. 

Morbid  Anatomy. — In  acute  inflammation  of  the  tonsil  the  gland 
becomes  swollen,  owing  to  inflammatory  exudation.  In  the  superficial 
form  this  enlargement  of  the  tonsil  depends  in  a  large  degree  upon  the  con- 
gestion and  thickening  of  the  mucous  membrane.  In  lacunar  tonsillitis 
there  is  a  considerable  increase  of  the  secretions  of  the  lacunae,  which 
results  in  considerable  distention  of  these  cavities  and  the  formation  of 
more  or  less  concrete  cheesy-looking  masses.  Frequently  the  mouths  of 
the  crypts  are  distended  by  prolongations  of  the  large  masses  inside,  and 
the  aspect  of  the  tonsil  is  then  of  itself  characteristic.  Occasionally  the 
condition  of  the  lacunse  is  evident  only  when  a  section  is  made  through  the 
tonsil.  These  cheesy  masses,  besides  the  epithelial  and  pus  cells  and  cells 
similar  to  those  of  the  follicles,  occasionally  contain  cholesterine  crystals. 
As  soon,  also,  as  they  become  old,  they  are  filled  with  numerous  bactsria 
and  micrococci,  and  give  forth  fetid  gases,  of  which  the  butyric  acid  is  best 
known.  Owing  to  admixtures  of  different  elements,  the  masses  are  not 
invariably  white,  but  become  more  or  less  yellowish,  or  gray,  or  brown. 
In  children  I  have  never  known  them  to  become  calcareous,  but  in  adults 
this  change  is  occasionally  met  with.  J.  Solis-Cohen'  speaks  of  peri- 
tonsillar abscess  frequently  accompanying  follicular  tonsillitis,  and  of  its 
being  confounded  at  times  with  the  suppuration  accompanying  the  paren- 
chymatous form.  Such  a  combination  I  do  not  remember  to  have  en- 
countered in  children,  any  more  than  the  "  distended  follicles  filled  with 
whitish-yellow  contents"  mentioned  by  this  author. 

■  Pepper's  System  of  Medicine,  vol.  ii.  p.  385. 
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In  parenchymatous  tonsillitis  the  greater  enlargement  of  the  tonsil  is 
due  to  the  infiltration  of  the  gland-tissue  with  the  products  of  exudation 
which  also  affect  the  cellular  tissue  within  and  surrounding  the  tonsil. 
The  adjacent  parts  are  also  markedly  thickened  by  inflammatory  deposits. 
The  salivary  glands  and  submaxillary  lymphatic  ganglia  are  often  very 
sensitive  and  tumefied.  The  latter  inflammation  is  more  closely  connected 
with  that  of  the  palate  than  with  that  of  the  tonsils,  by  reason  of  the  more 
direct  anatomical  connection  of  their  lymphatic  vessels.  The  closed  follicles 
are  swollen,  owing  to  increase  of  their  contents,  and  their  uniting  membrane 
is  softened.  When  suppuration  is  about  to  declare  itself,  these  follicles  burst 
their  membrane  and  unite  in  the  formation  of  small  abscess-cavities,  or  a 
large  abscess,  implicating  an  extensive  portion  of  the  tonsil.  In  some  of 
these  instances  of  suppuration  of  the  gland,  pus  has  been  found  in  the  soft 
palate  and  between  the  muscles  of  the  tongue  at  its  base.^  Inflammation 
and  thickening  of  the  coats  of  the  internal  jugular  vein  on  the  affected  side 
have  also  been  observed,  together  with  the  presence  of  pus  and  blood- 
clots  in  its  interior,  which  offered  a  sufficient  explanation  of  the  swelling 
around  the  parotid  and  submaxillary  glands.  Repeated  attacks  of  acute 
tonsillitis  leave  in  many  cases  a  condition  of  permanent  hypertroiDhy  of  the 
gland,  which  is  characterized  by  thickening  and  induration,  mainly  due  to 
inflammatory  hypei'plasia  of  the  submucous  connective  tissue.  In  those 
rare  instances  in  which  death  has  resulted  from  oedema  of  the  glottis,  the 
pathological  changes  in  the  ary-epiglottic  folds  peculiar  to  that  disease  have 
been  found. 

Diagnosis. — The  diagnosis  of  the  particular  form  of  acute  tonsillitis 
present  is  not  difficult,  as  a  rule,  if  we  bear  in  mind  the  onset,  the  symp- 
toms, and  the  appearances  previously  described.  The  cases  in  which  error 
is  liable  to  arise  and  to  be  of  considerable  importance  are  those  of  lacunar 
tonsillitis  closely  resembling  true  diphtheria.  Usually  they  may  be  distin- 
guished by  the  character  of  the  deposit  on  the  tonsils.  In  lacunar  tonsillitis 
it  is  whiter,  more  elevated,  and  in  small  areas  (at  first  situated  over  the 
mouths  of  the  crj^pts).  It  is  easily  removed  by  a  throat-probang  or  brush 
from  the  surface  of  the  tonsil,  and  no  ulceration  of  tissue  is  found  beneath. 
In  diphtheria  the  membrane  is  less  white,  more  continuous,  more  adherent, 
and  tougher.  It  leaves  behind  it,  when  removed  from  the  tonsil,  a  raw, 
bleeding  surface.  These  are  the  ordinary  distinguishing  features ;  but  in 
some  instances  if  the  disease  be  seen  only  twenty-four  or  forty-eight  hours 
after  its  onset,  and  the  numerous  small  creamy  deposits  of  lacunar  tonsil- 
litis have  united  to  form  a  continuous  membranous  layer,  or  if  this  layer  be 
tougher  and  more  adherent  to  the  tonsils  than  usual,  as  it  may  be  in  com- 
mon membranous  sore  throat  (?),  then  the  difficulty  of  making  a  correct 
differential  diagnosis  may  become  very  considerable.  We  may  be  obliged 
to  remain  in  doubt  as  to  the  precise  nature  of  the  case  during  one  or  more 

'  Dictionnaire  de  Medecine  et  de  Chirurgie,  vol.  ii,  p.  128,  Paris,  1865. 
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days.  As  a  fact  of  great  practical  importance,  I  have  learned  to  believe 
that  if  in  such  instances  the  membrane  be  thoroughly  removed  from  a 
moderate  area  of  one  or  both  tonsils,  and  if  in  twelve  hours  or  less  the 
membrane  reform  with  its  primitive  characters  as  first  observed  by  the 
attendant  physician,  it  will  surely  indicate  the  tonsillitis  of  diphtheria.  If 
the  contrary  be  true,  I  am  always  encouraged  as  to  the  ultimate  result  in 
the  case,  and  conclude  that  I  have  to  do  with  lacunar  tonsillitis,  or  a  form 
of  membranous  sore  throat  which  lacks,  fortunately,  the  malignant  features 
of  true  diphtheria. 

In  determining  the  precise  nature  of  the  tonsillitis  we  should  always 
carefully  weigh  the  different  constitutional  sym23toms.  Yet  there  are  two 
which  will  occasionally  deceive  us, — viz.,  the  temperature  and  albuminuria. 
The  temperature  may  be  relatively  low  in  very  bad  cases  of  diphtheria 
during  the  whole  course  of  the  disease,  but  we  siiould  not  be  deceived  or 
put  off  our  guard  if  the  deposit  in  the  throat  have  the  characteristic  signs, 
In  diphtheria  we  usually  expect  to  find  some  albumen  in  the  urine;  hut 
here,  again,  we  should  not  be  misled  by  its  absence  if  the  local  signs  in  the 
throat  are  of  bad  augury,  since  such  exceptions  will  occur,  as  I  have  seen 
more  than  once.  When,  however,  the  membranous  deposit  in  the  throat  is 
typical  of  diphtheria,  when  there  is  persistent  elevation  of  temperature 
during  several  days,  and  marked  albuminuria,  there  will  be  little  doubt  as 
to  the  malignant  nature  of  the  disease.  With  wholly  different  symptoms 
we  can  be  equally  confident  of  the  innocent  nature  of  the  local  aifection, 
which  will  ordinarily  turn  out  to  be  lacunar  tonsillitis.  For  example,  in 
follicular  tonsillitis  we  may  have  a  rapid  and  veiy  high  rise  of  temperature 
(104°  to  105°  F.),  but  this  temperature  will  not  last  more  than  twenty-four 
hours.     Albuminuria  does  not  occur  in  this  disease. 

As  to  the  memljrane  on  the  tonsil,  whilst  in  the  great  majority  of 
instances  the  distinctive  characters  which  mark,  on  the  one  hand,  diph- 
theria and,  on  the  other,  lacunar  tonsillitis  are  sufficient  to  separate  clearly 
the  one  from  the  other,  yet  now  and  then  cases  arise  which  baffle  our  closest 
study  and  observation.  As  Goodhart '  remarks,  however,  most  intelligently 
and,  as  I  believe,  correctly,  of  those  cases  in  which  membrane  forms,  "if  one 
distinction  may  be  singled  out  as  less  likely  to  mislead  us  in  any  disputed 
case  of  angina,  it  is  to  be  elicited  from  the  attentive  observation  of  the 
behavior  of  the  membranous  formation  about  the  tonsillar  fauces." 

There  are  cases,  also,  with  severe  constitutional  symptoms,  in  which  the 
tonsils  are  very  red  and  swollen,  without  membranous  deposit.  Are  they 
cases  of  non-contagious  angina  simplex,  or  of  a  sore  throat  which  is  the  fore- 
runner of  scarlatina  ?  Until  the  eruption  of  the  latter  disease  appears,  we 
are  often  in  extreme  doubt  as  to  the  proper  diagnosis.  Even  when  an  erup- 
tion has  appeared,  it  may  be — on  account  of  its  irregularity  in  localization, 
duration,  physical  characters,  or  all  combined — that  we  are  still  in  legitimate 


'  Diseases  of  Children,  Amer.  ed.,  p.  107. 
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doubt  as  to  the  nature  of  the  disease  with  which  we  have  to  deal.  Not  long 
ago  I  saw  a  boy,  about  three  years  old,  with  fever,  red,  swollen  tonsils,  slight 
digestive  disturbance,  and  a  scarlatinous  rash  about  the  neck  and  chest.  The 
boy  had  been  taking  no  drug  previously.  These  symptoms  lasted  for  two 
days,  and  then  disappeared  under  appropriate  simple  remedies.  Since  that 
time  the  boy  has  been  perfectly  well.  In  view  of  the  absence  of  all  sequelae, 
I  now  consider  this  case  one  of  moderate  acute  simple  tonsillitis  ;  but  at  the 
time  I  was  uncertain  as  to  whether  the  case  was  not  one  of  mild  scarlatina. 
In  all  such  cases  it  seems  to  me  the  part  of  wisdom  to  express  a  certain  degree 
of  doubt  as  to  the  diagnosis,  rather  than  to  run  the  risk  of  ignoring  wholly 
a  grave  disorder. 

From  what  precedes  we  may  justly  conclude  that  there  are  few  acute 
diseases  which  demand  more  careful  examination,  more  exact  investiga- 
tion, and  greater  exercise  of  good  judgment  than  the  sore  throats  of  chil- 
dren. The  criteria  for  the  diagnosis  of  disease  which  are  sufficient  in 
our  study  are  often  quite  inadequate  in  obscure  cases  which  we  frequently 
encounter  in  actual  practice.  Even  to  say,  with  Meigs  and  Pepper,'  that 
"  in  some  cases  the  diagnosis  cannot  be  positively  determined  until  the  time 
at  which  the  eruption  of  scarlatina  makes  its  appearance  has  passed,"  is  not 
altogether  satisfactory,  since  during  epidemics  there  may  be  real  cases  of 
scarlatinous  angina^  without  at  any  time  the  characteristic  eruption  appear- 
ing, either  on  the  face,  neck,  trunk,  or  limbs. 

Again,  the  differential  signs  given  by  Eustace  Smith  are  occasionally 
quite  insufficient,  as  I  have  observed  many  times.  This  author  states^  that 
"  the  appearance  of  the  inflamed  mucous  membrane  is  very  different  in  the 
two  diseases.  In  scarlatina  it  is  more  widely  diffused,  and  of  a  more  bril- 
liant red,  than  at  the  beginning  of  quinsy ;  and  on  the  soft  palate  the  red- 
ness is  usually  punctiform,  which  is  not  the  case  in  tonsillitis."  Such  dis- 
tinctions, in  obscure  cases,  in  actual  practice,  will  serve  our  purpose  about 
as  little  as  to  say  that  in  diphtheria  the  membrane  is  ash-colored  and  leathery 
or  that  there  is  early  swelling  of  the  cervical  glands.  These  signs  are  then 
not  present,  or,  if  present,  they  are  not  accompanied  by  a  sufficient  number 
of  charactei'istic  signs,  and  of  themselves  are  not  pathognomonic ;  as  the 
former  may  occur  in  other  forms  of  membranous  sore  throat,  and  the  latter 
I  have  seen  in  several  instances  of  acute  simple  tonsillitis. 

Lennox  Browne  makes  a  statement  to  which  I  have  seen  few  if  any 
exceptions,  and  which  I  regard  as  of  great  practical  value  in  diagnosis, 
especially  between  diphtheria  and  lacunar  tonsillitis  :  i.e.,  the  membrane  in 
tonsillitis  is  limited  to  the  tonsils  themselves,  whereas  in  diphtheria  it  is 
extremely  rare  not  to  see  patches  at  the  same  time  on  the  uvula  and  the 
soft  palate.* 


'  Diseases  of  Children,  Philadelphia,  1883,  p.  365. 
■■'  Trousseau,  Clinique  Medicale,  Paris,  1877,  p.  175. 
'  Diseases  in  Children,  p.  588. 
*  The  Throat  and  its  Diseases,  2d  ed.,  p.  230. 
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It  may  be  useful  to  direct  attention  to  the  fact  that  occasionally  tonsil- 
litis has  been  confounded  with  laryngitis.  This  could  occur  only  where  the 
direct  examination  of  the  throat  had  been  neglected,  or  the  seat  of  the  pain 
on  deglutition  and  the  vocal  changes  had  been  carelessly  observed. 

Prognosis. — As  regards  life,  we  may  safely  say  that  the  prognosis  of 
acute  tonsillitis  is  almost  invariably  good.  We  need  to  allow  only  for  those 
cases  in  which  some  extremely  rare  accident  occurs,  as  in  suppurative 
quinsy  Avhen  hemorrhage  or  asphyxia  has  been  the  immediate  cause  of 
death,'  and  for  cases  M'here  the  fatal  termination  has  revealed  a  grave 
error  of  diagnosis,  as  in  cases  called  lacunar  tonsillitis  which  were  really 
diphtheria,  or  cases  of  scarlatinous  angina  which  were  said  to  be  simple 
angina.  The  returns  of  the  Registrar-General  in  England  and  the  sanitan- 
reports  elsewhere  would  probably  show  numerous  examples  of  tliese  mis- 
taken diagnoses. 

Whilst  acute  tonsillitis  may  be,  and  usually  is,  entirely  recovered  from, 
there  are  numerous  children  of  a  debilitated  and  strumous  constitution  in 
whom  permanent  hypertrophy  is  apt  to  remain  after  one  or  more  attacks. 
Again,  in  some  children  the  susceptibility  to  recurrence  of  acute  attacks  of 
tonsillitis  is  very  great  and  increases  with  every  fresh  attack.  Especially 
after  even  slight  enlargement  of  the  tonsils  has  occurred,  the  advent  of  later 
attacks  is  caused  by  a  trivial  exposure  or  a  slight  digestive  disturbance. 

Treatment. — There  can  be  little  doubt  that,  as  a  rule,  the  first  indicBr 
tion  in  the  treatment  of  acute  tonsillitis  in  children  is  to  obtain  a  free  evacu- 
ation of  the  bowels.  This  may  best  be  brought  about  by  one  or  two  grains 
of  calomel  in  tablet  form,  dissolved,  or  not,  in  a  little  water,  and  followed  in 
three  hours  by  a  dessertspoonful  of  Rochelle  salt  in  aerated  Vichy.  Small 
doses  of  sulphate  of  magnesium  with  quinine,  repeated  three  or  four  times  in 
twenty-four  hours,  are  also  very  useful.     The  following  is  a  good  formula: 

R   Magnesii  sulph.,  3111; 
Quininae  sulph.,  gr.  vi ; 
Acid,  sulphurici  dil.,  gtt.  xx  ; 
Syrupi  zingiberis,  ^sa; 
Aquae,  ad  5iii. 
M. 
S.  A  dessertspoonful  every  three  hours  to  a  child  three  or  four  years  of  age. 

It  is  almost  always  a  good  thing  to  keep  the  bowels  slightly  relaxed  for 
a  day  or  two.  This  statement  is  particularly  applicable  to  those  children 
whose  bowels  are  apt  to  be  constipated,  and  who  rarely  get  a  normal,  healthy 
movement  unless  they  are  aided  by  some  medicinal  means.  Whenever  the 
tongue  is  coated  and  at  the  same  time  the  bowels  are  not  costive,  an  appeal 

'  I  have  seen  a  case  in  which  the  enlargement  due  to  acute  inflammation  of  the  tonsils 
in  a  young  child  was  sufficient  to  occasion  dangerous  dyspnoea.  In  this  instance  not  only 
tonsillotomy  was  performed,  but  also  subsequent  tracheotomy,  by  myself,  in  order  to  save 
life.  The  case  was  reported  by  me  at  one  of  the  earlier  meetings  of  the  American  Laryngo- 
logical  Association. 
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to  the  stomach  directly  by  means  of  an  emetic  dose  of  ipecac  in  powder 
(from  two  to  five  grains  for  a  young  child)  will  often  be  followed  by  the 
happiest  effects.  It  is  true  that  this  method  of  treatment  is  deemed  some- 
what harsh  by  over-anxious  mothers  :  still,  when  it  can  be  employed,  I 
know  of  no  better  way  of  lessening  active  tonsillar  congestion. 

When  the  bowels  or  stomach  have  been  relieved  in  the  mainner  recom- 
mended, resolution  of  the  tonsillar  inflammation  will  be  accelerated  by  small, 
repeated  doses  of  tincture  of  aconite  root.  From  one-fourth  to  one-half 
drop  in  a  teaspoonful  of  water,  given  at  first  every  fifteen  minutes,  and 
later  every  half-hour  or  hour,  will  very  soon  diminish  temperature  and 
lower  the  pulse  and  respiration,  while  increasing  the  action  of  the  skin,  and 
thus  promote  speedy  amelioration. 

When  the  child  is  old  enough  to  take  them,  benefit,  both  general  and 
local,  is  obtained  from  guaiacum  in  the  form  of  lozenges,  or  in  mixture 
with  a  teaspoonful  of  glycerin.  Cohen '  advises  the  use  of  the  ammoniated 
tincture  of  guaiacum  topically,  in  the  form  of  a  gargle,  with  cinchona, 
honey,  and  chlorate  of  potassium.  "  The  beneficial  effects,"  he  says,  "  will 
often  be  manifested  within  less  than  twelve  hours." 

Owing  to  the  favorable  action  of  guaiacum  and  of  the  salts  of  potassium 
and  those  of  salicylic  acid,  Lennox  Browne  traces  a  strong  analogy  between 
quinsy  and  rheumatism.  I  have  no  doubt  that  the  connection  between  these 
two  diseases  is  very  marked  in  some  instances,  but  I  am  also  confident  that 
iu  very  many  cases  no  pathological  connection  of  importance  can  be  dis- 
covered. Still,  if  the  salicylate  or  the  benzoate  of  sodium  be  given  early  in 
the  disease,  it  is  often  found  to  shorten  in  a  remarkable  manner  the  march 
of  the  infiammation  and  to  prevent  suppuration.  By  the  use  of  the  latter 
remedy  the  lacunar  form  of  disease  is  said  to  be  cured  in  from  twelve  to 
thirty-six  hours,  and  without  any  local  apj^lication.  Boisliniere  reports 
twenty-five  cases  of  this  kiud.^  The  efficiency  of  these  remedies,  especially 
iu  the  formative  period  of  the  disease,  is  heightened  when  it  is  preceded 
by  a  full  dose  of  an  alkaline  purgative.  Oil  of  gaultheria  may  be  used 
as  a  substitute  for  the  salicylate  or  as  an  adjuvant  to  it. 

During  convalescence  from  quinsy  a  bitter  infusion  of  cinchona,  gentian, 
or  quassia  may  be  combined  advantageously  with  an  alkali,  and  will  suit, 
as  a  rule,  the  sensitive  stomach  very  well.  Later  a  tonic  of  quinine  and 
iron  is  more  useful,  in  order  to  give  strength  and  color  to  a  little  patient 
who  is  markedly  ansemic.     The  following  is  a  good  formula : 

R   Quininie  bisulph.,  gr.  XX  ; 

Tinct.  ferri  chloridi,  gi; 

Syrupi  zingiberis,  g ' ' 

Aquae,  ad  giii. 
M. 
S.  A  dessertspoonful  before  meals  three  times  daily,  through  a  glass  tube. 

'  Pepper's  System  of  Medicine,  vol.  ii.  p.  388. 
2  Medical  News,  March  3,  1888,  p.  237. 
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There  is  no  better  preparation  of  iron  than  the  tincture  of  the  chloride  for 
the  relief  of  many  anaemic  fstates.  It  has  one  drawback, — i.e.,  it  is  bad 
for  the  teeth ;  and  after  its  use  the  mouth  should  always  be  rinsed.  The 
following  prescription  is  used  by  Bosworth '  at  the  commencement  of  an 
attack  of  acute  follicular  tonsillitis : 

B   Tinct.  ferri  perchloridi ,  gi; 

Glycerini,  ^ii. 
M. 
Sig. — One  teaspoonful  every  two  hours. 

The  iron  given  by  this  mode,  without  the  addition  of  water,  is  regarded  by 
Bosworth^  as  almost  a  specific  in  the  disease  mentioned.  He  believes  it 
lessens  the  duration  of  the  affection,  controls  the  general  condition,  and 
affords  relief  to  pain  by  its  local  action.  The  dose  is  not  unpleasant  to 
take. 

During  the  acute  stage  of  tonsillitis  the  child  should  be  confined  to  bed, 
or  to  the  room,  and  only  allowed  light  diet,  such  as  soups,  milk,  eggs,  gruel, 
milk-toast,  rice  pudding,  custard,  etc.     In  young  children  a  glass  of  port 

wine  "  given  quite  at  the  begin- 
ning  of  the  attack"  is  said  often 
to  have  power  to  abort  it  (Eustace 
Smith). 

Locally,  various  gargles  may 
be  used  early  in  acute  tonsillitis, 
if  the  child  be  old  enough  to  un- 
derstand their  use.  These  gar- 
gles may  be  sedative  or  astrin- 
gent. Although  frequently  useful 
in  allaying  distress  and  promoting 
recovery,  at  times  they  increase 
pain,  and  in  that  case  should  be 
desisted  from.  Whenever  a  gar- 
gle cannot  be  used  with  comfort,  a 
somewhat  coarse  spray,  projected 
into  the  throat  by  means  of  a  hard 
rubber  atomizer  (Fig.  5)  every  few  hours  or  oftener,  is  of  evident  use  in 
allaying  pain.     The  following  is  a  good  formula : 

R   Thymol.,  gtt.  ii ; 

Acid,  carbol.  liq.,  Tr\,xxx  ; 

Boracis,  3  iss ; 

Glycerini,  jvi ; 

Aquaj,  ad  gvi. 
M. 
Sig. — Use  as  a  gargle,  or  with  the  atomizer. 


The  "  Gilbert"  Atomizer. 


'  Biseases  of  the  Throat  and  Nose,  p.  125. 


'  Ibid. 
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In  many  instances,  with  children  too  small  to  make  use  of  gargles  the 
employment  of  the  spray  is  unsatisfactory,  on  account  of  the  struggling 
and  resistance  of  the  child.  Under  these  circumstances  sucking  small  bits 
of  ice  frequently,  insufflations  of  bicarbonate  of  sodium  in  powder,  the  use 
of  rhatany  lozenges,  the  occasional  application  to  the  tonsils  of  an  astringent 
throat^pigment  of  zinc  or  iron  by  means  of  a  throat-brush  or  probang, 
have  all  been  at  times  very  efficient.  One  or  two  drachms  of  the  tincture 
of  chloride  of  iron  to  one  ounce  of  glycerin  is  a  favorite  application  with 
me,  particularly  when  the  most  acute  stage  of  tonsillar  inflammation  has 
subsided.  This  should  be  applied  three  or  four  times  in  the  twenty-four 
hours,  and  after  each  application  the  mouth  should  be  rinsed,  but  not  the 
back  of  the  throat.  Thei-e  is  no  doubt  in  my  mind  as  to  the  efficacy  of 
these  astringent  applications,  and  in  most  cases  I  would  strongly  recommend 
their  use  after  the  first  twenty-four  to  forty-eight  hours.  Velpeau  has 
praised  their  utility,  and  he  also  thought  highly  of  alum  and  nitrate  of 
silver.* 

A  cold-water  compress,  well  wrung  out  so  as  not  to  wet  the  child's 
night-dress,  covered  with  oil-silk  or  gutta-percha  tissue,  and  applied  con- 
stantly to  the  throat  for  twelve  hours,  is  frequently  very  useful.  In  like 
manner,  gentle  friction  of  the  outside  of  the  neck  with  a  slightly  irritating 
or  soothing  embrocation,  like  that  of  Stokes  or  the  ordinary  compound 
soap  liniment  or  the  simple  camphor  liniment,  is  at  times  quite  useful  in 
taking  away  soreness  and  stiffness  of  the  muscles.  Meigs  and  Pepper^ 
claim  to  have  obtained  decidedly  good  results  from  repeated  applications  of 
compound  tincture  of  iodine  to  the  post-maxillary  triangles.  Warm  exter- 
nal applications,  and  particularly  linseed-meal  poultices,  are  recommended 
by  some  authorities.  In  view  of  the  annoyance  they  cause  the  child,  it 
does  not  seem  to  me  wise  to  insist  upon  them  unless  suppuration  appears  to 
be  imminent.  Under  these  circumstances,  I  am  convinced,  they  hasten  this 
process  somewhat.  Sometimes  the  vapor  from  an  ordinary  croup-kettle 
filled  with  boiling  water  or  lime-water  to  which  benzoin,  paregoric,  chamo- 
mile, sage,  hops,  or  carbolic  acid  has  been  added,  is  very  soothing. 

When  pus  is  suspected  we  can  rarely  get  a  sufficiently  good  look  at  the 
tonsils  to  make  it  prudent  to  incise  them.  When,  however,  the  respiration 
is  very  much  interfered  with  by  their  enlargement,  and  attacks  of  choking 
or  asphyxia  occur  which  threaten  a  sudden  fatal  termination,  we  must 
scarify  them  more  or  less  deeply,  and  encourage  the  bleeding  by  gargling 
with  warm  water.  I  have  found  it  satisfactory,  when  called  upon  by  the 
urgency  of  the  symptoms  to  scarify  tonsils,  not  to  go  deeply  with  the  knife, 
but,  after  making  a  superficial  incision,  to  probe  the  wounds  in  different 
directions,  so  as  to  give  exit  to  any  deep-seated  pus.  Even  if  the  pus  does 
not  appear  at  the  surface  immediately,  it  will  often  burrow  its  way  out  in 

'  Manuel  d'Anatoraie  chirurgicale,  Paris,  1862,  t.  i.  p.  453. 
2  Op.  cit.,  p.  365. 
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the  course  of  a  few  hours.  This  suppuration  often  discharges  itself  spon- 
taneously,— an  event  which  is  sometimes  hastened  by  an  emetic.  If  the 
tonsil  be  opened  with  the  long  pharyngeal  bistoury,  care  should  be  takeu  to 
direct  the  point  and  cutting  edge  of  the  instrument  upward  and  inward 
towards  the  median  line,  so  as  to  avoid  the  possibility  of  wounding  an 
ai-tery  of  any  size. 

As  soon  as  the  contents  are  evacuated,  the  patient  is  greatly  relieved. 
However,  convalescence  may  be  delayed  for  a  week  or  more,  on  account  of 
the  weak  condition  of  the  patient.  Corroborants  and  tonics  of  different 
kinds  are  frequently  required  in  order  to  strengthen  and  improve  the 
constitutional  condition. 

The  treatment  of  cases  in  which  the  diagnosis  is  doubtful  as  to  diph- 
theria should  be  that  of  the  graver  disease.  Internally,  the  bichloride  of 
mercury  may  then  be  given  with  decided  advantage,  in  doses  varying  from 
the  forty-eighth  to  the  sixteenth  of  a  grain  every  two  hours.  Of  course, 
if  marked  stomachal  intolerance  be  shown  later  to  be  due  to  the  use  of 
this  drug,  we  shall  be  obliged  to  interrupt  its  exhibition  until  this  symptom 
is  allayed.  The  habit  of  general  bloodletting,  which  was  formerly  so  much 
in  vogue,  has  now  fallen  into  just  disrepute,  thanks  to  the  researches  of 
Louis.'  Mackenzie  is  of  the  opinion  that  the  effect  of  one  or  two  leeches 
at  the  angle  of  the  jaw  is  "  the  opposite  of  that  desired."  It  should  be 
remembered,  also,  that  leech-bites  upon  the  sides  of  the  neck  leave  in- 
delible marks. 

As  a  prophylactic  measure  of  great  importance  in  the  treatment  of  ton- 
sillitis iu  children,  I  would  insist  upon  the  wisdom  of  separating  the  patient 
from  other  children  in  the  same  house.  This  caution  is  particularly  to  be 
observed  in  the  lacunar  form,  which  I  have  often  known  to  extend  and  affect 
successively  nearly  all  the  children  of  a  family.  Even  in  the  case  of  what 
appears  to  be  simple  tonsillitis,  the  same  precaution  should  be  exercised 
until  the  precise  nature  of  the  disease  is  clearly  distinguished.  In  doubtful 
cases,  in  time  of  epidemic  diphtheria,  no  one  can  doubt  the  wisdom  even 
of  seemingly  excessive  care.  Inasmuch  as  attacks  of  acute  tonsillitis  are 
frequently  ushered  in  by  constipation,  it  becomes  the  mother's  duty  to  pay 
strict  attention  to  regularity  in  the  movements  of  the  bowels. 

By  those  who  see  a  close  relationship  between  an  attack  of  tonsillitis 
and  an  outbreak  of  acute  articular  rheumatism,  great  care  during  conva- 
lescence will  be  insisted  upon  tliat  the  child  be  not  exposed  to  a  sudden 
chilling  of  the  surface  of  the  body. 

CHEONIC   ENLARGEMENT   OF  THE   TONSILS. 
Definition. — Increase  of  size  of  these  glands,  due  to  chronic  inflamma- 
tion, or  to  hypertrophy  of  the  normal  elements  of  their  structure,  usually 
accompanying  evidently  impaired  function. 

'  Lancette  Fran9aise,  1833,  quoted  by  Morel!  Mackenzie. 
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Ssmonymes. — Chronic  tonsillitis,  Hypertrophy  of  the  tonsils ;  Latin, 
Tonsillse  intumescentes ;  French,  Hypertrophic  des  araygdales ;  German, 
Hypertrophie  der  tonsillen  ;  Italian,  Tonsille  ipertrofiche. 

Etiology. — Very  young  children  are  more  subject  to  this  disease  than  to 
acute  inflammation.  Still,  it  is  relatively  more  rare  to  find  the  tonsils  en- 
larged as  a  congenital  disease,  or  during  the  first  two  or  three  years  of  life, 
than  it  is  a  few  years  later.  When  the  tonsils  are  found  to  be  notably  en- 
larged in  infancy,  thei-e  does  not  appear  to  be  any  direct  relationship  between 
this  condition  and  anterior  attacks  of  acute  tonsillitis.  Hereditary  influence 
is  here  frequently  evident,  and  it  is  not  uncommon  to  find  on  inquiry  that 
other  members  of  the  same  family  have  been  affected  in  a  similar  manner. 
Sometimes  the  parents  state  that  they  have  heard  it  said  that  they  were  thus 
affected  when  mere  infants,  and  sometimes  the  other  children,  although 
older,  are  sufferers  from  the  same  disease  which  they  have  had  from  infancy. 
There  are  in  many  such  instances  evidences  of  struma  or  rickets  ;  and  in  re- 
gard to  the  rarity  of  mild  forms  of  this  latter  disease  in  this  countiy  I  am 
compelled  to  differ  with  Bosworth.^  I  have,  however,  seen  apparently  healthy 
children,  who  were  free  from  other  disturbances,  victims  of  this  distressing 
complaint.  This  view  is  corroborated  by  the  experience  of  Meigs  and 
Pepper.^  At  a  later  period  of  childhood,  particularly  about  eight  or  ten 
years  of  age,  chronic  enlargement  of  the  tonsils  is  found  to  be  consequent 
on  repeated  previous  attacks  of  acute  tonsillitis,  either  simple  in  character 
or  one  of  the  symptoms  of  scarlatina  or  diphtheria.  Once  chronic  enlarge- 
ment of  the  tonsils  is  established,  it  requires  only  a  very  trivial,  accidental 
circumstance  to  determine  a  new  acute  inflammation  of  these  glands  and  of 
the  pharynx.  These  inflammatory  recurrences  are  frequently  slight  and  of 
short  duration,  although  giving  the  child  much  discomfort  whilst  they  last. 
Once  or  twice  in  the  course  of  the  year,  however,  the  inflammation  is  of  a 
more  aggravated  type,  and  the  child  may  suffer  from  the  relatively  sevei-e 
symptoms  of  quinsy  sore  throat. 

In  some  children  West  appears  to  see  in  the  irritation  of  the  latter  period 
of  first  dentition  a  source  of  irritation  which  increases  tonsillar  growth. 
Ordinarily  this  explanation  has  been  deemed  sufficient  only  when  other 
causes  were  absent  and  the  child  was  apparently  in  the  enjoyment  of  robust 
health.  It  is  probable  that  digestive  disturbances  frequently  repeated  are 
in  some  children  the  source  of  permanent  enlargement  of  the  tonsils.  Many 
times  I  have  been  sure  that  this  was  the  only  assignable  cause  present,  and 
that  unless  it  were  admitted  the  cause  of  the  affection  must  remain  very 
obscure.  I  have  no  doubt,  also,  that  the  bad  hygienic  surroundings,  the 
poor  and  insufficient  food,  the  lack  of  sunlight  and  fresh  air,  the  damp,  foul 
dwellings  and  sewer-gas  poison, — in  fact,  that  a"  the  agencies  which  affect 
particularly  the  children  of  the  poorer  classes  are  sufficient  causes  to  explain 
the  greater  frequency  of  tonsillar  enlargement  among  their  children  than 

'  Op.  cit.,  p.  127.  '  Op.  cit,  p.  366. 
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amoug  those  who  have  healthier  dwellings  aud  more  sanitary  habits.  The 
conditions  to  which  I  have  just  referred  will  often  produce  scrofula;  and 
the  frequent  association  of  hypertrophy  of  the  tonsils  with  this  dyscrasia  is 
readily  explained  when  we  consider  the  structure  and  functions  of  these 
glands.  It  is  not  infrequent,  however,  to  discover  enlarged  tonsils  acci- 
dentally aud  when  neither  previous  disease  nor  objeotionalDle  environment 
will  explain  their  existence.  It  is  fair  to  assume  with  infants,  when  tliere 
exist  simultaneously  purulent  ophthalmia,  eczema,  impetigo  of  the  face 
and  scalp,  or  nasal  discharges,  that  these  local  diseases  may  have  acted  as 
efficient  causes  for  the  chronic  enlargement  of  the  tonsils.'  I  should  be 
disposed  ordinarily  to  believe  that  they  were  all  local  manifestations  of  the 
dyscrasia, — scrofulous  or  syphilitic, — though  we  could  not  say  definitely  tiiat 
the  size  of  the  tonsils  was  much  influenced  by  the  presence  of  the  other 
diseases  as  a  matter  of  direct  effect  and  cause. 

Occasionally  the  child  reaches  puberty  before  tonsillar  enlargement 
manifests  itself,  and  it  is  then  explained  by  some  sympathetic  connection 
between  them  and  the  sexual  organs.^  As  regards  sex,  it  is  curious  to 
observe  the  greater  frequency  of  tonsillar  enlargement  in  boys  than  in  girls. 
Syphilis,  hereditary  or  acquired,  may  cause  enlargement  of  the  tonsils,  and 
this  is  also  occasionally  true,  according  to  Gueneau  de  Mussy,  of  fol- 
licular disease  of  the  pharynx.  Children  generally  grow  out  of  this  con- 
dition of  enlarged  tonsils  by  absorption,  or  shrinking  of  the  connective 
tissue,  and  at  puberty  it  usually  ceases  to  be  a  disease  of  much  importance, 
although  occasionally,  as  I  have  remarked  before,  the  contrary  is  true. 
Even  if  the  tonsils  do  not  diminish  in  size  at  puberty,  provided  they 
remain  stationary,  they  cease  to  cause  annoyance  to  the  individual,  by  reason 
of  the  increased  dimensions  of  the  throat  and  fauces  as  compared  with  their 
size  during  childhood.  According  to  Bosworth,  true  hypeitrophy  of  the 
tonsils  probably  never  disappears  except  by  excision,  and  has  a  far  greater 
tendency  to  increase  than  to  remain  in  statu  quo. 

Anatomical  Appearances  and  Pathology. — The  glands  are  enlarged 
and  indurated.  Both  glands  usually  share  this  enlargement,  but  not  always 
to  an  equal  degree,  as  one  gland  is  frequently  larger  than  its  fellow.  They 
can  be  felt  behind  the  angle  of  the  jaw,  and  project  into  the  throat  on  each 
side,  between  the  pillars  of  the  fauces.  They  have  the  appearance  of  round 
light-red  tumors,  of  various  size.  Sometimes  they  are  smooth  and  glisten- 
ing on  the  surface,  sometimes  irregular  aud  rough,  from  the  openings  of 
underlying  distended  lacunae  or  ruptured  follicles.  They  may  be  studded 
with  a  yellow,  curdy  secretion  which  exudes  from  the  orifices  of  the  ciypts. 
They  give  more  or  less  of  a  sensation  of  firmness  and  elasticity  when  pressed 
upon  with  the  finger,  which  depends  doubtless  upon  the  degree  of  organiza- 
tion which  the  new  fibro-connective  tissue  has  reached  (Sajous).    They  may 


1  Mackenzie,  loc.  cit.,  p.  60. 

'  Medical  Times  and  Gazette,  Sept.,  1859. 
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be  the  size  of  a  chestnut,  of  a  bantam's  egg,  or  even  larger,  and  sometimes 
almost  touch  in  the  middle  of  the  throat.  According  to  Dr.  G.  V.  Poore, 
the  friction  of  the  two  bodies  against  each  other  may  be  a  cause  of  super- 
ficial ulceration.  In  all  cases  in  which  the  tonsils  are  notably  enlarged,  the 
adjacent  mucous  membrane  is  habitually  congested  and  relaxed.  Now  and 
theD  we  meet  with  cases  in  which  one  tonsil  is  enlarged  and  the  other  is  of 
normal  size.  The  tonsil  may  grow  downward  or  upward,  as  well  as  inward. 
Adhesions  between  the  tonsils  and  pillars  of  the  fauces  are  not  infrequent.^ 

The  inter-follicular  and  deep  fibro-cellular  stroma  is  increased.  Usually 
it  is  hardened,  and  resists  section  with  the  knife,  giving  out  a  creaking  noise ; 
occasionally  it  is  soft  and  friable. 

The  walls  of  the  crypts  are  thickened,  and  their  cavities  are  dilated  and 
filled  with  viscid  mucus,  or  concretions  of  different  degrees  of  consistence, 
usually  caseous  in  children.  The  closed  follicles  are  doubled  in  size,  and 
generally  increased  in  number.  The  entire  mass  of  each  tonsil  weighs  more 
than  in  the  normal  state  ;  occasionally  the  growth  has  increased  the  weight 
by  half  an  ounce  or  more  (Chassaignac).  Under  the  microscope  the  contents 
of  the  closed  follicles  are  less  trans- 
parent than  in  a  normal  state.  Their  Fig 
epithelial  cells  are  granular  and  in- 
creased in  number.  The  morbid 
condition  is  a  true  hyperplasia,  in 
which  all  the  constituents  of  the 
gland  are  multiplied,  thus  causing 
the  increase  in  size.  The  paj)ill£e 
beneath  the  epithelial  covering  of 
the  gland  are  often  more  numerous 
and  less  elevated  than  in  the  normal 
state  (Mackenzie).  The  color  of  the 
cut  tonsil  is  variable, — sometimes  of 
a  livid  or  dusky  red,  again  of  a 
sort  of  pale  rose,  brick-red,  or  yel- 
lowish hue.  The  capsule  of  the 
tonsil  is  thickened,  indurated,  or 
softened  (E.  Vidal),  and  the  lym- 
phatic ganglia  of  the  neck  (E.  Owen) 
and  under  jaw  are  secondarily  en- 
larged. The  vessels  of  the  connec- 
tive tissue  are  enlarged  ;  the  acinous,  mucous  glands  have  disappeared. 

According  to  Bosworth,  there  are  two  distinct  varieties  of  enlarged 
tonsils:  1,  the  hypertrophic  form,  in  which  the  glandular  tissue  is  mainly 
aflTected  and  the  tonsil  is  rough  and  irregular ;  and,  2,  the  hyperplastic  form, 

'  It  is  important  to  bear  this  fact  in  mind  whenever  we  contemplate  excision  of  these 
glands.  Prior  to  the  operation  the  adhesions  should  be  separated.  We  thus  avoid  wound- 
ing the  pillars,  which  if  cut  will  often  bleed  profusely. 


Section  of  the  Enlarged  Tonsil.— yl,  hilus; 
C,  epithelial  covering;  D,  lymphatic  follicles;  E, 
stroma ;  F,  increased  connective  tissue  of  stroma ; 
G,  enlarged  vessels;  H,  slight  interruption  of  the 
epithelial  covering. 
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in  which  there  is  increase  solely  of  the  fibro-cellular  stroma  and  the  tonsil 
is  smooth  and  rounded.  The  first  form  is  due  to  repeated  attacks  of  catar- 
rhal inflammation  ;  the  second  belongs  to  the  diathetic  condition  of  struma 
and  is  especially  frequent  in  children.  The  second  form  tends  to  disap- 
pear at  puberty,  whereas  the  course  of  the  first  form  is  that  of  a  continuous 
growth.  Bosworth  admits  that  these  two  forms  are  frequently  combined 
in  the  same  individual,  but  he  also  claims  that  it  is  important  to  recoivnize 
their  independence  of  each  other  in  many  instances.  Bosworth's  clinical 
observations  confirm  the  pathological  researches  of  Dr.  M.  D.  Mann. 

Symptoms. — It  is  quite  probable  that  many  symptoms  usually  attrib- 
uted to  the  presence  of  enlarged  tonsils  in  children  are  independent  of  them. 
It  is  also  true  that  when  the  tonsils  are  but  slightly  enlarged  the  symp- 
toms of  this  condition  are  inconsiderable.  Indeed,  they  are  frequently 
limited  to  two, — i.e.,  an  increase  of  mucous  secretion  in  the  back  of  the 
mouth  and  a  liability  to  take  fresh  colds.  In  infants  enlarged  tonsils  have 
been  known  to  make  it  almost  impossible  for  them  to  retain  hold  of  the 
nipple  in  nursing,  and  hence  their  proper  nutrition  was  interfered  with. 

Still,  there  are  uucjuestionably  a  few  characteristic  features  which  indi- 
cate their  existence.'  Among  these  we  should  first  refer  to  the  habit  of  loud 
snoring  during  sleep,  which  is  a  source  of  discomfort  to  themselves  and 
of  anxiety  to  their  parents.  Especially  is  this  anxiety  marked  when,  as 
is  often  the  case,  the  child  is  very  restless  at  night,  and  appears  to  be  the 
victim  of  dreams  which  make  it  cry  out,  or  talk  in  a  very  incoherent  man- 
ner. This  condition  differs  in  no  way  from  what  is  ordinarily  termed  night- 
mare, a  phenomenon  first  described  by  Dr.  Howard  in  1873  in  connection 
with  tonsillar  hypertrophy.  The  nightmai'e  is  a  result  of  the  obstruction 
of  the  faucial  opening,  which  occasions  imperfect  respiration,  hence  the 
blood  which  supplies  the  brain  is  not  sufficiently  aerified,  and  the  latter  does 
not  act  normally.  During  waking  hours,  owing  to  increased  muscular 
activity,  this  cerebral  disturbance  is  not  felt.  A  condition  similar  to  the 
one  referred  to  is  met  with  in  various  diseases  of  the  lungs,  heart,  and 
larynx,  but  in  none  of  them  do  the  attacks  occur  frequently  in  the  same 
night,  as  they  do  in  enlargement  of  the  tonsils.  Such  children  have  a  very 
thick  tone  of  voice,  M'hich  has  also  a  nasal  twang  -  that  is  very  character- 
istic. The  characteristic  voice  is  due,  no  doubt,  to  several  factors,  among 
which  the  blocking  up  of  the  palato-pharyugeal  opening  and  the  interference 
with  the  movements  of  the  tongue  and  soft  palate  are  the  principal.  The 
snoring  is  explained  by  the  narrowing  of  the  fauces,  which  necessitates 
mouth-breathing  in  part,  and  thus  occasions  vibrations  of  the  soft  palate, 
particularly  during  inspiration.     They  are  apt  to  be  troubled  with  snuiiies, 

1  According  to  Dr.  F.  H.  Hooper,  of  Boston,  many  symptoms  formerly  attributed  to 
tonsillar  hypertrophy  may  now  be  properly  assigned  to  those  indicative  of  adenoid  bypff- 
trophy  in  the  naso-pharynx.  (See  Boston  Med.  and  Surg.  Jour.,  March  15,  1888.)  1  *'" 
write  fully  on  this  subject  under  the  head  of  diagnosis. 

'Bosworth  says  there  is  "  absence  of  any  nasal  twang." 
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and  at  times  have  a  dry,  hacking  cough,  which  is  very  annoying,  and  is 
due  to  the  habit  of  mouth-breathing,  which  renders  the  throat  parched  and 
irritable. 

Deglutition  is  interfered  with,  owing  to  the  diminished  size  of  the 
faucial  opening  and  to  the  fact  that  the  action  of  the  muscles  which  propel 
the  food  towards  the  gullet  is  rendered  difficult.  It  is  particularly  uncom- 
fortable on  the  recurrence  of  acute  inflammation.  Little  children  find  it 
necessar}'  to  swallow  only  the  most  minutely  divided  portions  of  food. 
There  is  often  a  desire  to  take  fluid  very  frequently  during  the  meal,  in 
order  to  facilitate  the  passage  of  the  solid  particles. 

The  senses  of  smell  and  taste  are  frequently  impaired.  Pain  is  a  very 
rare  symptom  of  tonsillar  enlargement,  even  in  adults,  and  I  have  thus  far 
never  met  with  a  notable  example  of  it  in  a  child.  Occasionally  glandular 
enlargement  in  the  neck  may  accompany  chronic  hypertroj)hy  of  the  ton- 
sils :  in  these  cases  it  is  more  pronounced  on  one  side  than  on  the  other. 
In  advanced  cases  the  breathing  is  constantly  interfered  with,  and  some- 
times becomes  labored  upon  very  slight  exertion.  The  interference  with 
respiration,  whilst  it  is  mainly  dependent  upon  the  enlarged  tonsils,  is  also 
increased  by  the  swollen  and  relaxed  condition  of  the  adjacent  mucous 
membrane. 

The  condition  of  the  tonsils  and  of  the  surrounding  soft  tissues  renders 
them  peculiarly  liable  to  the  recurrence  of  catarrhal  inflammation.  When- 
ever one  of  these  attacks  occurs,  it  occasions  increase  of  size  of  the  tonsils, 
and  also  greater  mufiling  of  the  voice  and  more  intense  dyspnoea.  Often 
there  is  duluess  of  hearing,  owing  to  thickening  of  the  membrane  lining 
the  Eustachian  tubes.  Tinnitus  auriura  also  occurs  not  infrequently,  and 
occasions  much  distress.  Formerly  these  aural  symptoms  were  attributed 
to  the  pressure  made  by  the  enlarged  glands  upon  the  Eustachian  orifices. 
This  view,  in  my  judgment,  is  not  ordinarily  correct,  since  the  catarrhal 
thickening  of  the  Eustachian  orifice  is  frequently  only  the  extension  of  an 
inflammatory  condition  of  the  naso-pharynx.  In  some  rare  cases  it  would 
seem  as  if  impairment  of  bearing  were  due  to  pressure  on  the  opening  of 
the  Eustachian  tube  by  the  enlarged  tonsil.  This  statement  is  confirmed 
occasionally  by  the  result  of  tonsillar  excision,  which  carries  with  it  evident 
improvement  of  the  hearing  and  relief  from  tinnitus.^  Even  though  these 
advantages  may  not  proceed  directly  from  ablation  of  the  tonsils,  we  shall 
at  all  events  have  a  clearer  field  for  treatment  of  the  part  actually  diseased. 
In  examining  the  external  auditory  canal  in  these  cases,  we  often  find  im- 
pacted cerumen. 

Changes  in  the  uose,  the  upper  jaw,  and  the  thorax  are  among  the  seri- 
ous anatomical  deformities  caused  by  enlarged  tonsils.  The  nose  is  pushed 
up  by  the  palate,  and  thus  the  nasal  passages  become  much  obstructed  and 

'  Edmund  Owen  says  "  the  hearing  may  not  be  improved  immediately  after  the  re- 
moval of  the  tonsillar  mass."     (See  Surgical  Diseases  of  Children,  p.  192.) 
Vol.  II.— 30 
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the  organ  itself  has  a  pinched  appearance.  According  to  Semen,'  the 
nostrils  fail  to  be  developed  on  account  of  want  of  use.  In  these  cases  the 
palate  is  relatively  high  and  arched,  the  upper  jaw  does  not  acquire  its 
ordinary  dimensions,  and  thus  the  teeth  are  crowded  and  frequently  overlap 
one  another.^ 

As  regards  the  slight  development  of  the  upper  jaw  and  the  pigeon- 
breast  deformity  of  the  chest,  these  are  explained  by  a  previous  rickety 
cachexia  i-ather  than  by  any  influence  of  the  enlarged  tonsils.  It  is,  ofi 
course,  true  that  when  these  organs  are  increased  in  size  and  obstruct  tie 
isthmus  of  the  fauces  they  interfere  considerably  with  a  thorough  expan- 
sion of  the  lungs.  Still,  it  is  difficult  to  believe  that  here  is  a  sufficient 
explanation  of  pigeon-breasted  children,  and  it  appears  more  rational  to 
admit  the  existence  of  rickets,  which  is  at  once  the  cause  of  the  deformity 
of  the  jaw,  of  that  of  the  chest,^  and  of  enlarged  tonsils.  The  deformity  of 
the  chest  in  these  children  was  described  first  by  Dupuytren  in  1827,*  and 
later  by  Shaw  in  1841,  who  offered  an  ingenious  theory  to  explain  it.  In 
his  opinion,  it  was  mainly  due  to  the  fact  that  the  lungs  were  supplied  in- 
sufficiently with  air  on  account  of  the  small  faucial  opening.  The  ribs 
were  raised  in  each  inspiratory  effort,  but  not  so  much  as  was  necessary,  and 
consequently  there  was  a  tendency  to  a  vacuum  between  the  lungs  and  the 
chest-walls  which  finally  resulted  in  a  sinking  in  of  the  latter  on  either 
side. 

The  pressure  of  enlarged  faucial  tonsils  has  also  been  used  to  explain 
the  existence  of  dilated  anterior  nares.  According  to  Meigs  and  Pepper,' 
the  sudden  attacks  of  dyspnoea  which  affiict  these  children  are  evidence 
rather  of  some  rachitic  disease  of  the  bones  of  the  skull  (craniotabes)  than 
of  enlarged  tonsils.  These  suffocative  attacks  in  children  closely  resemble 
those  of  laryngismus  stridulus,  and  may  occur  without  the  coexistence 
of  enlarged  tonsils.  The  same  is  true  of  rickets  itself,  for  enlarged  tonsils 
are  not  an  invariable  symptom  of  this  disease.  Sometimes  the  attacks  of 
dyspnoea  are  so  intense  that  sudden  fatal  termination  is  feared.  They  may 
occur  at  meals,  or  at  night  during  sleep.  Such  a  case  is  reported  by 
Wesley  Mills  in  a  child  three  years  of  age.* 

The  general  appearance  of  children  with  enlarged  tonsils  is  somewhat 
characteristic.  They  are  usually  pale,  under-sized,  and  feeble  in  aspect. 
This  condition  is  particularly  noticeable  when  it  is  compared  with  that  of 
other  children  in  the  same  family  who  are  exempt  from  this  disease  and 


1  St.  Thomas's  Hospital  Eeports  for  1883. 

'  Most  if  not  all  of  these  symptoms  are  now  explained,  according  to  Dr.  Hooper,  by 
the  presence  of  adenoid  vegetations  in  the  naso-pharynx. 

3  Vidal  claims  to  have  seen  the  chest-deformity  in  children  entirely  exempt  froni 
rickets  (loc.  cit.,  p.  23). 

*  Repertoire  d 'Anatomic  et  de  Physiologic 
'  Loc.  cit.,  p.  367. 

•  Archives  of  Laryngology  vol.  iii.  p.  62. 
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who  are  often  rosy  and  vigorous.  The  explanation  of  the  meagre  look  of 
these  children  which  is  generally  received  is,  that  the  enlarged  tonsils  inter- 
fere notably  with  the  respiration  and  hence  prevent  in  great  degree  the 
proper  combustion  of  the  waste  products  of  the  economy.  In  other  words, 
the  supply  of  oxygen  is  diminished,  and,  this  element  being  one  of  the  great 
excitants  or  stimulants  of  healthy  nutrition,  this  latter  fails  proportionately 
to  the  lessened  amount  of  the  former  taken  up  by  the  economy.  This  ex- 
planation is  not  altogether  the  correct  one.  What  is  more  probable  is  that 
these  children  are  peculiarly  susceptible  to  chills  (Eustace  Smith),  and  that, 
owing  to  this  fact,  their  stomachs  are  frequently  the  seat  of  a  gastric  catarrh 
which  seriously  interferes  with  the  nutritive  changes  which  are  so  essential 
to  health.  Certain  it  is  that  such  children  have  a  languishing  air,  with 
dark  circles  under  the  eyes.  Their  breath  is  foul ;  their  movements  are 
hard,  light-colored,  and  extremely  offensive.  They  are  apt  to  suffer  from 
considerable  flatulence,  with  distention  of  the  bowels.  Infrequently  there  is 
a  slight  oozing  of  blood  from  the  surface  of  the  tonsils  at  night,  which  is 
afterwards  found  on  the  pillow.  The  posterior  nares  are  much  obstructed 
at  times,  so  that  nasal  respiration  on  this  account  alone  is  extremely  diffi- 
cult. According  to  Lennox  Browne  (p.  236),  the  impeded  nasal  respiration 
causes  the  patient  to  snore  loudly  during  sleep,  and  to  breathe  audibly  when 
awake,  with  the  mouth  wide  open.  Difficulty  of  breathing,  owing  to  the 
obstruction  of  the  larynx,  may  occur  in  extreme  cases,  and  thus  produce 
collapse  in  the  lower  portions  of  the  lungs.  Under  these  circumstances  the 
chest-walls  undergo  a  characteristic  defoi-mity, — i.e.,  the  lower  portion  of 
the  sternum  recedes  in  a  sort  of  cup-shaped  cavity,  while  at  the  same  time 
the  upper  portion  of  the  sternum  becomes  very  prominent.  This  change 
of  the  chest-walls  should  not  be  confounded  with  that  due  to  rickets,  where 
the  chest  falls  in  by  reason  of  the  softening  of  the  ribs  and  the  whole 
sternum  becomes  very  prominent.  In  this  change  of  configuration  of  the 
chest  due  to  the  enlarged  tonsils,  the  lower  portion  of  the  sternum  falls  in 
on  account  of  the  yielding  of  the  cartilages. 

The  fetor  of  the  breath  in  cases  of  enlarged  tonsils  is  often  due  to  the 
offensive,  decomposing  cheesy  masses  which  fill  the  crypts.  Furthermore, 
a  great  deal  of  this  decomposed  material  finally  appears  at  the  mouths  of 
the  follicles,  especially  when  there  have  been  successive  acute  exacerbations. 
In  the  acts  of  deglutition  it  is  carried  into  the  stomach  with  the  food.  In 
the  passage  of  the  inspired  air  over  these  fetid  masses  it  becomes  impreg- 
nated with  unhealthy  emanations.  Inasmuch  as  these  conditions  last  during 
long  periods  of  time,  it  is  easy  to  understand  how  the  health  will  gradually 
fail,  though  vigorous  in  the  beginning,  and  anaemia  become  established. 
According  to  Bosworth  (p.  134),  in  these  cases  of  enlarged  tonsils  the  heart 
becomes  affected  with  hypertrophous  dilatation,  as  a  result  of  impaired 
health  and  impoverished  blood. 

The  cough  which  attends  these  conditions  is  often  paroxysmal  and  dis- 
tressing.    Taken  with  the  morbid  appearance  of  the  patient,  it  inspires  one 
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with  anxiety  as  to  the  possible  development  of  phthisis.  This  opinion  is 
still  further  confirmed  by  an  imperfect  examination  of  the  chest,  since  we 
may  hear  in  the  supra-spinous  fossa  (E.  Smith)  a  somewhat  hollow  breathing 
sound,  which,  however,  is  in  all  probability  transmitted  from  the  pharynx. 
The  idea  of  its  being  due  to  a  consolidation  of  the  lungs  is  immediately 
abandoned  as  soon  as  it  is  observed  that  this  sound  is  not  heard  in  inspi- 
ration, and  that  it  disappears  entirely  when  the  mouth  is  open.  There 
is,  furthermore,  no  dulness  on  percussion  over  this  same  area.  Lennox 
Browne  *  relates  several  instances  in  which  a  severe  reflex  spasmodic  cough 
in  children  was  due  to  enlarged  tonsils.  After  numerous  remedies  had  been 
vainly  employed,  the  tonsils  were  removed,  and  then  the  cough  disappeared. 

Diagnosis. — This  is  usually  determined  by  simple  inspection  of  the 
pharynx.  The  tonsils  may  be  seen  to  be  augmented  in  size,  and  offer  fre- 
quently a  ragged  or  diseased  appearance.  Fi-equently  they  are  enlarged, 
congested,  and  have  a  more  or  less  regular  globular  appearance.  The  sur- 
face is  then  often  smooth,  if  the  degree  of  intercurrent  catarrh  be  slight,  and 
the  orifices  of  the  crypts  are  closed.  If  there  be  some  acute  accompanying 
inflammation,  the  lacunar  opening  may  be  plugged  with  epithelial  products 
similar  in  nature  to  those  found  in  follicular  tonsillitis.  In  some  children 
when  the  tongue  is  depressed  there  is  more  or  less  rotation  of  the  tonsils, 
carrying  their  inner  surface  forward  and  making  them  appear  larger  than 
they  reall}^  are.  This  appearance  is  heightened  by  the  eifort  of  retching, 
which  is  produced  in  a  sensitive  child  even  though  the  examination  be  con- 
ducted with  great  care.  If  the  child  be  old  enough  to  comprehend  and 
carry  out  advice  given,  by  urging  it  to  inspire  air  forcibly  we  may  be  able 
to  form  a  more  correct  appreciation  of  the  exact  amount  of  tonsillar  enlarge- 
ment present. 

There  are  numerous  cases  in  which  the  tonsils  are  in  part  concealed  by 
the  pillars  of  the  fauces,  and  thus,  although  they  may  be  considei'ably  en- 
larged, mere  inspection  will  not  permit  us  to  determine  this  important  fact. 
We  are  then  obliged,  as  Mackenzie  advises,  to  recur  to  our  tactile  sensations 
in  order  to  obtain  accurate  knowledge  of  the  dimensions  of  these  glands. 
To  carry  out  this  method  of  investigation,  the  index  finger  of  the  right  hand 
should  be  inti'oduced  into  the  mouth  and  pressed  directly  against  the  tonsil, 
whilst  that  of  the  left  hand  makes  external  pressure  behind  the  angle  of  the 
jaw.  With  the  fingers  of  both  hands  in  the  relative  positions  described, 
we  can  readily  form  a  correct  opinion  as  to  the  absolute  size  of  the  tonsils. 
In  all  such  cases,  even  before  the  foregoing  examination  has  been  made,  a 
physician  who  is  in  the  habit  of  examining  throats,  and  who  is  therefore  a 
good  judge  of  normal  appearances,  will  be  willing  to  affirm  that  the  tonsils 
are  enlarged,  simply  from  the  knowledge  which  is  afforded  by  direct  ocular 
examination  of  the  throat. 

It  is  not  very  infrequent  in  children  to  have  a  tonsillar  enlargement 

'  Loc.  cit.,  p.  236. 
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confounded  with  a  retro-pharyngeal  abscess.  This  disease  may  be  differen- 
tiated by  the  fact  that  the  swelling  is  situated  on  the  median  line,  pushes 
forward  the  soft  palate,  and  to  digital  examination  is  elastic  and  fluctuating. 
Occasionally  the  swelling  of  retro-pharyngeal  abscess  is  diffuse,  and  shows 
no  disposition  to  pointing.  In  these  cases  the  differential  diagnosis  may  be 
difficult,  although  the  greater  interference  with  deglutition,  the  choking 
attacks  which  occur,  more  marked  dyspnoea,  the  return  of  fluids  through 
the  nose  when  attempts  to  swallo\V  are  made,  and  a  more  diffused  swelling 
of  the  deep  parts  under  the  angle  of  the  jaw,  are  signs  of  considerable  value 
as  indicating  the  pharyngeal  disease.  Since  the  publication  of  Dr.  Hooper's 
able  article,'  I  have  directed  more  attention  to  the  differentiation  in  children 
of  difficulty  of  breathing  formerly  ascribed  by  me  to  tonsillar  hyj^ertrophy. 
In  cases  in  which  doubt  exists,  the  diagnosis  of  adenoid  vegetations  may  be 
made  either  with  the  mirror,  or,  what  is  usuall}^  far  preferable,  by  means  of 
the  index  finger  of  the  left  hand  passed  into  the  naso-pbarynx,  whilst  the 
right  hand  supports  the  head  of  the  child.  The  presence  of  the  abnormal 
growths  can  be  surely  discovered  by  this  method  of  examination.  As  to 
their  precise  influence  in  causing  dyspnoea  and  the  other  symptoms  described 
as  belonging  to  tonsillar  enlargement,  that  can  only  be  determined  in  any 
case  by  an  operation  by  which  these  growths  shall  be  removed.  If  we  can 
rely  wholly  upon  Dr.  Hooper's  experience,  it  would  appear  as  if  former 
views  held  in  regard  to  the  pernicious  effects  of  tonsillar  hyjiertrophy  were 
frequently  erroneous,  and  that  these  results  were  the  direct  outcome  of 
adenoid  vegetations.  In  a  discussion  of  Dr.  Hooper's  paper,  which  was 
read  by  the  author  before  the  New  York  Academy  of  Medicine,  I  held  the 
opinion,  which  I  have  had  no  reason  to  change  since,  that  adenoid  vegeta- 
tions are  relatively  uncommon  in  New  York  City,  and  are  not  in  this  place 
responsible,  as  a  rale,  for  the  symptoms  described  by  Dr.  Hooper  as  occur- 
ring very  frequently  in  Boston  and  elsewhere  and  as  being  occasioned  by 
these  growths. 

Prognosis. — So  far  as  life  is  concerned,  the  j^rognosis  is  not  serious. 
Indeed,  at  times  in  children  enlargement  of  the  tonsils,  apart  from  the  fact 
that  it  renders  them  more  liable  to  contract  colds,  cannot  be  regarded  as  a 
grave  affection.^  When,  however,  we  estimate  the  increased  gravity  which 
attaches  itself  to  all  acute  diseases  of  the  respiratory  organs  in  children 
who  are  affected  with  tonsillar  enlargement,  we  must  make  a  graver  prog- 
nosis. In  many  instances,  as  we  have  shown,  the  increased  size  of  the 
glands  is  the  evident  cause  of  numerous  diseases  which  manifest  no  ten- 
dency to  disappear  unless  the  tonsils  be  removed.  Besides,  in  those  cases 
in  which  operative  measures,  for  one  reason  or  another,  cannot  be  employed, 
the  tonsils  remain  without  decrease  of  size  during  many  years,  and  are  but 
little  influenced  by  ordinary  therapeutic  measures  internally  or  locally.     It 

'  Loe.  cit. 

'  In  early  life,  Mackenzie  regards  the  disease  as  one  which  almost  always  requires 
immediate  attention. 
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is  true  that  if  left  aloue  these  glands  will  usually  decrease  in  size  towards 
the  age  of  puberty.  Previous  to  that  period,  however,  they  occasion  so 
much  annoyance  and  interfere  so  markedly  with  processes  of  nutrition  that 
suitable  means  should  be  adopted  for  their  early  reduction  or  complete 
removal.  According  to  Bosworth,  no  treatment  except  complete  removal 
or  complete  destruction  is  of  any  avail  against  the  true  hypertrophic  tonsil. 
This  author  admits,  however,  that  in  the  case  of  a  hyperplastic  growth 
if  we  see  it  at  an  early  stage,  we  may  hope  by  judicious  medication  to  pro- 
mote absorption  of  the  already  effused  material.  Even  in  these  cases  if 
the  enlarged  tonsil  be  the  evident  cause  of  impaired  nutrition  by  reason  of 
interference  with  sufficient  aeration  of  the  blood,  with  the  digestive  func- 
tion, or  with  quiet  sleep,  the  operative  procedure  becomes  imperative. 
Meigs  and  Pepper  speak  of  cases  in  which  treatment  is  successful  in  re- 
ducing the  enlargement.  In  our  experience  these  cases  are  usually  most 
obstinate,  and  often  require  prolonged  local  and  constitutional  treatment  to 
obtain  even  very  slight  favorable  results. 

Treatment. — The  general  or  constitutional  treatment  of  chronic  ton- 
sillar enlargement  is  of  importance  not  so  much  in  reducing  the  size  of 
these  glands  as  in  promoting  healthy  nutrition  in  the  child.  Usually  chil- 
dren thus  affected  suffer  from  symptoms  of  gastric  catarrh.  Their  tongue 
is  ordinarily  coated  with  a  white  or  yellowish  fur,  the  bowels  are  torpid, 
and  the  slightest  exposure  to  cold,  or  any  undue  fatigue  through  study  or 
late  hours,  is  apt  to  cause  an  exacerbation  of  the  stomachal  derangement  and 
likewise  an  attack  of  acute  catarrh  affecting  the  tonsils. 

The  first  counsels  to  such  children  should  be  to  wear  a  broad  flannel 
band  around  their  stomach  during  the  day,  to  bathe  daily  in  cold  water,  to 
wear  thick-soled  shoes,  and  to  be  very  careful  in  their  diet  and  also  in  regard 
to  the  regular  daily  movement  from  the  bowels.  All  sweets  and  excess  of 
farinaceous  food  should  be  avoided.  Broths,  milk,  eggs,  roast  and  broiled 
butcher's  meat,  stale  bread,  should  form  the  principal  articles  of  their  diet 
Whenever  there  is  an  acute  gastric  attack,  no  remedy  is  so  effective  as  an 
emetic  of  ipecac.  AfterM'ards  small  doses  of  tincture  of  ignatia  restore  the 
tone  of  this  organ.  If  the  bowels  are  sluggish,  they  should  be  moved  with 
compound  liquorice  powder,  or  emulsion  of  castor  oil,  or  some  other  equally 
useful  aperient.  As  the  child  improves  and  as  soon  as  his  stomach  appears 
in  sufficiently  good  condition  to  bear  them,  cod-liver  oil  and  iron,  quinme, 
and  other  such  remedies  should  be  given,  so  as  to  tone  up  the  system  and 
increase  its  powers  of  active  nutrition.  At  times  a  small  quantity  of  good 
claret  or  port  wine  at  meals  will  aid  digestion  and  increase  flesh  and  bodily 
vigor. 

Lennox  Browne  attributes  some  importance  to  the  use  internally  of 
sulphide  of  calcium  and  iodoform  in  reducing  the  size  of  the  tonsils. 
Half  a  grain  each,  repeated  several  times  a  day,  is  the  proper  dose  for  a 
child.  This  action  appears  to  me  doubtful.  For  my  part,  I  have  never 
known  any  internal  remedy  have  much  manifest  effect  in  lessening  the  size 
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of  these  organs,  despite  the  fact  that  some  tonic  remedies  unquestionably 
affect  favorably  the  growth  and  nutrition  of  the  child. 

Whenever  there  are  marked  evidences  of  struma  or  of  rickets,  of  course 
our  choice  of  the  proper  internal  remedy  will  be  influenced  by  the  opinion 
we  hold  in  regard  to  the  treatment  of  either  of  these  diseases.  The  iodide 
of  iron  is  a  specially  useful  tonic  in  such  cases,  as  is  also  the  lacto-phos- 
phate  of  lime.  Unfortunately,  this  preparation,  like  Parrish's  chemical 
food,  contains  so  much  sugar  as  occasionally  to  upset  the  stomachs  of  the 
children  who  take  it,  by  its  undergoing  acid  fermentation  owing  to  the 
excess  of  gastric  secretions  which  are  present  in  the  stomach.  Whenever 
the  chronic  enlargement  of  the  tonsils  is  accompanied  by  evidences  of 
lacunar  inflammation,  as  shown  by  the  whitish,  cheesy  deposits  at  the 
mouths  of  the  follicles,  the  underlying  diathetic  condition  should  be  appro- 
priately treated  by  means  of  guaiacum  or  chlorate  of  potash. 

When  the  health  of  the  child  is  good,  and  particularly  if  the  tonsillar 
hypertrophy  be  of  recent  date  and  moderate  in  amount,  and  if  the  gland 
has  a  relatively  soft  consistence,  remedies  such  as  chloride  of  ammonium, 
chloride  of  calcium,  and  iodide  of  potassium  may  be  employed  in  small 
and  repeated  doses  (combined  or  not  with  the  vegetable  alteratives  like 
Phytolacca,  stillingia,  and  sarsaparilla),  and  are  occasionally  useful  in 
reducing  these  glandular  enlargements  (Cohen).  Lambeau,  when  other 
means  had  failed  to  produce  good  results,  has  seen  the  greatest  improve- 
ment result  from  the  use  of  sulphur-water  internally  and  in  local  douches.* 

Of  course,  whenever  it  is  possible,  such  children  will  thrive  better  in 
pure  country  air,  or  near  the  sea,  than  in  the  vitiated  atmosphere  of  a  city 
or  large  town.  Showering  the  neck  daily  with  cold  water  seems  to  render 
the  child  less  susceptible  to  the  recurrence  of  attacks  of  acute  angina. 

Local  Treatment. — Occasionally  the  application  externally,  behind  and 
below  the  angle  of  the  jaw,  of  tincture  of  iodine  or  of  the  compound  iodine 
ointment  has  apparently  been  of  some  service  in  promoting  the  resorption 
of  these  enlarged  glands.  Of  more  obvious  service,  however,  are  the 
applications  of  modifying  agents  directly  to  the  glands  themselves. 
Among  these  we  should  mention  paiticularly  the  daily  application  of 
tincture  of  iodine.^  Equal  parts  of  tincture  of  iodine  and  liquor  potassse 
(E.  Smith) ;  powdered  alum ;  glycerite  of  tannin ;  powdered  alum  and 
tannin,  equal  parts,  applied  with  the  insufflator  (Sajous),  or,  better  still, 
with  a  moistened  pharyngeal  spatula  (M.  Mackenzie),  Fig.  7 ;  nitrate  of 
silver  in  solution  (ten  or  twenty  grains  to  the  fluidounce),  or  the  lunar 


'  Eapport  de  M.  Blache  a  I'Academie  de  Medecine,  Avril,  1861. 

^  The  spasms  of  the  glottis  caused  by  these  applications,  spoken  of  by  Seller  (see  Dis- 
eases of  the  Throat,  2d  ed.,  p.  189),  I  have  never  seen.  Bosworth  properly  directs  attention 
to  the  fact  that  compound  tincture  of  iodine  is  freely  soluble  in  water,  whereas  the  ordinary 
tincture  is  not :  hence  we  shall  obtain  good  results  in  producing  absorption  of  tissue  from 
the  former  diluted  with  water  that  we  cannot  expect  from  the  latter  diluted  with  water 
(loc.  cit.,  p.  135). 
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caustic  iu  stick,  have  all  beau  recommended.^  Personally,  I  have  found  it 
useful  to  paint  the  enlarged  tonsils  two  or  three  times  a  day  with  tincture 

of  chloride  of  iron  aad  gh-ce- 

^'°-  ''■ ^'"'   °"^   °''  *'*^'°  drachms  to 

""^^^S^*""^™"^  '"■  ■"■  '  1 1-"""™  the  fluidounce.  This  applica- 
Phaiyngeai  spatula  (Mackenzie).  tion  is  Continued  during  Several 

weeks.  Again,  where  children 
are  somewhat  older  and  will  permit  it,  the  use  of  nitrate  of  silver  iu  thin 
stick  (Gordon  Holmes),  or  fused  on  the  extremity  of  a  roughened  alumin- 
ium probe  and  inserted  in  the  lacunte  of  the  tonsils,  is  of  unquestionable 
service.  These  applications  are  scarcely  painful,  and  may  be  repeated  every 
three  to  six  days,  depending  upon  the  degree  of  local  reaction.  The  ohjeo 
tion  to  nitrate  of  silver  is  the  continued  unpleasant  taste  it  leaves  behind  in 
the  mouth  during  several  hours.  The  aj^plications  of  iron  are  objection- 
able on  account  of  blackening  the  teeth,  and,  where  there  are  gold  fillings, 
of  doing  positive  injury  to  the  teeth  themselves. 

I  have  no  experience  in  the  intra-parenchymatous  injections  of  solutions 
of  dilute  acetic  acid  (M.  Mackenzie),  carbolic  acid  (Cohen),  or  iodiue  and 
ergotin,  by  means  of  a  hypodermic  syringe,  which  have  been  recommended 
by  some  writers.  It  may  be  that  in  certain  rare  cases  they  will  be  found 
useful.  If  these  injections  be  employed,  the  point  of  the  syringe  should 
be  thoroughly  embedded  in  the  substance  of  the  tonsil,  and  from  three  to 
five  drops  of  fluid  injected.  The  iodine  solution  may  or  may  not  be  further 
diluted  with  water ;  the  ergotin  may  be  of  the  strength  of  one  drachm  to 
the  ounce. 

These  injections  may  be  repeated  about  once  a  week,  or  according  to 
the  effect  produced.  They  are  somewhat  painful  in  certain  subjects,  and 
should  be  introduced  carefully  and  gently.  Frequently  the  pain  of  these 
injections  is  such,  and  their  repetition  is  so  dreaded  by  the  child,  that  we 
are  obliged  to  abandon  them.  Moreover,  Eustace  Smith  ^  declares  that  he 
has  "  never  seen  a  case  where  the  glands  have  been  appreciably  diminished 
by  this  means."  On  the  other  hand,  Seller''  states,  "  Injections  of  solutions 
of  iodine  into  the  substance  of  the  gland  by  means  of  a  hypodermic  syringe 
are  often  followed  by  a  speedy  reduction  of  the  gland,  without  causing  the 
unpleasant  results  that  are  apt  to  follow  the  application  of  the  drug  to 
the  mucous  membrane."  From  this  opinion  I  feel  obliged  to  express  my 
dissent. 

Under  the  above  methods  of  treatment  I  have  occasionally  known  the 
enlarged  glands  to  diminish  in  size ;  but  this  is  not  the  rule,  for  too  often 
the  best  directed,  most  persistent  general  and  local  treatment  will  remain 
unavailing.     Under  these  circumstances,  if  the  symptoms  occasioned  by  the 

1  Sajous  believes  that  nitrate-of-silver  solution  acts  rather  to  promote  the  growth  of  tie 
tonsil  by  direct  stimulation  than  to  diminish  its  size.  (See  Diseases  of  the  Throat  and  Nose, 
p.  289.) 

«  Loc.  oit,  p.  590.  8  Loc.  cit.,  p.  189. 
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presence  of  the  tonsillar  enlargement  be  of  such  a  kind  as  strongly  to 
indicate  its  utility,  excision  of  the  hypertrophied  portion  of  these  glands 
should  be  unhesitatingly  resorted  to.  The  symptoms  which,  in  our  opinion, 
are  sufficient  to  justify  the  operation  are  notable  interference  M-ith  normal 
hearing,  defective  speech,  frequent  irritative  cough,  general  malnutrition 
and  an  impoverishment  of  blood,  deformity  of  the  face  and  chest-walls, 
dyspnoea,  spasmodic  attacks  of  choking  at  night,  or  persistent  insomnia  and 
restlessness.  Of  course  we  must  always  bear  in  mind  the  fact  that  many 
cases  of  enlargement  of  the  tonsils  are  favorably  modified  in  time,  and 
especially  towards  the  age  of  puberty.  This  consideration,  however,  will 
have  weight  only  when  the  child  has  slight  local  or  general  disturbance, 
and  when  the  age  makes  it  necessary  to  wait  but  a  few  months,  or  a  year 
or  two  at  most,  to  see  the  result  of  the  changes  thus  spontaneously  brought 
about.  We  allude  to  it  more  because  of  the  fact  that  some  pai'ents  are 
strongly  opposed  to  any  operative  interference. 

Before  leaving  this  question  of  local  treatment,  I  would  refer  to  two 
methods  of  treatment  which,  when  we  are  able  to  carry  them  out  effectively 
in  children,  are  quite  as  useful  as  when  adojated  (as  they  ordinarily  should 
be)  for  adults.  These  consist  (1)  in  the  use  of  the  galvano-cautery  and  (2) 
in  cauterization  with  chromic  acid. 

With  a  convenient  haudle,  suitable  points,  and  a  reliable  battery,  mod- 
erate tonsillar  enlargement  may  be  reduced  sufficiently  to  be  considered 
normal.  The  applications  are,  as  a  rule,  very  slightly  painful,  and  even 
this  slight  pain  may  be  reduced  to  none  at  all  by  the  local  application 
to  the  tonsils  of  a  four-per-cent.  solution  of  cocaine  with  a  throat-brush. 
There  is  no  necessity  to  use  a  mouth-gag,  if  the  operator  is  skilful  and 
the  child  obedient.  Under  contrary  conditions  the  operation  had  better 
not  be  attempted,  as  it  must  result  in  failure. 

If  the  tonsil  be  scarified  in  two  or  three  places  with  the  cautery,  the 
useful  result  of  these  transcurreut  cauterizations  can  be  increased  by  the  ap- 
plication, on  these  burned  surfaces,  of  a  saturated  solution  of  chromic  acid, 
applied  by  means  of  a  flattened  or  round  metallic  probe  roughened  at  its 
extremity.  A  pointed  glass  rod  may  also  be  used  for  the  same  purpose. 
The  chromic  acid  should  not  be  employed  too  liberally,  and  any  excess  of  it 
should  be  removed  before  an  effiart  of  deglutition  takes  place.  Further,  an 
alkaline  spray,  like  that  of  Dobell,  may  be  projected  against  the  cauterized 
parts,  as  an  additional  precautioual  measure  against  possible  swallowing  or 
absorption  of  chromic  acid,  which  would  be  objectionable  on  account  of  its 
poisonous  qualities.*  I  am  of  opinion  that  chromic  acid  is  the  best  of  all 
chemical  caustic  agents  hitherto  employed  in  the  treatment  of  enlarged 
tonsils,  but,  like  all  very  active  agents,  it  asks  for  care  and  delicacy  in  its 
use.    Dr.  Donaldson,  of  Baltimore,  is  in  the  habit  of  making  small  in- 

'  According  to  Bosworth,  the  risk  from  absorption  of  chromic  acid  is  nil,  by  reason  of 
its  instant  combination  with  the  albuminoid  elements  of  the  tissues  and  its  reduction  to  the 
form  of  an  inert  and  insoluble  oxide  of  chromium.   (See  N.  Y.  Med.  Jour.,  March  10,  1888.) 
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cisious  into  the  tonsils  and  inserting  afterwards  a  crystal  of  chromic  acid 
into  each  cut.'  The  galvano-cautery,  followed  or  not  by  chromic  acid,  has 
been  successfully  used  by  Drs.  H.  H,  Curtis,  Charles  H.  Knight,  etc.''  In  a 
few  instances  of  soft  enlargement  of  the  tonsils,  Cohen '  speaks  of  the  pos- 
sibility of  reducing  their  size  by  means  of  electrolysis.  He  confesses,  how- 
ever, that  this  method  is  tedious  and  that  "  in  some  instances  the  results 
have  not  been  worth  the  trouble  of  the  performance."  I  doubt  if  one  child 
in  hundreds  would  permit  the  continued  introduction  of  needles  into  the 
tonsils,  by  which  alone  this  method  can  be  carried  out.  As  compared  with 
the  London  paste,*  which  has  been  somewhat  extensively  employed  by  Dr. 
Morell  Mackenzie  and  others  in  the  removal  of  enlarged  tonsils,  I  regard 
chromic  acid  as  a  far  more  efficient  agent.  I  have  found,  with  some  ob- 
servers, that  the  treatment  of  enlarged  tonsils  by  London  paste,  although 
sometimes  eifective,  is  both  painful  and  tedious. 

As  to  the  good  effects  of  massage  of  the  tonsils,  referred  to  by  Starr  in 
the  American  edition  of  Goodhart's  treatise  on  Diseases  of  Children,"  I  can 
but  be  extremely  sceptical.  None  less  than  a  phenomenal  child  could  be 
expected  "  to  do  this  himself"  and  repeat  it  "  for  three  or  four  minutes 
several  times  a  day." 

Operative  Treatment. — This  consists  in  the  removal  of  the  tonsils,  en- 
tirely or  in  part,  by  the  knife,  tonsillotome,  cold-wire  ^craseur,  or  galvano- 
cautery  loojj.  One  of  the  foregoing  methods  is  doubtless  in  a  certain  pro- 
portion of  cases  rendered  absolutely  imperative.  When  the  operation  has 
been  performed,  the  immediate  or  near  result  is  most  gratifying  and  remark- 
able. The  child  breathes  better  immediately ;  his  appetite,  power  of  deglu- 
tition, sleep,  and  general  nutrition  rapidly  improve.  The  congested  condi- 
tion of  the  pharynx,  which  previously  was  a  source  of  much  discomfort  and 
inconvenience,  quickly  disappears.  The  clearness  of  speech  and  the  brightr 
ness  and  gayety  of  the  child  are  often  markedly  increased.  The  operation 
may  usually  be  performed  rapidly,  without  much  difficulty,  with  little  or  no 
physical  pain  to  the  child,  and  with  little  or  no  danger  in  the  vast  majority 
of  cases.  Except  some  difficulty  in  swallowing  (due  to  soreness  of  the 
raw  surfaces,  and  lasting  usually  only  a  few  days)  or  possible  secondary 
hemorrhage,  there  are  no  accidents  to  be  apprehended. 

There  may  be  a  few  instances  in  which  the  bistonry  and  forceps  are 
preferable  to  the  guillotine  for  the  excision  of  tonsils,  even  in  children. 
Such,  for  example,  are  cases  in  which  the  tonsillar  enlargement  is  small, 
irregular,  and  not  easily  grasped  with  the  ring  of  the  guillotine,  or,  again, 
in  which  the  operator  feels  that  he  will  be  able  more  certainly  to  remove 
just  the  amount  of  tonsil  that  he  thinks  is  required.    In  the  great  majority 

'  Cohen,  loc.  eit.,  p.  233. 

2  N.  Y.  Med.  Jour.,  Sept.  24,  1887. 

3  Loc.  cit.,  p.  233. 

'  London  paste  is  composed  of  equal  parts  of  caustic  lime  and  soda  with  alcohol. 
5  P.  110. 
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of  instances,  however,  the  tonsillotome  is  preferable  to  the  knife,  by  reason 
of  the  ease  and  safety  with  which  it  can  be  emjjloyed. 

There  are  very  many  kinds  of  tonsillotomes.  Those  most  commonly  in 
use,  however,  and  which  are  most  recommendable  are  slight  modifications 
of  Physick's  or  Fahnestock's  tonsillotomes.  The  former,  which  is  now  gen- 
erally known  as  Mackenzie's  tonsillotome,  and  which  has  been  somewhat 
modified  by  this  physician,  is  probably  the  safest  and  most  efficient  instru- 
ment we  have.  It  is  strong,  easily  manipulated,  and  rarely  fails,  in  the 
hands  of  a  tolerably  skilful  operator,  to  cut  away  a  suitable  portion  of  the 
tonsil.     This  tonsillotome  is  here  represented  (Fig.  8).     It  consists  essen- 

FiG.  8. 
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Mackenzie's  tonsillotome. 


tially  of  a  flat  piece  of  metal  with  an  elliptical  opening  at  the  distal  ex- 
tremity and  a  broad  semicircular  blade  which  when  pushed  forward  closes 
the  opening  and  cuts  off  the  tonsil.  In  addition  there  is  a  stout  handle  at 
its  lower  part,  which  greatly  facilitates  the  application  of  the  instrument 
and  enables  the  operator  to  hold  it  firmly  against  the  side  of  the  throat. 
Mackenzie  has  modified  Physick's  original  tonsillotome  so  that  the  handle 
can  be  applied  to  either  side  of  the  shank  of  the  instrument.  This  arrange- 
ment enables  the  operator  to  use  the  instrument  on  either  side  of  the  throat, 
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Fig.  9. 


and  the  free  surface  of  the  blade  in  each  case  is  directed  towards  the  centre 
of  the  mouth. 

I  also  show  an  instrument  after  the  model  of  Fahnestock,  which 
modified  as  it  is  at  present,  is  usually  known  as  Mathieu's  tonsillotome 
(Fig.  9).     This  instrument  is  complicated,  readily  gets  out  of  order,  is  kept 

clean  with  difficulty,  and,  although  when  it 
works  well  it  is  used  with  one  hand  and  in  a 
very  rapid  and  satisfactory  manner,  may  not 
cut  through  the  tonsil,  and  in  this  case,  from 
the  way  the  pronged  forks  are  made,  has  to 
be  cut  or  torn  from  the  tonsil.  This  some- 
what troublesome  and  annoying  occurrence 
took  place  once  when  I  was  operating  with  a 
new  and  apparently  serviceable  instrument. 

In  order  to  make  use  of  Mackenzie's  ton- 
sillotome, it  is  almost  essential  to  have  an 
assistant,  who  will  steady  the  child's  head, 
placing  one  hand  on  each  side.  The  child 
should  be  in  a  straight-backed  chair,  with  the 
face  directed  towards  the  light.  Frequently 
it  is  essential  to  use  some  kind  of  simple 
mouth-gag  to  keep  the  child's  mouth  open 
while  the  tonsil  is  being  engaged  in  the  ton- 
sillotome. One  of  the  simplest  gags,  and  also 
one  of  the  most  useful,  consists  of  a  round 
piece  of  wood-  ten  to  twelve  inches  in  length 
and  about  the  diameter  of  the  middle  finger 
of  an  adult  hand.  This  may  be  held  by  the 
assistant  between  the  posterior  molar  teeth 
and  the  side  opposite  to  the  one  on  which  the 
operation  is  to  be  performed.  As  a  rule,  to 
prevent  the  enlarged  tonsil  from  slipping  out 
of  the  ring  of  the  guillotine,  it  is  necessary 
for  the  assistant  to  exercise  slight  pressure 
just  beneath  and  behind  the  angle  of  the  jaw, 
with  the  extremities  of  two  or  three  fingers. 
The  operator,  seated  directly  opposite  the 
child,  then  introduces  carefully  the  tonsillo- 
tome so  as  not  to  include  any  adjacent  parts 
in  the  ring  of  the  instrument,  and  passes  the  elliptical  opening  over  the 
tonsil  to  be  excised.  Holding  the  hilt  of  the  instrument  firmly  with  the 
right  hand  and  in  such  a  manner  as  to  press  the  distal  portion  to  the 
side  of  the  throat,  the  blade,  which  was  previously  drawn  back,  is  rapidly 
pushed  forward  with  the  thumb  of  the  right  hand  and  the  tonsil  cut  off 
(Fig.  10). 


Mathieu's  tonsillotome. 
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It  is  quite  sufficient,  ordinarily,  that  a  portion  of  the  tonsil  be  excised. 
The  rule  adopted  by  careful  practitioners  is  to  take  away  that  part  of  the 
enlarged  tonsil  which  stands  out  beyond  the  pillars  of  the  fauces.  To 
extirpate  more  than  this  amount  is  unnecessary,  and  undoubtedly  exposes 

Fm.  10. 


Tonsil  guillotine,  in  position  for  operating  on  the  left  tonsil  (Browne). 

the  patient  and  operator,  at  times,  to  j)rofuse  and  even  dangerous  hemor- 
rhage. Some  physicians  dislike  to  use  Mackenzie's  guillotine,  for  the 
reason  that  they  are  afraid  lest  the  portion  of  the  tonsil  which  has  been 
excised  should  fall  into  the  throat  and  occasion  symj)toms  of  strangulation. 
There  need  be  no  such  fear,  especially  if  a  slight  twist  or  rotary  movement 
is  given  to  the  distal  extremity  of  the  tonsillotome  after  excision  of  the 
gland,  as  this  effort  will  surely  carry  the  tonsil  forward  into  the  mouth, 
whence  it  can  be  spat  or  taken  out. 

It  is  unwise,  in  most  cases,  to  give  an  anaesthetic  for  the  operation  of 
tonsillotomy  if  the  patient  can  be  managed  without  it.  It  complicates 
matters  considerably,  and  makes  quite  slow  and  troublesome  an  operation 
which  without  it  is  rapid  and  simple.  If  the  bleeding  is  to  be  so  severe  as 
to  cause  the  operator  anxiety,  an  ansesthetic  prevents  his  having  the  active 
help  of  the  child  which  is  so  valuable  in  avoiding  the  running  down  of 
blood  into  the  larynx  and  trachea.  The  further  objections  to  the  use 
of  chloroform  and  ether  are  such,  in  fact,  as  hold  good  in  auy  other  opera- 
tion in  which  they  are  not  positively  necessary.  As  to  the  use  of  nitrous 
oxide  gas,  I  would  say  that,  Mdiile  it  is  not  followed  by  nausea  or  prostra- 
tion, its  effects  are  too  transient  to  allow  of  this  operation  being  properly 
performed  in  all  cases.  In  some  instances,  at  least,  the  patient  wakes  to 
consciousness  before  the  work  is  finished.  Of  the  different  anaesthetics 
which  may  be  employed,  I  consider  ether  the  best,  ordinarily.  I  should 
give  to  it  my  preference  under  most  circumstances,  rather  than  to  either 
chloroform  or  nitrous  oxide.  The  chief  reason  for  using  anj-  anaesthetic  is 
that  we  may  avoid  the  struggling  of  the  child  at  the  sight  of  the  instru- 
ments and  from  fear  of  the  operation.  The  pain  is  usually  very  slight,  and 
even  if  at  times  it  be  quite  severe  it  lasts  but  a  very  short  time.     When- 
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ever  it  seems  desirable,  tliis  pain  may  be  prevented  almost  entirely  by  the 
local  use  of  cocaine. 

The  fear  of  troublesome  hemorrhage  is  unquestionably  one  of  the  lead- 
ing reasons,  if  not  the  most  important  one,  why  tonsillotomy  is  so  frequently 
postponed  or  not  performed  at  all,  and  that,  too,  when  the  operation  is 
plainly  indicated  by  the  sufferings  of  the  child,  and  after  the  means  pre- 
viously employed  for  the  relief  of  the  morbid  condition  have  proved  to  be 
insufficient.  Now,  this  impression  in  regard  to  the  risk  of  hemorrhage 
is  either  a  legitimate  and  wholesome  fear,  or  simply  the  dread  which  oc- 
casionally takes  hold  of  timid  practitioners  in  regard  to  the  performance 
of  certain  operations,  however  free  from  real  danger.  I  take  the  latter 
view.  It  is  probable  that  few  if  any  well-authenticated  cases  of  death 
following  tonsillotomy  in  children  can  be  found  in  medical  literature.  On 
the  other  hand,  it  is  true  that  grave  hemorrhages,  or  at  least  hemorrhages 
sufficient  in  amount  to  cause  much  anxiety,  have  been  not  very  infrequent. 
Hemorrhages  the  amount  and  duration  of  which  have  been  inconsiderable, 
but  which  have  caused  the  operator  to  feel  nervous  and  worried,  have  been 
quite  common.  Of  course,  viewed  coolly  and  deliberately  from  a  statistical 
point  of  view,  no  one,  it  would  appear,  should  feel  very  much  dread  in  face 
of  such  a  showing.  Despite  this  statement,  however,  my  observations 
would  go  to  show  that  many  practitioners  dread  to  perform  tonsillotomy 
and  desire  to  pass  the  operation  to  some  expert  in  throat-diseases.  This 
feeling  is  not  so  evident  in  regard  to  other  operations,  some  of  which  are 
generally  considered  to  be  of  a  more  serious  nature  than  tonsillotomy.  I 
believe  one  explanation  of  this  fact  is  because  tonsillotomy  has  usually 
been  talked  about  as  if  it  were  a  trivial  operation  and  without  danger  to 
the  patient.  This  opinion  as  to  its  seriousness  being  propagated  by  physi- 
cians and  received  by  parents,  there  results  a  correspouding  action  on  the 
part  of  the  latter.  When  the  father  or  mother  brings  a  child  to  consult 
the  specialist,  and  the  latter  discovers  a  pair  of  large  tonsils  which  should 
unquestionably  be  removed,  he  feels  that  in  amputating  them  he  is  doing 
a  thing  which  may  possibly  involve  him  instantly  in  considerable  trouble 
and  anxiety,  and  the  outcome  of  which  always  seems  to  him  a  little  uncer- 
tain. This  contingency  is  apt  to  influence  him,  even  though  he  may  not 
wish  to  appear  to  regard  it  too  closely,  lest  he  get  the  reputation  (a  most 
unsavory  one)  of  being  an  unnecessary  and  foolish  alarmist. 

When  hemorrhage  takes  place  after  tonsillotomy,  the  rule  is  that  it 
begins  immediately,  lasts  a  few  moments  only,  though  quite  abundant 
during  this  time,  and  then  stops  either  spontaneously  or  by  giving  the  chila 
a  few  mouthfuls  of  cold  water,  or  by  its  sucking  ice  continuously  for  several 
moments.  Sometimes  these  means  are  ineffectual,  and  the  blood  continues 
to  flow  from  one  or  other  tonsil  quite  rapidly.  It  is  better,  as  a  rule,  there- 
fore, to  use  some  strong  styptic  preparation  as  soon  as  the  tonsil  is  removed. 
The  most  effective  of  these  is  probably  the  one  now  known  as  the  tanno- 
gallic  acid  gargle  of  the  Throat  Hospital  Pharmacopoeia.     The  formula  for 
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this  gargle  is  as  folloAVS  :  Acid,  tannic,  gr.  ccclx  ;  acid,  gallic,  gr.  cxx ;  aquse, 
gi.  Half  a  teaspoouful  of  this  fluid  must  be  slowly  sipped,  according  to 
Mackenzie,  at  short  intervals.  It  will  almost  always  control  the  hemor- 
rhage very  soon.  In  some  few  cases  the  tendency  to  bleed  will  show  itself 
repeatedly  during  the  first  few  days  after  excision  of  the  tonsils.  In  one 
case  Lennox  Browne  '  has  seen  the  saturated  solution  of  tannin  fail  to  arrest 
tonsillar  hemorrhage,  and  in  this  instance  he  substituted  with  success  the 
"styptic  colloid,"  a  combination  of  collodion,  alcohol,  and  tannin.  This 
preparation  applied  directly  to  the  bleeding  points  had  the  desired  effect  by 
causing  a  firm  coagulum.  Even  in  such  exceptional  cases  as  the  foregoing 
the  hemorrhage  can  almost  invariably  be  checked  by  recourse  to  the  tanno- 
gallic  mixture. 

Despite  this  statement,  I  consider  it  prudent  to  give  here,  especially  for 
the  benefit  of  the  young  and  inexperienced  practitioner,  a  few  points  of 
judicious  counsel,  which,  if  followed,  will  pi'event  his  getting  into  any  really 
serious  trouble  after  a  performance  of  this  operation.  1.  Never,  when  in 
conversation  with  the  parents,  make  too  light  of  the  possibility  of  hemor- 
rhage following  tonsillotomy.  2.  Never  excise  a  tonsil  without  having  a 
competent  assistant  to  render  timely  service  if  required.  3.  Always  have 
ready  near  by  (in  addition  to  the  tanno-gallic  gargle  and  some  pieces  of 
broken  ice)  one  or  more  pairs  of  long  artery-clamps,  a  few  sponge-holders, 
and  a  thermo-cautery. 

A  more  useful  instrument,  however,  in  my  judgment,  than  any  of  these, 
is  a  long  metallic  holder,  with  a  convex  metal  button  somewhat  larger  than 
a  penny  projecting  from  its  distal  extremity,  supported  by  a  firm  metal 
rod  half  an  inch  in  length  (Fig.  11).     Around  this  button  a  thick  layer  of 

Fig,  11. 


sheet  spunk  may  be  wrapped  or  tied  tightly.  Armed  with  this  compressor, 
one  can  feel  tolerably  safe  after  the  excision  of  tonsils,  since,  even  if  the 
bleeding  persists  and  we  are  unable  to  seize  and  twist  the  bleeding  point 
(if  a  small  artery  be  wounded),  after  removing  the  clots  from  the  back  of 
the  throat,  if  necessary,  we  can  at  least  exercise  efficient  pressure  inside  of 
the  mouth.  This  instrument  is  far  preferable  to  different  kinds  of  double 
clamp  pressure  forceps  which  have  been  described.  As  to  its  superiority 
over  pressure  with  the  finger  or  the  holding  of  a  bit  of  ice  against  the 
bleeding  surface,  there  can  be  no  question  with  any  one  who  has  ever 
attempted  to  keep  a  finger  in  place  in  the  back  of  the  throat  of  a  bleeding, 
straggling,  and  thoroughly  frightened  child.     And  if  any  one  has  once 

1  Loc.  cit.,  p.  240. 
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experienced  the  feelings  which  are  uppermost  in  one's  breast  under  like 
circumstances,  he  will  never  afterwards  be  disposed  to  ridicule  the  feare  of 
one  who  writes  about  the  unpleasant  features  or  possibilities  of  the  opera- 
tion. Of  course,  if  the  hemorrhage  from  the  tonsil  be  venous  or  capillary 
instead  of  being  arterial,  the  utility  of  a  pressure  instrument  is  even  more 
unquestionable  than  ever.  If  further  aid  be  required,  it  is  simple  enough 
to  supplement  internal  pressure  by  counter-pressure  made  with  the  fingers 
on  the  outside  of  the  throat. 

An  excellent  measure  for  dealing  with  troublesome  hemorrhage  has  been 
published  by  Dr.  R.  J.  Levis,  of  Philadelphia.'  An  ordinary  tenaculum 
is  passed  firmly  through  the  tissues  at  the  base  of  the  tonsil,  and  tlie 
instrument  is  then  given  a  decided  twist.  The  torsion  effectually  com- 
presses the  oozing  vessels,  and  is  maintained  by  closing  the  patient's  jaws  on 
the  handle  of  the  tenaculum  as  it  projects  from  the  mouth.  The  jaws  are 
then  bandaged  securely  together.  As  a  dernier  ressort  the  actual  cauteiy 
may  be  employed,  or  the  carotid  may  be  tied  ;  but  I  doubt  if  these  means 
will  ever  be  required  when  prudence  has  been  exercised  as  regards  the  size 
and  kind  of  tonsil  one  removes  with  the  tonsillotome. 

It  is  always  more  prudent  in  excising  tonsils  not  to  remove  the  second 
tonsil  until  all  hemorrhage  has  ceased  from  the  surface  of  the  one  originally 
extirpated.  With  this  precaution,  it  seems  proper,  as  a  rule,  to  remove  both 
tonsils  at  a  single  sitting  rather  than  to  oblige  the  child  to  return  for  a 
second  operation  on  another  day. 

It  is  worthy  of  remark  that,  in  many  instances  where  the  tonsillar 
hemorrhage  is  difficult  of  arrest,  it  appears  to  be  either  venous  or  capillary 
in  character.  This  sort  of  hemorrhage  is  often  kept  up  by  a  tight  collar  or 
cravat,  which  constricts  the  neck  and  interferes  notably  with  the  venous 
circulation  of  the  face,  neck,  and  head.  Again,  some  obstruction  in  the 
nose  or  naso-pharynx,  such  as  thickening  of  the  turbinated  bodies,  a  devi- 
ated or  swollen  septum,  or  mucous  polypi,  may  seriously  interfere  with  res- 
piration, and  in  this  way  tend  to  prolong  unduly  the  hemorrhage.  The 
practical  deductions  to  be  made  from  these  facts  are :  1,  loosen  all  tight 
garments  about  the  neck  or  chest ;  2,  let  the  patient  open  his  mouth  and 
breathe  freely  through  it  if  the  nasal  passages  are  obstructed  from  any  cause. 

It  should  also  be  mentioned,  since  it  has  several  times  occurred  in  adults, 
that  in  cases  where  all  means  employed  have  failed  to  arrest  tonsillar 
hemorrhage,  an  attack  of  syncope  has  obviously  been  the  most  important 
factor  in  saving  life. 

A  means  for  arresting  tonsillar  hemorrhage  which  has  proved  so  suc- 
cessful in  the  nose  and  womb  may  be  tried  if  other  means  fail, — »•«•,  ^"^ 
use  of  the  hot  douche  by  means  of  a  Davidson's  syringe.  To  be  of  any 
utility,  the  douche  must  be  as  hot  as  can  be  borne,  and  it  must  be  inter- 
mitted occasionally  so  as  to  note  the  effect  produced  by  its  employment. 


'  Medical  News,  December  8,  1888. 


DISEASES   OF   THE   TONSII^.  481 

Whenever  the  tonsils  in  children  ai-e  of  unusual  size,  whenever  they  are 
very  hard  or  dense  in  structure,  and  when  in  addition  the  child  is  very 
weak,  pale,  and  emaciated,  or  has  already  shown  signs  of  a  hseraophilic 
tendency,  it  is  wise,  in  case  tonsillotomy  is  considered  necessary,  to  use 
either  the  galvano-caustic  or  the  cold  steel  wire.  By  employing  either  of 
these  methods  all  risk  of  profuse  hemon-hage  is  surely  avoided.  Under 
these  circumstances  it  would  be  advisable  to  administer  an  anaesthetic. 
Ether  is  preferable,  because  safer  than  chloroform,  and  because  its  anses- 
thesia  lasts  longer  than  is  possible  with  nitrous  oxide  gas,  especially  as  the 
latter  has  to  be  withheld  during  the  operation.  But  if  the  incandescent 
wire  be  employed  and  ether  be  used  for  anaesthesia,  great  care  must  be  taken 
to  avoid  ignition  of  its  inflammable  vapor.  As  soon  as  the  child  is  com- 
pletely under  the  influence  of  the  ether,  the  bottle  containing  it  and  the 
ether-cone  should  be  carried  to  some  distance  from  the  patient's  head.  The 
snare  is  then  properly  adjusted  around  the  tonsil,  a  suitable  gag  is  intro- 
duced, and  the  current  is  passed  into  the  wii-e.  Traction  on  the  heated  wire 
should  be  made  only  while  the  current  is  being  passed,  and  this  should  be 
done  in  an  intermittent  manner,  so  that  the  tonsil  shall  not  be  burned 
through  too  rapidly  and  thus  bring  about  the  very  accident  we  wish  to 
avoid, — i.e.,  hemorrhage.  The  platinum  wire  should  be  heated  to  only  a 
dull-red  heat,  as  otherwise  {i.e.,  if  heated  to  white  heat)  it  is  liable  to  break, 
or  to  cut  through  the  tonsil  too  quickly.  In  applying  the  platinum  wire 
around  the  tonsil,  care  should  be  taken  not  to  include  too  large  an  amount 
of  the  tonsil,  as  without  this  precaution  we  run  a  risk  of  cauterizing  deep 
tissues,  and  when  the  slough  comes  away  some  days  after  the  tonsil  has  been 
removed,  possible  secondary  hemorrhage  may  result,  or  injury  to  surround- 
ing important  and  healthy  parts  might  occur.  The  objections  to  the  use  of 
the  galvano-caustic  snare  are:  1,  the  necessity  of  being  provided  with  a 
suitable  electrical  apparatus ;  2,  desj^ite  great  care  on  the  part  of  the  oper- 
ator to  see  in  advance  that  everything  is  in  proper  working  order,  there  is 
a  possibility  that  at  the  critical  moment  the  current  may  give  out,  or  the 
wire  break  or  become  twisted. 

In  case  the  cold  steel  wire  is  employed  (and  to  this  we  give  the  prefer- 
ence, as  a  rule),  no  special  precautions  are  called  for  in  the  administration 
of  ether  to  the  patient,  except  such  as  are  required  in  all  operations  in  the 
throat.  Still,  the  snare  has  its  drawbacks.  1.  It  requires  some  little  time 
to  cut  through  the  tonsil.  2.  There  is  considerable  dragging  oftentimes 
upon  the  surrounding  soft  tissues.  3.  I  have  known  the  wire  to  cut  partly 
through  the  tonsil  and  then  remain  embedded  in  the  tonsillar  tissue,  until 
finally  the  operator  was  forced  to  cut  off  the  portion  of  the  tonsil  inside 
the  encircling  wire  with  a  pair  of  scissors  and  afterwards  pull  off  the 
tightened  snare.  Unless  the  ecrasenr  itself  is  quite  stout  and  resisting,  the 
shank  of  the  instrument  is  liable  to  bend  into  the  form  of  a  letter  S  under 
the  powerful  traction  exerted.  If  the  cold-wire  6crasear  be  employed,  that 
known  as  Jarvis's  6craseur  is  most  to  be  recommended.  It  should  be 
Vol.  It._31 
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provided  with  a  sufficiently  powerful  milled  nut,  and  should  be  armed 
with   No.   3,  4,  or  5  piano-wire  (Fig.   12).      In  some  instances  I  can 

well  believe  that  the  wire-loop 


Fto.  1? 


Fig.  12, 


ecraseur  depicted  by  Browne 
(Fig.  13)  will  answer  admira- 
bly for  the  same  purpose,  "  and 
quite  obviate  all  risk  of  hemor- 
rhage." 

When  a  large  tonsil  has  been 
removed  by  one  of  the  instru- 
ments referred  to,  and  after  the 
patient  has  recovered  from  the 
effects  of  the  anaesthetic  (if  one 
is  used),  the  subsequent  guid- 
ance of  the  patient  is  a  rela- 
tively simple  matter.  For  sev- 
eral days  he  should  remain  in 
the  house,  in  order  to  avoid 
cold  or  atmospheric  changes, 
which  might  bring  on  inflam- 
matory changes  of  the  tonsillar 
region  or  of  the  pharynx.  An 
emollient  gargle,  or  demulcent 
lozenges,  may  frequently  be  used 
to  diminish  faucial  irritability  or 
soreness  and  thus  promote  the 
comfort  of  the  little  patient.  The 
diet  should  be  mild,  non-stimu- 
lating, and  essentially  composed 
of  those  substances,  liquid  or 
solid,  which  tbe  patient  can 
swallow  with  ease.  If  after  the 
operation  the  portion  of  the  ton- 
sil which  has  been  left  in  the 
mouth  becomes  covered  with  a 
membranous  layer,  which  is  oc- 
casionally  the  case,  or  shows 

.,(,  j^ slight  tendency  to  heal,  this  con- 

^Jf...^^       ^^^^^p^^^       dition  will  be  favorably  modified 

by  occasional  applications  of  ni- 
trate of  silver,  iodine,  or  tannin. 
In  order  to  avoid  the  recurrence 
of  inflammation  in  the  glandular  mass  which  remains  behind,  it  is  essentia 
that  the  little  patient  be  watched  somewhat  carefully.  Daily  cool  bathing 
followed  by  friction  of  the  entire  body,  and  attention  to  keeping  the  feet 
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Jarvis's  snare. 


Wire-loop  ecraseur  for  enlarged 
tonsils  (half  measurements),  after 
Browne. 
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dry,  to  keeping  away  from  cold  draughts  of  air,  and  to  simple  diet,  are 
very  important. 

The  tendency  to  fresh  outbreaks  of  tonsillar  inflammation  after  removal 
of  the  hypertrophied  portion  has  led  some  physicians  to  question  the  utility 
of  the  operation.  While  I  do  not  believe  such  an  argument  should  have 
much  weight  with  reflective  minds,  I  recognize  that  this  sequence,  unless 
carefully  guarded  against,  may  occasionally  occur  and  bring  a  valuable 
measure  into  disrepute.  In  some  children,  despite  all  the  care  that  can 
be  exercised,  tonsillar  inflammation  will  recur  after  excision.  In  just  such 
cases  we  are  disposed  to  admit  the  importa^nt  influence  of  an  underlying 
rheumatic  dyscrasia. 


ADENOID  GROWTHS  OF  THE  VAULT  OF 
THE  PHARYNX. 


By  HAEEISON   ALLEN,  M.D. 


While  the  lymph-bodies  of  the  vault  of  the  pharynx  are  not  separated 
by  any  sharply-defined  line  from  those  seen  elsewhere  in  the  respiratory 
passages,  it  is  customary  for  clinical  study  to  treat  of  them  under  a  dis- 
tinct head.  These  bodies,  when  hypertrophied,  impede  nasal  respiration, 
excite  inflatamation,  and  maintain  an  increased  flow  of  mucus  from  adjacent 
surfaces. 

In  addition  to  lymph-bodies,  neoplasms,  which  are  papillomatous  in 
nature,  arise  from  the  same  general  region.  The  present  essay  deals  chiefly 
with  the  structures  last  named.  The  clinical  conditions  arising  from  their 
presence  are  similar  to  those  arising  from  the  presence  of  the  foregoing  bodies. 

Czermak,'  while  making  examinations  for  the  detection  of  the  causes 
of  difficulty  in  the  use  of  the  Eustachian  catheter,  made  the  observation  that 
the  instrument  at  times  was  deflected  by  reason  of  a  number  of  adventitious 
masses  in  the  naso-pharynx.  He  appears  to  have  recognized  a  comb-like 
form  which  was  attached  to  the  posterior  wall  of  the  space.  Tiirck  and 
Semeleder  subsequently  confirmed  Czermak's  observation.  Vol tolini^  rec- 
ognized the  gro^vths  and  essayed  their  removal  in  the  course  of  a  treatment 
for  deafness.  B.  Lowenberg^  described  the  clinical  bearings  of  the  masses 
in  connection  with  diseases  of  the  ear.  The  first  precise  account  of  the 
condition  was  written  by  VV.  Meyer.*  Excellent  descriptions  have  appeared 
since  that  date  in  various  text-books  and  in  numerous  clinical  essays. 

Histology. — The  growths  as  seen  in  this  country  are  true  papillomata 
with  an  extensive  lymphoid  parenchyma.  The  lymphoid  base  is  the  same 
as  "  cytonene,"  or  "  adenoid,"  and  is  found  in  the  lymphatic  glands  as  well 
as  in  the  Malpighian  corpuscles  of  the  spleen, 

1  Der  Kehlkopfspiegel,  etc.,  Leipzig,  1860. 

2  Allgem.  Wien.  Med.  Zeitung,  No.  33,  1865,  265. 

'  Archiv  fiir  Ohrenheilkunde,  1867,  ii.  103  ;  also  Gazette  des  Hopitaux,  Paris,  1878, 
li.  474,  sq. 

*  Hopitals-Tidende,  Nov.  4  and  1 1 ,  1868,  177.     A  translation  of  this  paper  appeared  in 
Med.-Chir.  Trans.,  London,  1870,  191. 
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Description. — The  naked-eye  appearances  of  adenoid  growths  are  those 
of  masses  which,  while,  as  a  rule,  pediculated  and  varying  in  size  from  that 
of  an  almond-kernel  to  that  of  a  grain  of  wheat,  may  be  nearly  sessile — 
i.e.,  may  have  a  base  greater  than  any  diameter — and  be  uniformly  rounded 
and  small. 

Adenoid  growths  are  of  a  reddish  color,  of  fleshy  consistence,  and  very 
vascular.  After  removal  they  lose  their  color,  and  appear  as  hard,  gray, 
seed-like  bodies.  The  mucous  membrane  appears  to  be  free  at  the  base  of 
each  mass,  and  forms  its  pedicle.  Pendent,  as  a  rule,  from  the  vault,  on  a 
line  with  the  fossa  of  the  Eustachian  tube,  the  growths  may  lie  posterior  to 
the  fossa, — namely,  in  the  depression  known  as  the  fossa  of  Rosenmiiller, 
or  upon  the  parts  which  are  parallel  to  the  posterior  wall  of  the  pharynx. 
The  writer  has  never  seen  them  on  the  alse  of  the  vomer  or  on  the  borders 
of  the  posterior  nares,  though,  according  to  some  authorities,  they  may  here 
occur.  The  growths  appear  to  spring,  in  the  main,  from  the  mucous  mem- 
brane covering  the  localities  where  connective  tissue  fills  in  the  inequalities 
of  the  base  of  the  skull,  especially  between  the  basilar  process  of  the  occip- 
ital hone  and  the  ossa  petrosa  of  the  temporal  bones,  as  well  as  along  the 
line  of  the  synchondrosis  between  the  occii^ital  and  sphenoid  bones.  The 
variety  of  the  masses  usually  coming  under  observation  is  the  pediculated. 
In  late  childhood  and  early  adult  life  the  broad-based  growths  alone  are  seen. 

While  it  is  true  that  sessile  vegetations  may  be  met  with,  nevertheless 
many  which  appear  to  be  sessile  when  seen  in  the  rhinal  mirror  are  really 
pediculated,  as  demonstrated  by  digital  examination. 

The  pharyngeal  bursa  can  occasionally  be  demonstrated  lying  in  the 
midst  of  a  number  of  adenoid  masses,  by  a  probe  (which  is  passed  through 
the  nose)  being  received  into  its  open  mouth. 

As  above  stated,  the  vegetations  may  persist  until  early  adult  life.  G. 
W.  Major '  lays  stress  upon  this  fact.  I  have  seen  them  retained  as  late  as 
the  twenty-sixth  year.  Others  mention  their  being  seen  at  the  forty-fifth 
year.  The  masses  thus  seen  are  not  large,  but,  while  not  creating  obstruction 
in  breathing,  may  excite  and  maintain  a  catarrhal  state  of  the  membranes 
both  of  the  nose  and  of  the  pharynx. 

Etiology. — Adenoid  growths  are  papillomata  which  contain  normal 
lymphoid  tissue  of  the  vault  of  the  pharynx. 

The  neoplasm  may  be  congenital,  when  it  is  difficult  to  escape  the  con- 
clusion that  it  has  been  in  some  way  associated  with  the  canal  which  is 
found  in  early  foetal  life  penetrating  the  brain-case  and  uniting  the  anterior 
part  of  the  pituitary  body  to  the  lining  membrane  of  the  pharynx.^ 

The  writer  has  removed  a  congenital  growth  of  the  size  of  a  filbert  in  a 
child  six  weeks  old.  The  naso-pharynx  was  completely  obstructed,  and  the 
difiBculties  attending  the  act  of  sucking  early  attracted  attention  to  the  con- 
dition.    As  a  rule,  however,  the  growths  do  not  invite  scrutiny  i.i  infancy, 


'  Medical  Record,  1884,  569.  '  Landzerk. 
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and,  from  the  fact  that  most  cases  come  under  notice  after  the  fifth  year,  it 
is  probable  that  the  papillomata  at  the  vault  are  apt  to  take  ou  a  hyper- 
plastic condition  at  or  a  little  later  than  this  time.  The  permanent  teeth 
are  beginning  to  erupt,  and  the  altered  proportion  of  the  face  and  associated 
parts  announces  the  change  from  infancy  to  childhood.  The  vascularity 
of  the  roof  of  the  pharynx  is  increased,  and  should  an  attack  of  diphtheria, 
scarlet  fever,  or  measles  supervene,  the  gro\vth  may  create  the  characteristic 
symptoms.  That  it  may  do  so  in  the  absence  of  any  such  complication 
producing  cell-proliferations  is,  of  course,  tenable. 

The  fact  that  the  growths  originate  before  the  synchondrosis  between 
the  basilar  process  of  the  occipital  bone  and  the  body  of  the  sphenoid  bone 
has  closed  renders  it  probable  that  some  connection  exists  between  the  two 
conditions.  In  a  number  of  crania  which  the  writer  has  examined  with 
reference  to  this  subject,  he  has  noted,  in  instances  of  irregularity  of  union 
at  the  suture,  exceptional  arrangements  of  the  venous  canals  which  pass 
from  the  pharynx  to  the  nose.  But,  in  the  absence  of  clinical  histories  of 
the  specimens,  the  statement  is  suggestive  only.  In  a  gentleman  of  twenty- 
five  who  came  recently  under  the  writer's  care  for  an  irritative  form  of 
pharyngeal  and  nasal  catarrh  he  found  that  the  angle  or  "  fault"  between 
the  occipital  and  sphenoid  bones  was  veiy  deep,  and  the  depression  was 
completely  filled  with  the  adenoid  growths. 

Moderate  hyperplasia  of  the  lymphoid  tissue  at  the  bases  of  the  papil- 
lomata of  the  vault  does  not  in  itself  induce  distress.  The  writer  has 
detected  the  growth  in  children  who  never  complained,  nor  had  any  symp- 
toms been  discerned  by  the  pai-ents.  Out  of  twenty-one  healtliy  Indian 
girls  of  the  Lincoln  Institute  of  Philadelphia  examined  by  him,  seven 
exhibited  the  growth.  In  four  of  these  children  it  was  small,  in  two  of 
moderate  size,  and  in  one  as  large  as  a  chestnut.  No  complaint  was  made 
in  any  of  these  subjects.  Dr.  W.  Franklin  Chappell '  has  recently  exam- 
ined two  thousand  children  in  the  schools  of  New  York,  and  found  the 
growth  in  sixty.  Meyer  had  previously  examined  one  thousand  school- 
children in  Copenhagen,  and  found  the  growth  in  one  per  cent. 

It  is  probable  that  the  shape  of  the  vault  may  determine  whether  or  not 
the  growth,  normal  in  other  respects,  interferes  with  the  functions  of  the 
pharynx.  When  the  angle  formed  between  the  basilar  process  and  the 
sphenoid  and  vomerine  structures  is  of  high  degree  and  the  axis-tubercle 
prominent,  a  mechanical  disadvantage  exists  for  the  naso-pharynx  to  raam- 
tain  its  patency  ;  on  the  other  hand,  when  an  angle  of  low  degree  between 
the  parts  named  is  associated,  as  is  apt  to  be  the  case,  with  an  inconspicuous 
axis-tubercle,  a  growth  which  is  readily  discerned  may  excite  no  symptoms. 

Social,  sexual,^  and  climatic  influences  appear  to  be  of  little  importance. 


1  American  Journal  of  the  Medical  Sciences,  1889,  148. 

'  Writers  generally  agree  with  this  statement.     Yet  Dr.  Chappell  (loe.  cit)  found,  in 
sixty  examples  of  the  growth,  forty-nine  in  boys  and  but  eleven  in  girls. 
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The  growths  are  frequently  hereditary,  since  the  pre-existent  states  on 
which  they  depend  are  transmissible.  Frequently  all  the  children  of  a 
family  will  exhibit  the  growths  and  at  least  one  parent  the  favorable  shape 
of  vault. 

Adenoid  growths  are  often  associated  with  hypertrophy  of  lymphoid 
tissue  elsewhere  in  the  respiratory  tract,  especially  in  the  oro-pharynx  at 
the  tonsils  and  the  base  of  the  tongue.  As  the  tonsils  are  frequently  en- 
larged at  the  time  the  growths  of  the  vault  are  threatening  the  health,  a 
common  cause,  in  a  measure,  must  be  assigned  for  both,  inasmuch  as  both 
hypertrophies  have  a  physiological  limitation  and  gradually  recede  in  bulk 
with  the  maturity  of  the  system.  This  remark  does  not  apply  to  the  basi- 
lingual  lymphoid  nodules,  which  are  most  pronounced  in  the  adult  and  may 
persist  throughout  life. 

Connection  between  adenoid  vegetations  of  childhood  and  the  etiology 
of  nasal  catarrh  of  the  adult  is  difficult  to  prove.  Yet,  when  an  adult 
gives  a  history  of  mouth-breathing  and  tumescent  tonsils  which  includes 
the  period  of  early  childhood,  when  together  with  this  history  the  hard 
palate  is  found  acutely  arched,  the  epiglottis  laterally  compressed,  and  the 
existing  nasal  catarrh  is  of  the  congestive  type,  no  reasonable  doubt  can  be 
entertained  that  the  catarrh  is  a  survival  of  the  juvenile  disease  and  is 
caused  by  a  neglected  adenoid  growth. 

Signs  and  Symptoms. — The  symptoms  of  adenoid  growth  can  be 
placed  under  five  heads, — namely,  respiration,  secretion,  speech,  hearing,  and 
general  condition. 

The  respiration-effects  are  direct  and  indirect.  The  direct  effects  are  seen 
in  the  obstruction  of  nasal  and  the  establishment  of  oral  respiration.  This 
does  not  occur  unless  the  growths  occlude  the  nares,  the  naso-pharynx,  or 
the  posterior  naso-pharyngeal  aperture, — that  is  to  say,  the  opening  between 
the  velum  and  the  posterior  wall  of  the  pharynx.  When  the  mouth- 
breathing  has  been  of  long  standing,  the  superior  dental  arch  ordinarily  is 
contracted  and  the  roof  of  the  mouth  elevated.  In  some  cases  the  patient 
breathes  through  the  nose  during  the  day,  and  the  mouth  is  open  only 
during  sleep.  Or  the  nasal  respiration  is  normal  in  summer,  and  at  all 
times  when  the  patient  is  free  from  catarrh.  During  a  sea-voyage  the 
patient  may  be  entirely  comfortable. 

The  writer  has  frequently  noted  the  way  in  which  the  mouth  was  nar- 
rowed and  elevated  in  adults  in  whom  no  history  either  of  adenoid  disease  or 
of  nasal  obstruction  was  given.  In  some  of  these  persons  unusually  severe 
attacks  of  scarlet  fever  and  diphtheria  have  been  reported.  It  is  prob- 
able that  in  such  cases  the  vascular  structures  of  the  superior  maxilla  have 
been  permanently  changed  during  the  protracted  angina  and  stomatitis 
attending  these  diseases.  Dr.  Chappell  {loc.  cit.)  believes  that  the  exan- 
themata often  inflame  and  enlarge  adenoid  growths  which  otherwise  would 
have  proved  innocuous.  The  shape  of  the  chest  is  distinctive  of  prolonged 
interference  with  normal  respiration.    Anteriorly  the  ribs  are  prominent,  the 
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sternum  is  angulated  forward  at  the  manubrio-gladiolar  junction,  and  grooved 
at  the  gladiolo-xyphoid  junction.  A  saucer-shaped  depression  is  often  found 
at  the  lower  costal  cartilages.  The  lower  angle  of  the  scapula  projects. 
While  the  ribs  are  separated  far  from  each  other  anteriorly,  they  are  so 
closely  pressed  together  posteriorly,  especially  at  the  lower  part  of  the  chest 
as  to  have  the  intercostal  spaces  practically  obliterated.  Owing  to  the  ex- 
ceedingly narrow  proportions  of  the  upper  part  of  the  chest  in  the  region 
of  the  shoulder-joint,  the  head  of  the  himierus  and  the  coracoid  process 
are  exceptionally  prominent,  and  the  clavicle  is  more  than  usually  sigmoid 
in  form.  The  antero-posterior  diameters  of  the  thorax  are  lessened.  The 
curves  of  the  sides  are  exaggerated.  The  open  hand  of  the  observer  can 
clasp  the  side  of  the  chest.  Upon  percussion  the  range  of  hepatic  dulness 
is  diminished  on  the  chest-wall,  but  increased  in  the  epigastric  region ;  the 
sounds  of  the  heart  are  modified,  the  fii'st  sound  being  shortened  and  the 
second  lengthened,  so  that  the  two  sounds  appear  to  be  of  equal  volume. 

Sleep  is  disturbed.  The  patient  snores,  and  wakens  frequently  to 
moisten  the  parched  mouth  and  lips.  Decubitus  varies.  It  may  be  normal, 
or  the  body  may  rest  prone,  with  the  forehead  resting  on  the  flexed  arms, 
In  very  young  children  the  head  often  lies  over  the  arm  of  the  nurse.  In 
sucklings  tlie  act  of  taking  the  breast  is  characteristic,  since  the  mouth, 
being  occupied  by  the  nipple,  can  be  but  momentarily  closed.  Immediately 
after  seizing  the  nipple  the  lij)S  are  withdrawn  and  a  deep  inspiration  is 
taken,  followed  by  a  fretful  cry. 

The  indirect  respiratory  effects  are  seen  in  a  disposition  to  laryngeal 
stridor  or  cough.  A  croupy  inhalation  often  follows  an  attempt  at  digital 
examination  of  the  naso-pharynx.  Sometimes  the  slightest  touch  of  the 
region,  or  even  a  few  drops  of  liquid  thrown  into  the  space,  will  be  followed 
by  a  croupy  cough.  Occasionally  asthma  and  sestival  attacks  of  the  so-called 
"  hay-fever"  coexist  with  the  other  symptoms. 

Excess  of  secretion  of  mucus  in  the  pharynx  is  always  present.  Tena- 
cious mucus  or  muco-pus  adheres  to  the  walls  of  the  naso-pharynx,  to  be 
occasionally  dislodged.  Young  children  swallow  this  material,  and  it  is  not 
often  seen.  In  older  subjects  it  is  raised  by  hawking  and  is  ejected.  The 
enforced  rest  of  the  nasal  chambers  does  not  favor  a  normal  condition  of 
their  lining  membranes.  The  nostrils  are  ordinarily  occupied  with  inspis- 
sated mucus.  Occasionally,  however,  especially  in  children  of  a  strumous 
habit,  a  true  nasal  catarrh  is  established.  The  pharynx  is  irritable.  Use 
can  be  made  of  the  act  of  gagging  in  determining  the  character  of  the 
mucus  in  the  naso-pharynx,  for  at  the  moment  of  elevation  of  the  velum 
and  adduction  of  the  palato-pharyngeal  folds  a  thick  drop  of  grayish 
mucus  is  seen  protruding  back  of  the  uvula. 

One  of  the  more  serious  complications  which  may  arise  in  the  course  of 
the  distresses  connected  M'ith  adenoid  disease  is  due  to  the  inflammation  of  the 
masses  in  diphtheria,  scarlet  fever,  and  tvphoid  fever.  In  illustration  the 
following  case  may  be  cited.     A  boy,  aged  thirteen  years,  who  came  under 
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the  writer's  care  through  the  family  physician,  Dr.  Wharton  Sinkler,  ex- 
hibited in  a  marked  degree  the  symptoms  of  adenoid  growth.  In  addition 
to  mental  apathy  and  sullenness,  the  child  had  never  been  subjected  to 
wholesome  discipline.  As  a  result  he  resisted  treatment,  which  after  a  time 
was  suspended.  A  few  months  afterwards  the  child  sickened  with  typhoid 
fever.  All  the  symptoms  of  adenoid  growth  were  exaggerated  daring  the 
illness ;  the  mental  perverseness  increased  and  added  greatly  to  the  gravity 
of  the  situation.  The  child  died  on  the  fourteenth  day.  Dr.  Sinkler  was 
of  the  opinion  that  the  unrelieved  condition  which  accompanied  the  pharyn- 
geal state  undoubtedly  contributed  to  the  fatal  issue. 

Interferences  with  hearing  are  often  met  with.  They  arise  from  pressure 
of  the  growths  against  the  orifice  of  the  Eustachian  tube,  or  its  obstruction 
with  mucus.  Inflammation  of  the  lining  membrane  of  the  middle  ear  not 
infrequently  occurs.  The  impairment  of  the  hearing  will  oftentimes  awake 
the  anxieties  of  the  parents,  although  the  other  symptoms  of  the  presence 
of  the  growths  have  long  antedated  it.  Mutism  may  be  due  to  adenoid 
growths,  since  the  deafness  arising  from  their  presence  may  be  absolute. 
Impediments  of  speech  are  present  in  proportion  to  the  obstruction  of  the 
naso-pharynx,  and  are  due  to  mechanical  conditions.  The  resonance  of 
the  voice  is  diminished  ;  the  quality  of  the  sounds  dependent  upon  an  open 
pharynx  (i.e.,  the  naso-phar^'nx  and  the  oro-pharynx  acting  as  one  chamber) 
is  destroyed,  and  others  are  substituted  which  normally  belong  to  a  closed 
pharynx  (i.e.,  the  naso-pharynx  being  separated  from  the  oro-jjliarynx  by 
the  velum).  Thus,  m  is  changed  to  b,  and  n  to  d.  The  I  and  r  sounds  are 
mufiled,  since  both  demand  a  patulous  condition  of  the  upper  air-spaces. 

Adenoid  growths  appear  to  have  little  eifect  in  maintaining  stammering, 
if  the  writer  can  form  a  conclusion  from  two  cases  of  stammerers  whose 
condition  in  this  particular  was  not  improved  by  removal  of  the  tumors. 

The  general  state  of  the  patient  is  affected  in  many  ways  by  the  presence 
of  the  growths.  The  imperfect  rest  and  the  unnatural  breathing  create 
anaemia,  which,  occurring  in  the  system  at  an  age  when  the  growth-forces 
are  actively  engaged,  produces  a  variety  of  disturbances,  chiefly  in  the  direc- 
tion of  functional  disorders  of  the  thoracic  and  abdominal  viscera  and  of 
the  nervous  system.  The  patient  has  a  capricious  appetite ;  enuresis  is 
occasionally  noted ;  palpitation  of  the  heart  may  be  a  prominent  symptom. 
Chorea,  especially  of  the  facial  muscles,  is  not  unfrequently  present.  The 
disposition  is  often  sullen  or  fretful,  the  memory  is  bad,  and  for  these 
reasons  (apart  from  the  impairment  of  hearing)  the  child  is  often  found 
to  be  a  dull  scholar.  Drowsiness  during  the  day  may  be  complained  of, 
though  this  may  ensue  upon  interrupted  sleep.  In  one  instance,  where 
in  an  adolescent  the  adenoid  masses  were  associated  with  enlargement  of 
the  tonsils  and  engorgement  of  the  cervical  lymphatics,  the  writer  assumed 
that  the  pressure  of  the  enormous  swellings  against  the  carotid  arteries 
might  be  held  answerable  for  the  symptom  last  named.  Headache  is  often 
complained  of  in  students.     The  symptom  is  of  low  grade  and  is  limited 
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to  the  forehead  aud  temple.  The  effect  upon  the  general  development 
is  noteworthy.  In  young  children  dentition  is  retarded.  In  adolescents 
puberty  is  delayed,  as  instanced  in  the  retention  of  the  juvenile  voice.  It 
is  almost  needless  to  add  that  attempts  at  vocal  training  are  ineffective  so 
Ions:  as  the  resonatinsr  chambers  are  closed. 

The  lymphatic  glands  of  the  neck  are  often  swollen,  but  not  in  any  sic- 
nificant  way.  They  may  suddenly  enlarge  without  apparent  cause.  After 
they  have  thus  changed,  all  the  symptoms  of  adenoid  gro^^i:hs  are  exag- 
gerated. 

Diagnosis. — The  diagnosis  of  adenoid  growths  of  the  vault  can  be 
easily  made  by  the  aid  of  the  rhinal  mirror,  or  by  the  insertion  of  the  finger 
into  the  naso-pharyngeal  space.  It  frequently  happens  that  the  irritability 
of  the  pharynx  is  so  great,  or  the  discipline  of  the  patient  so  poor,  that  the 
digital  examination  is  the  one  which  is  alone  available.  The  methods  of 
conducting  such  an  examination  are  as  follows.  In  a  young  child  the  entire 
trunk,  including  the  arms,  should  be  M'l-apped  in  a  broad  towel  or  folded 
sheet.  The  child  is  held  by  the  thighs,  and  is  turned  upon  its  back  towards 
the  lap  of  the  pJiysician  in  such  wise  that  the  head  is  held  between  the 
knees  of  the  last-named  while  the  lower  part  of  the  trunk  is  on  the  lap 
of  the  attendant.  Thus  the  face  is  directed  upward  and  the  mouth  can  be 
easily  opened  by  a  jaw-dilator.  The  physician  can  hold  this  instrument 
with  the  left  hand  while  inserting  the  index  finger  of  the  right  hand  into 
the  naso-pharynx.  If  the  growths  are  jjresent  he  can  feel  them  distinctly. 
The  contrast  between  the  slightly  elevated,  firm,  obscurely  plicated  surface 
of  the  normal  lymphoid  tissue  and  the  movable,  pediculated,  velvety  grape- 
like  masses  of  the  papillomata  is  conclusive.  When  the  finger  is  withdrawn 
it  is  found  stained  with  venous  blood,  and  the  lower  pharynx  is  also  covered 
with  blood  of  the  same  character. 

Precaution  is  essential  to  demonstrating  that  the  hypertrophies  are  the 
causes  of  the  distresses  reported, — namely,  to  eliminate  all  possible  ob- 
struction in  the  nose,  the  naso-jjharynx,  and  the  oro-pharynx.  Obstruction 
in  the  nose,  as  illustrated  by  atresia,  undue  narrowing,  etc.,  can  be  detected 
by  inspection.  Occlusion  of  the  naso-pharynx  by  other  than  adenoid  gro\vth8 
can  be  determined  by  the  differences  in  the  sensations  given  to  the  finger  by 
the  post-velal  examination.  Fibroma  springs  from  the  sides  of  the  pharynx 
rather  than  from  the  vault,  and  is  apt  to  involve  the  nares.  It  is  always 
broad-based.  From  carcinoma  and  sarcoma  the  growths  are  distinguished 
by  absence  of  local  pain  and  of  spontaneous  hemorrhage,  as  well  as  by  the 
differences  in  palpation.  The  above-named  conditions  are  not  apt  to  occur 
at  the  age  at  which  adenoid  growths  are  frequent. 

Until  the  researches  of  Meyer  the  symptoms  of  adenoid  growth  were 
accredited  to  the  tonsils.  These  curious  bodies  have  been  accused  of 
many  things  of  which  they  have  proved  themselves  to  be  quite  innocent. 
Hypertrophied  tonsils  may  aggravate  the  symptoms  of  adenoid  disease,  but 
they  never  create  them. 
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A  falling  backward  of  the  tongue  in  sleep  in  the  weakened  state  of  the 
system  following  diphtheria  and  whooping-cough  may  simulate  the  mouth- 
breathing  and  snoring  of  adenoid  disease.  Such  symptoms  can  be  elimi- 
nated by  careful  examination  of  the  nose  and  the  naso-pharynx,  conjoined 
with  inquiry  into  the  clinical  history. 

It  is  of  interest  to  distinguish  between  the  oral  conditions  due  to  the 
habit  of  thumb-sucking  and  those  incident  to  faulty  breathing.  In  mouth- 
breathers  the  incisor  teeth  of  the  upper  jaw  are  vertically  disposed  or  nearly 
so,  instead  of  being  inclined  slightly  forward  and  downward  as  is  the  rule 
in  health.  The  central  incisors  are  often  inclined  a  little  towards  each  other, 
and  may  even  overlap.  In  thumb-suckers  the  incisors  are  very  obliquely 
disposed  from  behind  fonvard  and  from  above  downward,  and  protrude 
somewhat  beneath  the  upper  lip.     The  dental  arch  is  always  flat. 

Prognosis. — The  future  of  a  case  of  adenoid  growths  when  neglected 
is  somewhat  as  follows.  The  child  after  passing  the  fifteenth  or  sixteenth 
year  begins  to  breathe  through  the  nose,  the  tonsils  gradually  lessen  in  size, 
and  the  disposition  to  nasal  catarrh  and  earache  disapjjears,  though  a  suffi- 
cient degree  of  vascular  excitement  may  persist  in  both  nose  and  ear.  The 
reflex  symptoms  no  longer  annoy.  The  shape  of  the  chest,  the  elevated  roof 
of  the  mouth,  and  the  contracted  dental  arch  remain  unchanged  throughout 
life.  As  already  remarked,  the  future  is  often  gravely  complicated  by  illness, 
and  doubtless  the  presence  of  adenoid  growths  may  determine  a  fatal  issue 
in  scarlet  fever,  diphtheria,  etc. 

Under  treatment  the  jsrospects  are  very  favorable.  When  the  growths 
are  removed,  the  condition  of  the  child  changes  for  the  better  in  a  few  days 
in  a  manner  that  is  very  striking.  The  face  becomes  animated,  the  appetite 
improves,  and  the  reflex  symptoms  disappear.     The  growths  never  return. 

Treatment. — It  is  evident  from  what  has  been  said  that  a  small  adenoid 
growth  may  exist  in  the  naso-pharynx  without  exciting  distress.  The  only 
danger  which  may  arise  from  the  neglect  of  such  a  growth  is  the  remote 
one  of  an  increase  of  severity  of  an  angina  accompanying  scarlet  fever  or 
diphtheria.  On  the  other  hand,  if  the  group  of  signs  and  symptoms  recog- 
nized as  associated  with  adenoid  is  present,  then .  the  method  to  be  pursued 
is  to  secure  as  prompt  a  destruction  of  the  masses  as  is  practicable. 

If  the  patient  is  an  infant  it  should  be  etherized  and  the  growi;h  ablated. 
This  is  best  done  by  the  finger,  inserted  as  in  digital  examination  of  the 
naso-pharynx.  In  older  children  a  choice  of  treatment  is  presented.  The 
growths  can  be  removed  under  ether  by  ablation  with  the  finger,  or  rasped 
away  by  curettes  introduced  through  the  nose,  or  picked  away  by  forceps 
inserted  through  the  nose  or  the  pharynx ;  or  they  may  be  absorbed  by 
local  applications  of  drugs,  or  destroyed  by  caustics.  Advocates  of  each 
of  these  procedures  have  written  upon  the  subject.  In  place  of  entering 
into  a  discussion  of  these  various  plans,  the  writer  will  assume  the  responsi- 
bility of  stating  that  the  drift  of  opinion  is  decidedly  in  favor  of  removal 
of  the  growths  by  the  finger,  curette,  or  forceps,  rather  than  securing  their 
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destruction  by  absorbents,  astringents,  or  caustics.  Assuming,  therefore 
that  the  two  last-named  procedures  may  be  ignored,  the  question  to  answer 
is,  which  of  the  ablation-plans  of  treatment  is  the  best?  Capart,  Dalbv 
and  F.  H.  Hooper  use  the  finger, — either  depending  upon  the  finger-nail 
to  scrape  away  the  groAvth,  or  strengthening  the  nail  with  a  shield  as  recom- 
mended by  the  two  authorities  first  named.  The  writer  accepts  the  method 
of  operating  with  the  unguarded  finger  as  the  best.  The  sense  of  touch  is 
of  great  use,  and  it  is  withheld  by  any  other  method.  It  is  efiicient,  and 
no  criticism  can  be  brought  against  it.  The  statement  sometimes  made,  that 
the  growths  are  sometimes  too  firm  t«  be  broken  down  by  the  finger,  is  not 
sustained  by  the  writer's  experience.  The  liability  for  masses  detached  by 
the  finger  to  fall  into  the  larynx  appears  to  be  an  exceedingly  remote  one. 

The  details  of  the  manipulation  are  as  follows.  The  child  is  etherized. 
The  jaws  are  separated  and  fixed  by  a  gag.  The  body  is  brought  to  the 
sitting  position,  with  the  head  a  little  flexed  to  induce  the  blood  to  flow 
forward  out  of  the  mouth  and  the  nose.  The  person  etherizing  can  readily 
manage  these  details,  if  a  third  person,  acting  as  attendant,  assists.  The 
operator  passes  the  index  finger  through  the  naso-pharyngeal  aperture 
(i.e.,  back  of  the  velum),  and,  turning  the  palmar  aspect  of  the  tip  down- 
ward, extends  the  terminal  joint,  and  by  such  a  manipulation  squeezes  the 
growths  successively  between  the  finger  and  the  firm  bony  vault  from  which 
they  spring.  If  one  or  more  growths  are  so  movable  as  to  prevent  this 
manipulation  being  easily  accomplished,  the  edge  of  the  vomer  can  be 
used  as  a  resistant  surface  against  which  the  growths  can  be  crushed. 
The  contents  are  forced  out  of  their  limiting  membrane,  and  the  pedicles 
shrink  back  against  the  vault  and,  as  a  rule,  can  be  ignored.  Sometimes  a 
pair  of  polypus-forceps,  or  others  of  special  design  recommended  by  Lowen- 
berg  and  J.  Solis-Cohen,  can  be  used  to  seize  growths  which  lie  on  the  poste- 
rior wall  of  the  pharynx  near  the  velum  or  the  sides  of  the  naso-pharynx. 
(Fig.  1.)     When  the  main  growths  are  removed,  the  curette  or  ring-knife 
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Curette  for  removing  adenoid  growths. 

recommended  by  Meyer  and  modified  by  Beverley  Eobinson  can  be  inserted 
through  the  nose,  and,  by  employing  the  index  finger  of  the  right  hand  as 
a  guide  to  the  surfaces  of  the  naso-pharynx  which  it  is  desired  to  rasp,  all 
remaining  tags  of  the  masses  be  thus  removed.  In  the  writer's  hands 
instrumental  aids  are  secondary  to  the  use  of  the  finger,  and  they  can  often 
be  dispensed  with. 

Storck  uses  a  guillotine-snare,  which  must  certainly  leave  a  vascular 
irritable  surface  beneath  it  unless  each  growth  be  reached  above  its  pedicle. 
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Without  the  aid  of  the  sense  of  touch  this  is  difficult  to  do.  If  the  instru- 
ment requires  the  insertion  of  the  finger  for  its  adjustment,  the  snare  is 
not  needed.  The  same  remark  applies  to  the  use  of  the  galvano-cautery 
snare. 

The  administration  of  ether  is  sometimes  impracticable,  owing  to  heart- 
affection,  or  is  for  some  other  reason  held  to  be  undesiral^le.  Under  these 
conditions  the  use  of  forceps  is  necessitated, — either  Farnham's  modifica- 


FiG.  2. 


Farnham's  forceps  for  removing  adenoid  growths. 

tion  of  the  old  alligator  forceps  (Fig.  2),  used  thi-ough  the  nose,  or  the  post- 
nasal Lowenberg-Cohen  forceps,  inserted  back  of  the  velum.  But  either 
of  these  methods  is  less  accurate  and  more  tedious  than  the  immediate 
ablation  under  ether. 

It  is  undoubtedly  the  case  that  the  longer  the  neglect  the  more  painful 
become  the  growths.  In  several  young  adults  who  came  under  the  writer's 
care,  attempts  to  remove  the  masses  without  ether  were  followed  by  evi- 
dences of  acute  suffering.  As  a  rule,  considerable  hemorrhage  follows  the 
ablation.  The  blood  flows  forward,  for  the  most  jDart,  and  always  ceases 
spontaneously.  But  often  enough  is  swallowed  to  excite  nausea  and  vomiting 
a  short  time  after  the  operation.  The  contents  of  the  stomach,  stained  with 
the  blood  which  has  become  darkened  by  contact  with  the  gastric  secretions, 
often  alarm  the  attendants,  but  this  emesis  is  entirely  salutary,  and  the 
patient  directly  thereafter  becomes  composed.  Acute  frontal  headache  and 
sometimes  a  reflex  toothache  ensue  after  operation,  but  both  symptoms  soon 
disappear. 

The  child  should  be  carefully  housed,  and  for  three  days  kept  in  bed. 
This  is  often  a  difficult  matter,  for  by  the  following  day  the  patient  is  so 
comfortable  that  the  chief  care  of  the  nurse  is  to  carry  out  these  instruc- 
tions.    In  a  word,  no  feverisli  reaction  is  to  be  anticipated.     The  diet  for 
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a  few  days  should  be  fluid  or  semi-solid,  to  protect  the  teeth  and  jaws  from 
the  labor  of  mastication. 

Cases  of  secondary  hemorrhage  have  been  observed,  but  they  are  rare 
The  writer  has  never  seen  one.  If  instruments  are  inserted  through  the 
nose,  a  secondary  epistaxis  may  more  frequently  occur :  in  the  few  cases 
observed  by  the  writer  the  bleeding  stopped  spontaneously. 

In  young  children  the  results  of  treatment  are  secured  at  once.  But  in 
adolescents  the  long  habit  of  faulty  articulation  and  of  mouth-breathine 
will  oftentimes  persist.  Such  children  are  improved  by  a  course  of  calis- 
thenics, and  by  being  placed  under  a  good  trainer  of  the  voice  in  speech. 
If  the  mouth  remains  open  during  sleep,  a  leather  chin-piece  can  be  ad- 
justed to  straps  passing  round  the  head,  to  keep  the  jaws  in  contact. 


STENOSIS  OF  THE  LARYNX. 

By  CHAELES  E.   SAJOUS,  M.D. 


If  the  conditions  included  under  the  above  heading  taken  in  its  literal 
sense  were  alone  to  be  treated  in  this  article,  it  would  be  necessary  to  limit 
ourselves  to  disorders  producing  constriction  or  narrowing  (fl-rei'dc,  "to 
make  narrow,"  "  to  contract"),  and  omit  the  consideration  of  foreign  bodies 
of  the  larynx,  which  do  not  cause  obstruction  by  contracting  the  glottis 
proper,  but  by  offering  a  mechanical  impediment,  varying  with  their  size 
and  form,  to  the  free  passage  of  air.  We  would  thus  be  deprived  of  an 
important  element  in  the  discussion  of  the  general  subject,  and  defeat  our 
purpose  of  making  this  paper  as  complete  as  the  limited  space  at  our  dis- 
posal will  permit.  The  subject  of  obstruction  of  the  larynx  by  foreign 
bodies  has  therefore  been  introduced  and  treated  as  freely  as  though  prop- 
erly comprised  within  the  limits  of  the  title  of  this  paper. 

When  we  consider  the  larynx  anatomically  and  physiologically  we  can 
but  conclude  that  Nature,  though  so  fertile  in  her  efforts  to  protect  the 
organ  against  the  intrusion  of  foreign  substances  during  deglutition,  was 
less  successful  in  devising  means  by  which  the  effects  of  disease  in  limiting 
its  all-important  function  in  relation  to  respiration  could  be  compensated. 
Indeed,  we  find  ourselves  furnished  with  duplicate  organs  of  sense ;  with 
pairs  of  many  of  the  viscera  performing  important  functions, — the  lungs, 
in  relation  to  respiration  ;  the  kidneys,  in  relation  to  micturition  ;  the  ovaries 
and  testicles,  in  relation  to  reproduction,  etc. ;  while  the  larynx  is  not  only 
single,  but  has  a  double  function  to  perform, — respiration  and  voice-pro- 
duction, the  latter  in  itself  standing  as  an  etiological  element  of  danger  in 
the  production  of  conditions  calculated  to  compromise  its  integrity. 

Topographically  considered,  from  epiglottis  to  cricoid,  the  internal  aspect 
of  the  larynx  presents  features  which  would  seem  to  render  the  presence  of 
local  disorders  much  more  serious,  as  regards  the  maintenance  of  life,  than 
in  other  situations.  Principal  among  these  is  the  narrowness  of  the  passage, 
which  makes  it  possible  for  an  inflammatory  disorder,  practically  benign  in 
other  localities,  to  jeopardize  life  by  even  a  moderate  infiltration ;  while  a 
tumor,  of  a  size  that  would  hardly  cause  anxiety  when  located  in  other 
parts,  would  here  compromise  the  possessor's  existence  to  a  material  degree. 
Again,  muscular  spasm  might  involve,  as  in  general  chorea,  every  super- 
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iicial  muscle  of  the  body  without  danger  to  the  sufferer ;  in  the  larviix 
spasm  becomes,  on  account  of  its  limited  lumen,  a  frequent  cause  of  sudden 
death.  Foreign  bodies,  owing  to  the  antagonistic  action  of  the  inspired  air- 
current  against  the  physiological  closure  of  the  epiglottis,  readily  gain  access 
to  the  laryngeal  cavity,  to  become  embedded  above  or  below  the  ventricular 
bands,  which  soon  swell,  further  securing  the  intruder  against  extraction 
and  increasing  the  danger  of  suffocation  to  which  the  patient  is  exposed. 

Histologically,  the  richness  in  cellular  tissue  which  characterizes  the 
upper  part  of  the  larynx  renders  it  liable  to  dangerous  infiltration  upon 
provocations  which  elsewhere  would  prove  unimportant ;  while  pathologi- 
cally, its  situation  between  the  lungs  and  the  upper  air-tract  causes  it  to 
take  part  to  a  greater  or  less  extent  in  the  inflammatory  processes  of  either 
whether  through  continuity  of  tissue  or  as  a  result  of  the  effects  of  the  irri- 
tating discharges  to  which  it  is  exposed.  Altogether,  the  larynx  is  probably 
the  least  protected  organ  of  the  system. 

Laryngeal  stenosis  is  but  the  aggravation  of  a  deficiency  in  the  lumen 
of  the  vocal  organ,  a  deficiency  doubtless  necessary  for  the  proper  perform- 
ance of  all  the  functions  over  which  it  presides.  Its  existence  begins  as 
soon  as  by  any  pathological  process  the  physical  conformation  of  the  larynx 
becomes  enlarged.  As  generally  considered,  however,  the  term  stenosis  ob- 
tains when  sufficient  narrowing  of  the  laryngeal  aperture  has  taken  place 
to  interfere  seriously  with  the  passage  of  air. 

Etiology. — Among  the  causes  of  stenosis  in  children,  those  involving 
an  inflammatory  process,  primarily  or  secondarily,  are  by  far  the  most 
common.  The  inflammation  may  either  be  acute,  chronic,  or  oedematous; 
it  may  limit  itself  to  certain  parts, — the  ventricular  bands,  the  epiglottis, 
the  ary-epiglottic  folds,  or  other  portions  of  the  larynx, — or  it  may  involve 
the  entire  organ.  Probably  the  simplest  form  of  stenosis  is  that  occurring 
as  a  result  of  a  severe  attack  of  simple  laryngitis,  which  is  apt  to  be  more 
serious  in  children  than  in  adults.  Besides  the  other  symptoms  present,— 
i.e.,  paroxysmal  cough,  hoarseness,  hot  and  dry  skin,  frequent  pulse,  etc.,— 
a  slight  dyspnoea,  subject  in  some  cases  to  spasmodic  exacerbations,  is  expe- 
rienced by  the  child,  whose  respiration  is  decidedly  accelerated.  A  laryn- 
goscopic  examination  at  this  time  reveals  marked  tumefaction  resulting 
from  extension  of  the  inflammatory  process  to  the  submucous  tissue,  with 
consequent  infiltration  of  serum  loaded  with  leucocytes.  This  forms,  m 
our  opinion,  to  all  intents  and  purposes  a  mild  though  frequent  variety  of 
laryngeal  cedema^  which  may  suddenly  assume  a  dangerous  character.  In 
these  cases  an  additional  cause  of  stenosis  may  frequently  be  found  m 
defective  muscular  action,  the  result  of  vascular  engorgement  or  impau'ed 
innervation. 

'  See  ease  of  death  in  undeveloped  oedema,  quoted  by  Fagge,  vol.  i.  p.  810,  Phimdel- 
phia,  1882. 

''  Gottstein,  p.  100  ;  translation  by  McBride,  Edinburgh. 
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True  oedema  of  the  larynx,  however,  is  au  infrequent  cause  of  stenosis 
in  children,  Sestier  (quoted  by  Morell  Mackenzie)  having  found  but  seven- 
teen cases  in  children  under  fitleen  years  of  age  in  a  list  of  two  hundred 
and  fifteen.  Its  origin  may  be  due  to  traumatism,  impacted  foreign  bodies, 
the  inhalation  of  caustics,  steam,  and  otlrer  irritating  and  destructive  sub- 
stances, or  it  may  occur  as  a  complication  of  eruptive  fevers  and  other 
general  disorders,  especially  scarlet  fever,  diphtheria,  measles,  small-pox, 
typhoid  fever,  erysipelas,  and  pertussis.'  Au  interesting  case  of  marked 
laryngeal  dyspncea  occurring  as  a  complication  of  measles  was  recently 
reported  by  L.  Emmett  Holt,  of  New  York.^  At  the  autopsy  the  vocal 
bands  were  found  to  be  completely  destroyed  by  ulceration,  which  extended 
upward  to  the  ventricle  and  downward  about  one-fourth  of  an  inch ;  it 
had  apparently  reached  the  cartilage.  The  dyspnoea  was  probably  due  to 
oedema  or  to  the  presence  of  a  mass  of  ragged  necrotic  tissue  which  was 
found  to  cover  the  laryngeal  surfaces.  Stenosis  of  the  larynx  as  a  com- 
plication of  typhoid  fever  in  children  was  encountered  six  times  in  a  series 
of  ninety-four  cases  by  Keen,  of  Philadelphia.  In  addition  to  the  oedema 
observed  in  the  course  of  scarlet  fever,  an  exudation  which  greatly  resem- 
bles the  pseudo-membrane  of  diphtheria  is  often  found  to  act  as  an  effective 
agent  of  suffocation.  This  has  also  been  noticed,  though  rarely,  in  measles 
and  in  hemorrhagic  small-pox.  In  erj^sipelas,  the  oedema  is  occasionally 
comphcated  with  a  paralysis  of  the  muscles  of  deglutition  which  renders 
easy  the  passage  of  food  into  the  larynx. 

A  stenosis  occurring  in  the  course  of  au  inflammatory  process  may  owe 
its  existence  to  a  spasmodic  element,  even  though  the  inflammation  be  slight. 
This  is  well  exemplified  by  the  disease  commonly  called  croup  (spasmodic 
laryngitis,  spasm  of  the  glottis),  one  of  the  most  frequent  of  the  winter 
disorders  to  which  children  in  this  country  are  liable.  The  narrowing  of 
the  glottis  seems  to  be  due  to  a  disordered  action  of  the  excito-motor  inner- 
vation of  the  part,  the  irritant  being,  in  all  probability,  the  slight  inflam- 
mation of  the  laryngeal  mucous  membrane  which  constitutes  the  primary 
element  of  the  disease.  Briant  ^  called  attention  to  the  fact  that  in  malaria 
attacks  of  stenosis,  resembling  those  of  croup,  occasionally  occur,  in  which 
there  is  intense  redness  of  the  entire  respiratory  tract. 

The  action  of  the  inflammatory  process  in  causing  the  stenosis  may 
be  greatly  increased  by  adhesive  secretions  or  false  membrane,  originating 
either  locally  or  in  neighboring  cavities,  while,  on  the  other  hand,  though 
rarely,  these  factors  may  form  the  only  element  of  obstruction.  In  the  spas- 
modic stenosis  of  acute  catarrhal  laryngitis,  for  instance,  Morell  Mackenzie  * 
considers  it  probable  "  that  muscular  action  operates  as  a  secondary  cause, 


'  Gottstein,  p.  254  ;  translation  by  McBride,  Edinburgh. 
'  Trans.  New  York  Pathological  Society,  February  3,  1889. 
'  Gazette  des  Hopitaux,  No.  40,  1883. 

'  Diseases  of  the  Pharynx,  Larynx,  and  Trachea,  English  edition. 
Vol.  II.— 32 
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and  that  it  depends  primarily  on  the  laryngeal  secretion  becoming  insnis- 
sated  during  sleep,  when  the  mouth  is  often  open.  Collecting  in  this  state 
in  the  very  narrow  glottis  of  the  child  and  adhering  to  the  vocal  cords  the 
thickened  mucus  gives  rise  to  a  gradually-increasing  impediment  to  respira- 
tion." This  obtains,  though  to  a  less  degree,  in  the  great  majority  of  affec- 
tions inducing  stenosis,  the  interference  with  the  expulsive  function  of  the 
larynx  incident  to  the  local  disorder  doubtless  contributing  a  large  share  to 
the  retention  of  the  secretions  between  the  swollen  surfaces.  The  mauner 
in  which  even  marked  dyspucea  may  occur  solely  through  the  presence  of 
inspissated  secretion  was  well  exemplified  by  the  case  of  a  boy  recently  seen 
by  the  writer,  in  Nvhom  a  collection  of  dry,  greenish  masses  of  purulent  exu- 
dation, almost  entirely  occluding  the  glottis,  was  detected  immediately  below 
the  vocal  bands, — a  typical  laryngitis  sicca.  The  case  was  devoid  of  all 
hemorrhagic  phenomena,  however,  although  these  might  have  appeared  had 
the  crusts  been  roughly  removed. 

Diphtheria  vividly  illustrates  the  aggravating  action  of  pseudo-mem- 
brane upon  an  already-existing  narrowing  of  the  laryngeal  aperture  oceur- 
riug  as  a  result  of  the  jsrimary  inflammatory  process.  The  false  membrane 
may  apj^ear  in  patches  and  not  occasion  much  interference  with  the  pas- 
sage of  the  air-current ;  but  in  the  great  majority  of  cases  it  forms  a 
perfect  cast  of  the  laryngeal  cavity,  and,  being  comparatively  thick  and 
dense,  and  very  adherent  to  the  underlying  and  generally  greatly  infil- 
trated and  swollen  membrane,  it  further  diminishes  the  already-reduced 
calibre  of  the  organ,  leaving  a  small  aperture,  which  may  be  occluded  at 
any  moment  by  the  forcible  incursion  of  a  detached  piece  of  membrane 
from  a  neighboring  part  or  close  of  itself  through  increased  infiltration  of 
the  underlying  cellular  tissue. 

Though  laryngeal  syphilis  is  rare  in  children,  it  is  nevertheless  entitled 
to  consideration  as  a  cause  of  stenosis  in  them,  the  hereditary  form,  how- 
ever, appearing  to  be  the  only  one  in  which  the  active  ulcerative  process  or 
the  subsequent  cicatricial  contraction  is  sufficiently  marked  to  produce  steno- 
sis. In  infants  even  these  conditions  may  prevail,  as  evinced  by  Isidor 
Frankl's  case '  of  a  child  two  months  old  who  died  of  acute  stenosis,  and 
whose  larynx  showed  post  mortem  marked  syphilitic  disease.  Perichondritis 
and  subsequent  necrosis  form  an  element  of  danger  in  laryngeal  syphilis  of 
children,  owing  to  the  diminutive  size  of  the  surrounding  cavities  in  them 
and  the  likelihood  of  necrosed  cartilage  falling  into  the  larynx.  Cica- 
tricial contraction  following  active  syphilitic  inflammation  is  also  a  fertile 
cause  of  stenosis,  as  instanced  by  a  case  recently  reported  by  Maliuowski. 
An  alarming  attack  of  dyspnoea  having  occurred  in  a  child  three  years  old, 
in  whom  the  diagnosis  of  laryngeal  syphilis  had  previously  been  established 
by  the  mirror,  tracheotomy  was  performed,  but  the  trachea  was  so  reduced 

'  Wiener  Med.  Wochenschrift,  1868,  Nos.  69  and  70,  quoted  by  Morell  Mackenzie. 
'  Gazeta  Lekarska,  Nov.  28,  1888;  in  Journal  of  Laryngology,  etc.,  April,  1889. 
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in  diameter,  by  reason  of  cicatrices,  that  the  smallest  canula  could  not  be 
introduced.     The  diagnosis  was  confirmed  by  the  autopsy. 

The  cicatricial  contraction  following  syphilitic  pharyngeal  ulceration 
may  also  cause  considerable  interference  with  the  passage  of  air  into  the 
larynx  by  involving  the  epiglottis  and  holding  it  down  over  the  margin  of 
the  aperture.  Perichondritis,  the  result  of  active  specific  ulceration,  may 
so  aggravate  the  local  infiltration  as  to  greatly  compromise  the  already- 
narrowed  larynx,  and  seriously  endanger  the  patient  in  case  of  a  sudden 
rupture  of  the  pocket  of  pus,  which  is  usually  formed  around  the  inflamed 
cartilage.  The  possible  escape  of  the  necrosed  piece  into  the  larynx  is 
another  source  of  suffocation  which  may  present  itself  in  such  cases.  J.  N. 
Mackenzie  has  shown  that  spasm  is  a  not  infrequent  complication  of  con- 
genital syphilitic  laryngitis.' 

In  laryngeal  phthisis,  which  occurs  in  children  in  the  proportion  of 
about  two  per  cent,  of  all  cases,  the  infiltration,  which  forms  one  of  the 
characteristics  of  the  disease,  acts  as  an  occasional  cause  of  stenosis.  The 
pathognomonic  pyriform  swelling  of  the  ary-epiglottic  fold,  when  marked, 
is  usually  the  first  impediment  to  the  passage  of  air ;  but  serious  dyspnoea 
occurs  only  when  the  other  portions  of  the  larynx,  the  ventricular  bands, 
the  epiglottis,  etc.,  become  oedematous,  the  swollen  parts  acting  as  so  many 
cushions  to  occlude  the  laryngeal  cavity.  This  form  of  stenosis  is  seldom 
sufficiently  marked,  however,  to  call  for  surgical  interference.  Gouguen- 
heim,^  in  an  interesting  study  of  the  subject  read  before  the  Laryngological 
Section  of  the  International  Congress  at  Copenhagen  in  1884,  affirms  that 
true  cedema  of  the  glottis — or,  rather,  of  the  aryteno-epiglottic  folds — is 
exceedingly  rare  in  tubercular  laryngitis,  and  that  in  almost  all  cases  in 
which  it  is  present  it  is  due  to  necrosis  of  some  cartilage.  Dyspnoea  from 
this  cause  is,  therefore,  of  great  rarity,  since  it  does  not  occur  in  all  cases  of 
oedema.  With  Doleris,  he  considers  the  true  cause  of  the  tumefaction  of 
the  soft  tissues  to  be  an  infiltration  of  tuberculous  elements. 

Another  cause  of  obstruction  in  this  class  of  cases  is  the  quantity  of 
secretion  originating  locally  and  in  the  lungs,  which  is  discharged  with 
great  difficulty,  owing  to  the  soi'eness  of  the  parts,  and  to  their  impaired 
muscular  motility,  occasionally  in  itself  an  element  of  stenosis.  Irregular 
tuberculous  vegetations  are  not  infrequently  developed,  further  restricting 
the  remaining  space.  Phthisis  of  the  pharynx,  by  extending  to  the  upper 
portion  of  the  larynx,  may  give  rise  to  all  the  phenomena  occurring  in  con- 
nection with  the  purely  laryngeal  affection. 

Leprosy  of  the  larynx  is  also  a  possible  cause.  An  illustrative  case 
was  recently  reported  by  Drs.  Whipman  and  Delepine  to  the  Clinical 
Society  of  London,'  of  a  boy  fourteen  years  of  age,  in  whom  death  re- 


'  Amer.  Jour.  Med.  Sci.,  October,  1880. 

'  L'ffideme  laryngee  dans  la  Tuberculose  du  Larynx,  vol.  iv.  p.  122. 

'  British  Medical  Journal,  March  16,  1889. 
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suited  from  an  attack  of  dyspnoea  which  was  found  to  be  due  to  tubercular 
lupus  involving  the  larynx,  trachea,  and  bronchi.  Rachitis  is  considered 
by  Rhen'  as  a  prolific  cause  of  reflex  stenosis,  that  author  having  never 
met  a  case  of  laryngismus  stridulus  in  which  symptoms  of  rachitis  were 
absent, — a  statement  which  can  only  be  taken  with  considerable  reserve. 

Laryngeal  tumors  cause  stenosis  in  almost  every  case,  although  the 
degree  of  constriction  is  considerably  influenced  by  the  location  and  size  of 
the  growth  present.  There  is  considerable  variance  among  writers  as  to 
the  proportionate  predilection  of  children  to  laryngeal  growths.  Taking 
the  tabulations  of  the  principal  writers  on  the  subject,  however,  Fauvei'' 
Mackenzie,^  Causit,*  Von  Bruns,  and  others,  including  thirty-one  cases  of 
neoplasms  (excluding  the  cases  of  tuberculous  vegetations  which  he  con- 
siders as  polypi),  collected  by  Horace  Green,'  and  which  are  generally  over- 
looked, a  fair  estimate  would  seem  to  bring  the  proportion  to  at  least  thirty- 
five  per  cent.,  including  congenital  cases. 

The  calibre  of  a  child's  larynx  being  naturally  smaller  than  that  of  an 
adult,  dyspnoea  occurs  earlier  in  the  history  of  the  case,  the  tumor  growing 
as  it  would  in  an  adult.  Another  cause  for  comparatively  early  stenosis  in 
the  majority  of  infantile  cases  is  the  fact  that  the  form  of  neoplasm  most 
frequently  found  in  children  is  the  multiple  papilloma  with  broad  implanta- 
tion, which  in  its  growth  leaves  no  gap  for  the  passage  of  air  around  its 
margin.  A  comparatively  small  neoplasm  may  give  rise  to  the  same  re- 
sult with  even  more  rapidity  wlien  situated  near  the  edge  of  a  vocal  band 
and  extending  along  its  length,  or  when  situated  immediately  below  or 
above  the  anterior  commissure,  the  narrowest  part  of  the  laryngeal  cavity 
being  thus  the  first  impinged  upon.  When  the  growth  is  pedunculated, 
the  stenosis  may  be  intermittent,  especially  when  sufficiently  free  in  motion 
to  be  influenced  by  the  respiratory  current,  which,  either  from  above  or 
below,  according  to  the  location  of  the  tumor,  forces  the  latter  between  the 
vocal  bands.  Position  also  acts  in  the  same  manner,  the  weight  of  the 
neoplasm  causing  it  to  locate  itself  favorably  or  unfavorably  as  regards  the 
production  of  obstruction.  A  congenital  web  of  membrane  between  the 
vocal  bands  has  been  met  with  in  a  few  instances,  acting  as  a  cause  of 
stenosis.  An  interesting  case  was  recently  reported  by  Seiifert  and  Hoffa, 
in  which  the  web  was  so  tough  that  the  point  of  a  laryngeal  knife  was 
broken  when  an  attempt  to  incise  it  was  made.  In  a  subsequent  report 
Seiffert  stated  that  he  had  found  the  same  phenomenon  in  each  of  two 
sisters  of  the  former  case,  aged  twelve  and  eight  respectively. 

Foreign  bodies  of  all  sorts,  of  a  size  permitting  their  introduction  mto 

'  Gerhardt,  Kinderkrankheiten,  Bd.  iii.  S.  92. 

^  Maladies  du  Larynx,  Paris,  1876. 

'  Essay  on  Growths  in  the  Larynx,  Philadelphia,  1881. 

*  Etudes  sur  les  Polypes  du  Larynx. 

6  Surgical  Treatment  of  Polypi  of  the  Larynx,  New  York,  1859. 

6  Berliner  Klin.  Wochenschrift,  March  5,  1888. 
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the  oral  cavity,  have  foimd  their  way  into  the  laiynx,  thereby  causing  more 
or  less  obstruction  by  pure  mechanical  impediment,  by  penetrating  either  or 
both  ventricles  or  other  portions  of  the  cavity,  or  by  pressing  upon  the  epi- 
glottis, which  in  turn  closes  partially  or  completely,  as  the  case  may  be,  the 
margin  of  the  cavity.  Although  marked  stenosis  requires  for  its  production 
a  foreign  body  of  sufficient  size  to  diminish  greatly  the  lumen  of  the  glottis, 
a  very  small  object  may  cause  serious  obstruction  by  inducing  reflex  spasm. 
Again,  a  diminutive  foreign  body  may  endanger  life  by  giving  rise  to  violent 
inflammation  and  infiltration,  results  observed  in  a  case  of  the  writer's, — a 
young  boy,  in  whom  a  small  sand-burr,  which  had  lain  beneath  the  anterior 
commissure  four  hours,  had  already  caused  sufficient  oedema  to  interfere 
alarmingly  with  respiration. 

Paralysis  of  the  larynx,  especially  when  the  epiglottis  is  involved,  as  often 
seen  in  the  form  following  or  accompanying  diphtheria,  greatly  facilitates 
the  impaction  of  food  or  other  foreign  substances.  Another  death  was  lately 
reported  by  N.  F.  Klein,'  due  to  strangulation  from  this  cause,  the  child 
having  been  allowed  to  partake  of  solid  food,  contrary  to  the  physician's 
directions. 

Bilateral  j^aralysis  of  the  abductors  of  the  vocal  bauds,  through  which 
the  latter  are  forced  to  remain  in  adduction  near  the  median  line,  is  an  occa- 
sional cause  of  stenosis  in  children.  Unilateral  paralysis — the  form  most 
frequently  met  with  in  them^ — may  also  give  rise  to  a  certain  degree  of  inter- 
ference with  breathing,  owing  to  the  smallness  of  the  lumen  on  the  healthy 
side.  The  sense  of  suffocation,  however,  is  usually  experienced  only  during 
physical  exercise. 

Congenital  abnormalities  in  addition  to  those  already  described  occa- 
sionally give  rise  to  dyspnoea.  One  of  these,  which  seems  to  be  almost 
confined  to  female  infants,  is  a  peculiar  conformation  of  the  epiglottis, 
which  appears  folded  upon  itself  like  a  leaf  on  its  midrib.  This  con- 
formation causes  its  edges  to  approximate  closely  the  aiy-epiglottic  folds 
and  to  limit  greatly  tlie  upper  lumen  of  the  larynx,  producing  apparent 
dyspnoea  and  a  loud  and  almost  constant  crowing  sound.  Other  malfor- 
mations of  the  epiglottis,  the  ary-epiglottic  folds,  etc.,  have  also  been  re- 
corded. 

Obstruction  to  the  passage  of  air  into  the  larynx  may  find  its  origin  in 
disorders  of  contiguous  parts,  especially  those  troubles  likely  to  give  rise  to 
oedema, — i.e.,  diphtheria,  tonsillitis,  pharyngeal  abscess,^  burns  and  wounds 
of  the  pharynx,  etc.  Cicatrices  resulting  from  wounds  of  the  larynx  and 
surrounding  tissues  doubtless  produce  the  same  effect  as  in  adults,  and  are 
therefore  entitled  to  mention. 

Direct  pressure  may  be  exerted  upon  the  larynx  by  swollen  glands 

'  Polyclinic,  December,  1888. 

'  Pointed  out  by  Semon. 

'  Cohen,  Diseases  of  the  Throat  and  Nasal  Passages,  New  York,  1879,  p.  245. 
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under  the  angle  of  the  jaw  and  cause  actual  stenosis.  In  the  case  of  a  boy 
two  years  of  age  seen  by  the  writer,  for  instance,  the  dysjjnoea  was  so  great 
from  this  cause  that  preparations  were  made  tor  operative  procedures  to 
which,  however,  it  was  not  necessary  to  resort.  The  same  effect  mav  be 
produced  by  other  forms  of  cervical  tumors  or  by  abscesses  in  the  celkilar 
tissue  of  the  neck. 

Diagnosis. — Important  to  remember,  when  a  diagnosis  in  a  case  of 
dyspnoea  is  to  be  made,  is  the  fact  that  the  function  of  respiration  in  infanev 
and  early  childhood  possesses  characteristics  of  its  own,  not  only  in  tiie 
manner  in  which  it  is  performed  physiologically,  but  as  regards  rhythm  and 
proportionate  number  of  functional  acts. 

Examined  during  sleep,  when  disturbing  elements  will  not  affect  and 
perhaps  modify  his  nervous  ecjuilibrium,  a  healthy  ciiild  will  be  observed 
to  breathe  entirely  through  the  nasal  passages,  which,  though  narrow,  are 
amply  sufficient  for  the  column  of  air  which  they  are  destined  to  contain. 
The  inspiratory  current  is  alone  heard,  a  gentle,  soft  souffle,  but  the  expira- 
tory current  is  noiseless  and  short  and  is  followed  by  a  brief  period  of  rest. 
In  infants,  up  to  the  fourth  or  fifth  M'eek,  these  acts  of  respiration  do  not 
always  alternate  regularly,  and  sometimes  present  the  characters  of  the 
Cheyne-Stokes  respiration, — i.e.,  occasional  periods  of  apparent  apuoea;  but 
in  older  children  this  peculiarity  gradually  disappears,  and  the  function  is 
finally  carried  on  regularly.  In  the  newly-born  the  respiration  may  range 
from  30  to  45 ;  at  six  months  about  25,  and  at  two  years  20. 

Another  jjoint  of  imjjortance  is  the  fact  that  in  children  of  both  sexes 
the  respiratory  act  is  carried  on  principally  by  the  diaphragm  and  by  the 
lower  part  of  the  chest,  as  in  adult  males,  the  ribs  moving  outwardly  to  a 
very  slight  extent  during  inspiration.  The  elevation  and  descent  of  the 
abdominal  walls,  through  the  pressure  exerted  by  the  diaphragm  on  the  in- 
testines, is,  therefore,  an  excellent  guide  in  ascertaining  the  movements  of 
both  diaphragm  and  lungs,  and  of  considerable  value  \vhen  compared  with 
those  occurring  during  laryngeal  stenosis. 

A  point  of  primary  importance  is  whether,  though  apparently  laryngeal, 
the  dyspnoea  does  not  depend  upon  some  interference  with  the  passage  of 
the  air-current  in  some  other  part  of  the  respiratory  tract, — a  differentiation 
wiiich  becomes  especially  difficult  when  the  trachea  or  the  primary  or  sec- 
ondary bronchi  are  involved.  In  peribronchial  adenopathies,  for  instance, 
the  dyspnoea,  which  sometimes  reaches  the  stage  of  orthopuoea,  may  give  rise 
to  laryngo-tracheal  whistling  sufficiently  loud  to  be  heard  at  a  considerable 
distance,  though  uncomplicated  by  paralysis  due  to  pressure  on  the  vagus. 
As  shown  by  the  valuable  statistics  of  H.  A.  Hare,  of  Philadelphia,  diseases 
of  the  mediastinum  may  present  the  same  source  of  confusion  by  giving 
rise  to  dyspnoea,  which  was  present  in  twenty-eight  of  the  forty-six  casea 

1  Jules  Simon,  Conferences  therapeutiques  et  oliniques  sur  les  Maladies  des  Enfants, 
p.  22,  vol.  ii.,  Paris,  1887. 
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reported^  as  occurriug  in  children  (sixty  per  cent.).  The  thymus  gland,  in- 
stances both  of  prolonged  existence  and  of  excessive  growth  of  which  have 
been  reported,  may,  on  account  of  its  position  between  the  sternum  and 
the  trachea  and  of  the  slight  power  of  resistance  of  the  rings  of  the  latter 
during  infantile  life,  cause  not  only  dyspucea  but  suffocation.^  Precisely 
the  same  statement  might  be  made  concerning  the  thyroid  gland,  the  middle 
lobe  of  which,  when  enlarged,  occasionally  passes  down  behind  the  sternum. 
Goitre,  for  instance,  and  other  forms  of  thyroid  tumors,  so  situated  as  to 
be  compressed  by  overlying  muscles,  occasionally  give  rise  to  orthopnoea. 

An  apparently  laryngeal  stridor  may  be  due  to  disorders  of  the  respira- 
tory tract  more  remote  than  those  described  above.  In  the  dyspnoea  of 
bronchial  asthma  which  occasionally  follows  whooping-cough,  measles,  [or 
infantile  bronchitis,  for  instance,  the  distressing  wheezing  seems  to  be  located 
at  the  throat,  while  in  reality  it  depends  upon  bronchial  stridor,  spasmodic 
or  exudative.^  Emphysema  also  gives  rise  to  the  same  peculiarity  in  a 
large  proportion  of  cases. 

While  the  laryngeal  mirror,  revealing  at  once  the  unimpaired  motility 
and  practically  normal  appearance  of  the  larynx,  might  alone  be  sufficient 
to  establish  beyond  a  doubt  the  peripheral  cause  of  dyspnoea  in  these  cases, 
the  difficulty  often  encountered  in  using  the  instrument  satisfactorily  in 
children  renders  the  diagnosis  doubtful  in  a  proportionate  number  of  cases, 
unless  other  means  of  diagnosis  at  our  disposal  be  carefully  employed. 
This  may,  in  fact,  be  said  of  all  disorders  of  childhood  in  which  the  laryn- 
geal mirror  has  to  be  employed,  especially  when  the  cases  are  seen  in  their 
incipiency  and  when  febrile  symptoms  are  not  present  as  an  element  of  the 
disorder.  Many  of  these  means  even  are  sometimes  likely  to  mislead. 
The  character  of  the  voice,  for  instance,  considered  by  some  authors  as  a 
valuable  differential  sign,  loses  much  of  its  value  when  we  take  into  con- 
sideration that  in  the  pulmonary  disorders  capable  of  presenting  apparently 
laryngeal  dyspucea  as  a  symptom  hoarseness  is  not  infrequently  present. 
Fremitus  over  the  seat  of  constriction,  which  a  sensitive  touch  can  detect 
readily  and  to  great  advantage,  may  also  be  simulated  by  the  presence  of 
mucus,  which  conveys  to  the  finger  the  same  impression  as  a  constriction, 
— itself,  in  fact,  often  the  seat  of  an  accumulation  of  mucus.  The  appear- 
ance and  movements  of  the  chest,  even,  may  be  of  no  diagnostic  value, 
since  many  of  the  disorders,  whether  laryngeal,  tracheal,  or  bronchial 
(primary  ramifications),  jjresent  in  this  particular  the  same  clinical  picture. 
We  have,  however,  in  auscultation  and  percussion  almost  unerring  means 
to  settle  any  mooted  question. 

By  means  of  the  first,  the  location  of  the  obstruction  can  be  ascertained 


'  The  Pathology,  Clinical  History,  and  Diagnosis  of  Affections  of  the  Mediastinum, 
including  the  Clinical  History  of  Five  Hundred  and  Twenty  Cases,  Philadelphia,  1889. 
^  Quain's  Dictionary  of  Medicine,  New  York,  1887,  p.  1630. 
'  T.  B.  Berkart,  Bronchial  Asthma,  2d  ed.,  London,  1889. 
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with  certainty,  at  least  as  far  as  the  second  bifurcation.  The  peculiar 
wheezing  sound  (conuige)  which  is  always  an  element  of  the  case  when 
constriction  of  either  the  larynx,  the  trachea,  or  the  larger  bronchi  is 
present,'  and  which  heard  from  a  distance  seems  generally  to  be  located  at 
the  larynx,  does  not  convey  the  same  impression,  especially  when  the  stetho- 
scope is  used  ;  but  the  wheezing  sound  may  be  traced  down  along  the  trachea 
which  acts  as  a  resonant  chamber,  to  the  scat  of  obstruction,  where  it  stops 
to  give  place  further  on  to  sounds  varying  according  to  the  local  disturbauce 
but  diflering  completely  from  that  heard  above.  Located  at  the  larynx  it 
is  readily  detected,  the  sounds  varN-ing  with  the  mechanical  cause  of  the 
constriction,  the  density  of  the  parts,  and  the  presence  or  absence  of  secre- 
tions. Though  transmitted  to  surrounding  cavities,  the  sound  gradually 
diminishes  as  tlie  distance  from  the  larynx  is  increased,  its  greatest  intensity, 
as  in  the  case  of  peripheral  constrictions,  being  located  at  the  stenosed  area. 
Percussion  is  of  value  by  giving  us  an  idea  of  the  relative  proportion  of 
air  between  the  parts  of  the  respiratory  tract  above  and  below  the  constric- 
tion,— decrease  in  the  normal  proportion  of  air  being  manifested  by  dulness, 
and  increase  by  exaggerated  resonance.  When  the  stenosis  is  at  the  larynx, 
and  is  of  a  character  inducing  inspiratory  dyspnoea,  the  normal  quantity  of 
air  in  the  chest  is  naturally  reduced,  and  dulness  results.  Expiratory 
dyspnoea,  on  the  contrary,  causes  the  chest  to  be  overfilled,  thus  giving  rise 
to  increased  resonance,  sufficiently  marked  at  times  to  resemble  tympany. 
In  constrictions  below  the  larynx  the  percussion-note  remains  the  same 
until  the  stricture  is  reached,  when  suddenly  a  small  area  of  dulness  is 
observed,  which  is  either  continued,  or  replaced  by  exaggerated  resonance, 
as  the  case  may  be.  The  other  symptoms  are  naturally  necessary  to  deter- 
mine the  individual  nature  of  each  case. 

The  differential  diagnosis  of  stenosis  occurring  as  a  complication  of 
inflammatory  disorders  of  the  throat  or  of  eruptive  fevers  does  not  require 
to  be  dwelt  upon,  a  proper  recognition  of  the  primary  affection  determining 
at  the  same  time  the  cause  of  the  constriction  and  its  nature.  More  diffi- 
cult to  diagnose,  however,  are  the  cases  in  which  no  febrile  elements  exist, 
and  in  which  alone  the  symptoms  resulting  from  stenosis  are  present. 

In  each  of  these  diseases  a  positive  diagnosis  can  be  determined  by  the 
laryngoscope,  in  some  cases  with,  in  others  without,  the  assistance  of  the 
general  symptoms.  Without  the  mirror,  however,  all  must  remain  within 
the  domain  of  uncertainty,  a  fact  which  should  cause  the  practitioner  to  spare 
no  effort  to  obtain  a  careful  examination,  even  if  it  is  necessary  to  resort  to 
anaesthesia  or  to  the  artificial  elevation  of  the  epiglottis. 

As  it  is  not  intended  that  this  article  should  comprise  individual  affec- 
tions of  the  larynx  in  relation  to  differential  diagnosis,  treatment,  etc.,  the 
reader  is  refei-red  to  the  portions  of  the  work  in  which  the  several  diseases 
are  described. 

'  Dieulafoy,  Manuel  de  Pathologie  interne,  tome  i.,  Paris,  1888. 
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BENIGN   GROWTHS. 

The  statistics  given  by  different  authorities  on  this  subject  do  not  agree 
as  to  the  relative  frequency  of  benign  laryngeal  growths  in  children.  In 
1854  Middeldorpf  published  sixty-four  cases  of  tumor  of  the  larynx,  but 
the  age  of  the  patient  is  mentioned  in  only  twenty-nine ;  of  these,  eight,  or 
27.5  per  cent.,  were  children.  Of  thirty-one  cases  of  laryngeal  growth  col- 
lected by  Gibb,  thirteen,  or  41.6  per  cent.,  were  children,  and  in  eight  of 
these  the  tumors  were  supposed  to  be  congenital.  Causit'  found  that,  in 
forty-six  eases  gathered  from  various  sources  in  which  the  age  was  recorded, 
ten  were  classed  as  congenital,  seven  were  between  birth  and  the  age  of  two 
years,  and  twenty-six  were  between  the  ages  of  two  and  twelve.  He  con- 
siders that  laryngeal  growths  are  more  common  in  infancy  than  at  any  other 
period  of  life.  Von  Bruns  gives  ^  one  hundred  and  twenty-seven  cases  of 
papilloma  in  children,  of  whom  ninety-nine  were  under  fifteen  years  of  age. 
Ou  the  other  hand,  Fauvel '  among  three  hundred  cases  under  his  own  care 
met  with  only  five  under  the  age  of  ten,  and  seven  between  ten  and  twenty. 
My  own  experience,  as  recorded  in  my  book  "  Growths  in  the  Laiynx," 
published  in  1871,  showed  that  in  one  hundred  consecutive  cases  in  only 
two  instances  were  the  patients  under  the  age  of  five  years,  in  four  between 
five  and  ten,  and  in  four  between  ten  and  fifteen.  This  shows  a  percentage 
of  ten  patients  under  the  age  of  fifteen  years. 

The  table  on  the  following  page  gives  the  details  of  thirty-four  cases  of 
laryngeal  growths  in  children,  observed  since  the  publication  of  the  above 
work.  These  are  taken  from  my  notes  of  over  four  hundred  cases  of  laryn- 
geal growths  occurring  both  in  children  and  in  adults,  and  the  percentage 
of  children  affected  with  growths  would  therefore  appear  to  be  somewhat 
less  than  that  shown  by  the  previous  collection  published  in  the  work  just 
referred  to.  I  am  inclined  to  think,  however,  that  the  proportion  of  chil- 
dren who  suffer  from  laryngeal  growths  is  much  higher  than  has  hitherto 

'  Etudes  sur  les  Polypes  du  Larynx,  p.  10. 

^  Die  Laryiigotomie. 

"  Maladies  du  Larynx,  1876,  p.  197. 

605 


506 


TUMORS    OF    THE    LARYNX. 


been  supposed,  and  that  Kohler  and  Lewin  are  probably  right  in  their 
opinion  that  in  nearly  half  of  the  cases  of  laryngeal  growths  met  with  the 
patients  will  be  found  to  be  children.  It  is  extremely  probable  that  many 
cases  of  growths  in  infancy  and  childhood  are  overlooked,  or  that  the  symp- 
toms to  which  they  give  rise  are  ascribed  to  other  causes  by  physicians  who 
do  not  use  the  laryngoscope  ;  moreover,  many  growths  may  escape  detection 
even  with  the  laryngoscope,  on  account  of  the  great  difficulty  in  examinlDg 
children  and  of  the  more  pendent  position  of  the  epiglottis  in  them. 
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As  regards  congenital  laryngeal  growths,  up  to  1871,  when  I  published 
the  work  already  referred  to,  such  a  condition  had  been  proved  to  exist 
in  only  five  cases, — viz.,  two  reported  by  Defour,  one  by  Dr.  Arthur 
Edis,  and  two  others  which  occurred  in  my  own  practice.  The  case  of 
Dr.  Edis  is  further  remarkable  inasmuch  as  the  tumor  was  a  cyst  which 
caused  death  by  asphyxia  thirty-seven  hours  after  birth.  Since  then, 
however.  Von  Bruns  has  published,  among  his  statistics,  records  of  twenty- 
three  cases  of  congenital  tumors  of  the  larynx.     Four  of  the  thirty-four 


'  I  have  since  learned  that  three  of  these  cases  died, — two  from  suffocation,  and  one  irom 
pneumonia.     No  attempt  had  been  made  to  treat  the  condition  in  the  larynx. 
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cases  mentioned  above  were  presumably  congenital,  as  aphonia  had  existed 
from  birth. 

The  variety  of  benign  growths  most  frequently  found  in  children  is 
papilloma.  In  my  thirty-four  cases,  twenty-nine  patients  had  pajjillomata 
and  five  were  of  fibrous  structure.  Though  fibromata  are,  as  is  seen,  occa- 
sionally met  with,,  myxomata  are  extremely  rare.  I  have  observed  only 
one  case.  I  know  of  no  instance  of  angioma  having  been  found  in  a  child's 
larynx.  Cysts  are  usually  found  situatsd  on  the  epiglottis,  but  may  some- 
times be  seen  in  the  larynx. 

Etiology. — The  factors,  apart  from  age,  which  make  up  the  etiology 
of  laryngeal  growths  in  children  may  be  divided  into  predisposing  and 
exciting.  Among  the  former  are  sex,  hereditary  influence,  constitutional 
peculiarity,  the  conditions  of  life  and  surroundings,  and  the  influence  of 
acute  diseases. 

The  influence  of  sex  has  not  been  fully  investigated,  but  the  generally- 
received  opinion  is  that  laryngeal  growths  are  more  common  in  males.  In 
the  above  thirty-four  cases  there  were  twenty-one  boys  and  thirteen  girls. 
Von  Bruns  (op.  cit.)  found  that,  of  one  hundred  and  thirteen  children 
affected  with  laryngeal  growths,  seventy-three  were  boys  and  forty  girls ; 
and  Causit,  who  has  given  more  attention  to  this  subject,  says  that  the  pro- 
portion of  males  to  females  in  his  cases  was  as  twenty-eight  to  fourteen.' 

Heredity  does  not  appear  to  have  any  special  influence  on  the  pro- 
duction of  these  growths.  Poyet,  however,^  met  with  papillomata  of  the 
larynx  in  a  brother  and  sister  whose  father  was  stated  to  have  been  simi- 
larly affected,  and  he  afterwards  treated  two  brothers  for  the  same  disease. 

Constitutional  peculiarity  may  have  some  slight  influence.  I  do  not, 
however,  believe  that  hereditary  syphilis  or  tuberculosis  predisposes  to  the 
formation  of  true  growths,  though  these  diseases  may  produce  false  or 
inflammatory  excrescences.  A  curious  case  is  recorded  by  Hering,  in 
which  a  man  aged  thirty-three,  who  had  multiple  fibromata  on  his  skin 
from  birth,  had  also  a  tumor  of  a  similar  nature  in  his  larj'nx  which  neces- 
sitated tracheotomy.  A  remarkable  fact  in  the  history  of  this  case  was 
that  his  mother  had  been  similarly  affected.  Poyet  also  states  (loo.  cit.) 
that  the  brother  and  sister  referred  to  above  had  warts  on  their  hands,  a 
condition  which  he  states  he  has  "  very  frequently"  found  in  persons  suffer- 
ing from  papilloma  of  the  larynx.  I  have  myself  twice  met  with  warts 
ou  the  fingers  in  the  case  of  children  suffering  from  laryngeal  excrescences. 

The  conditions  of  life  and  surroundings  appear  to  have  a  similar 
influence  in  the  causation  of  laryngeal  growths  as  in  that  of  other  diseases 
of  the  respiratory  passages.  A  large  majority  of  the  cases  will  be  found 
among  the  children  of  the  poor,  whose  conditions  of  life  leave  them  more 
exposed  to  the  action  of  the  immediate  causes  of  these  affections. 


'  Op.  cit.,  p.  12. 


Op.  cit.,  p.  12. 

Manuel  pratique  de  Laryngoscopie  et  de  Laryngologie,  Paris,  1883,  p.  313. 
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The  influence  of  acute  diseases,  such  as  measles,  scarlatina,  etc.,  is  exerted 
indirectly  through  the  chronic  catarrh  which  they  may  leave  as  a  sequel 
Causit  considers  that  the  pathogenic  action  of  these  diseases  is  by  no  means 
proved,  and  that  the  occurrence  of  laryngeal  tumors  after  an  acute  disease 
is  to  be  looked  on  as  pod  hoc  and  not  propter  hoc. 

The  exciting  cause  of  the  development  of  growths  in  this  situation  is 
chronic  irritation  of  the  laryngeal  mucous  membrane,  whereby  a  chronic 
catarrhal  condition  is  induced.  All  the  other  so-called  exciting  causes— 
over-use  of  the  voice,  exposure  to  cold,  inhalation  of  irritating  particles  or 
vapors — act  by  causing  in  the  first  instance  chronic  catarrh  of  the  larvnx, 
Repeated  attacks  of  post-nasal  catarrh  and  pharyngitis  also  produce  this 
state  of  continued  hypersemia  of  the  larynx,  probably  by  the  irritatine 
nature  of  the  secretions  that  are  constantly  trickling  into  it.  This  chronic 
congestion  is  aggravated  by  the  hawking  and  coughing  induced  thereby. 
Bearing  in  mind  the  presence  of  a  constant  irritant  of  a  more  or  less 
intense  nature,  we  can  easily  follow  the  stages  of  the  development  of  a 
laryngeal  tumor,  from  irritation  and  hypersemia  to  gradual  thickening  of 
the  mucous  membrane,  with  proliferation  of  certain  groups  of  cells  and  the 
ultimate  formation  of  growths  of  various  kinds.  At  the  same  time,  it  is 
almost  impossible  to  assign  a  definite  proximate  cause  for  the  presence  of 
such  a  tumor  in  the  larynx  of  any  individual  patient,  as  its  growth  is  so 
slow  that  symptoms  are  often  not  produced  until  it  has  attained  a  consider- 
able size,  and  it  may  therefore  have  existed  a  long  time  before  the  cause  to 
which  its  presence  is  attributed  had  begun  to  act. 

Symptoms. — The  symptoms  will  depend,  as  in  adults,  upon  the  size, 
situation,  structure,  and  rate  of  growth  of  the  tumor.  The  most  constant 
symptom  is  an  alteration  in  the  character  of  the  voice,  varying  from  slight 
hoarseness  to  complete  aphonia.  According  to  my  own  experience,  hoarse- 
ness or  aphonia  existed  in  ninety-two  per  cent,  of  all  cases  of  laryngeal 
growth.  I  have  found  the  percentage  about  the  same  in  my  thirty-four 
children's  cases,  as  the  voice  was  altered  or  lost  in  thirty-one  instances,  or 
ninety-one  per  cent.  Of  these  thirty-one  cases,  there  had  never  been  any 
voice  in  four  instances,  the  children  never  having  cried  out  loud  or  made 
any  sound  of  any  kind ;  in  seven  cases  there  had  been  "  something  wrong 
with  the  voice,"  the  children  having  cried  in  a  peculiar  manner;  in  eighteen 
of  the  patients  the  voice  had  become  affected  between  the  second  and  the  third 
year,  in  one  case  at  the  fourth,  and  in  another  at  the  eighth  year  of  age. 

Causit'  says  that  this  symptom  was  absent  in  only  five  of  the  cases 
collected  by  him.  In  fifty-two  per  cent,  of  my  cases  this  change  in  the 
voice  was  the  only  symptom.  When  the  laryngoscope  can  be  used  the 
growth  can  be  seen,  but  in  very  young  children  this  mode  of  examination 
is  often  very  difficult,  or  even  impossible.  It  is  often,  also,  almost  impos- 
sible, especially  if  the  parents  be  ignorant,  to  ascertain  whether  the  child 

'  Op.  cit.,  p.  18. 
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has  ever  "  sounded  its  voice."  Such  people  are  apt  to  confound  phonation 
with  articulation,  and,  though  a  child  may  cry  loudly,  they  think  that,  as  it 
does  not  speak,  it  has  no  voice.  In  such  cases  careful  inquiry  as  to  whether 
the  child  has  cried  when  hurt  or  hungry  will  often  settle  the  question.  The 
possibility  of  the  existence  of  deaf-mutism  (especially  in  infants),  paresis  or 
paralysis  of  the  vocal  cords  from  disease  of  the  central  nervous  system, 
anomalies  of  development,  and  the  influence  of  reflex  irritation  should  all 
be  excluded.  Among  the  anomalies  of  development  is  a  very  rare  one 
which  I  have  met  with  three  or  four  times.  The  apices  of  the  arytenoid 
cartilages  and  the  cartilages  of  Santorini  were  so  long  that  they  prevented 
the  approximation  of  the  vocal  cords.  In  one  of  these  cases,  in  which  I 
had  an  opportunity  of  seeing  the  patient  again  when  he. had  reached  adult 
hfe,  the  hypertrophied  parts  had,  so  to  speak,  attempted  to  adapt  themselves 
to  circumstances  by  overlapping,  so  as  to  allow  the  cords  to  approach  each 
other:  in  this  way  a  hoarse  but  intelligible  voice  was  produced.  As  an 
instance  of  aphonia  due  to  reflex  irritation,  I  may  mention  a  case  reported 
in  the  Britinh  Medical  Journal,  March,  1887,  by  Dr.  W.  G.  Walford,  in 
which  a  boy  who  was  suffering  at  the  same  time  from  colic  and  aphonia 
recovered  his  voice  when  the  colic  was  relieved.  The  degree  of  aphonia 
bears  no  relation  to  the  size  of  the  growth,  as  a  very  small  sessile  growth 
on  the  cord  itself  may  interfere  with  its  functions  more  than  a  large  one, 
which  often  becomes  pedunculated,  and,  being  forced  up  out  of  the  glottis 
by  the  current  of  air,  interferes  very  little  with  the  production  of  sound 
(Czerraak).  On  the  other  hand,  subglottic  growths,  by  being  forced  into 
the  glottis  during  phonation,  often  cause  aphonia.  The  intermittence  or 
sudden  oc(airrence  of  aphonia  is  sometimes  presumptive  evidence  of  a  sub- 
glottic growth. 

Cough,  according  to  Causit,  is  rather  a  frequent  concomitant  of  laryngeal 
growths  in  children.  It  occurred  in  twenty-three  out  of  his  forty-six  cases. 
It  usually  comes  on  in  paroxysms,  and,  if  the  child  is  old  enough,  it  may 
complain  of  a  tickling  sensation  in  the  throat  which  precedes  and  excites 
the  cough.  The  cough  itself  is  usually  croupy,  and  is  accompanied  by 
expectoration  of  mucus  when  there  is  any  considerable  degree  of  catarrh. 

Dyspnoea  is  a  very  common  symptom,  especially  in  infants.  The  diffi- 
culty in  breathing  is  often  paroxysmal,  and  is  generally  worse  in  damp 
weather, — a  fact  which  leads  me  to  think  that  the  growth  may  by  absorp- 
tion of  moisture  become  larger  and  encroach  upon  the  aperture  of  the  glottis 
more  than  usual.  Causit  remarks  that  the  paroxysms  are  apt  to  come  on 
In  the  night,  especially  if  the  child  is  very  young. 

Pain. — There  seldom  appears  to  be  any  pain  in  the  cases  of  benign 
laryngeal  growth.  If  the  little  patient  is  old  enough  to  give  any  account 
of  its  symptoms,  it  will  be  more  likely  to  complain  of  the  tickling  sensa- 
tion already  described  in  connection  with  the  cough  than  of  any  actual  pain. 

Dysphagia. — I  have  not  met  with  any  cases  in  children  in  which  there 
was  any  difficulty  in  swallowing. 
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With  regard  to  the  general  symptoms  caused  by  tumors  of  the  laiTnx 
in  the  early  stages  very  little  eftect  is  produced  on  the  general  health,  but 
as  the  growth  increases  in  size,  the  interference  with  respiration  will  o-ener- 
ally  cause  anaemia  and  malnutrition,  and  the  child  will  become  pale,  thiu 
and  fretful. 

Diagnosis. — "When  it  is  possible  to  get  a  good  view  of  the  glottis,  the 
evidence  of  the  laryngoscope  is,  of  course,  conclusive.  Should  the  larvngo- 
scopic  examination  be  impossible  or  unsatisfactory,  the  following  aids  to 
diagnosis  may  be  used. 

Forcible  depression  of  the  tongue  will  occasionally  permit  a  view  of 
growths  connected  with  the  epiglottis.  If  the  larynx  be  raised  by  graspiug 
the  thyroid  cartilage,  at  the  same  time  that  traction  is  made  on  the  tongue 
the  upper  orifice  of  the  larynx  may  sometimes  be  inspected. 

Examination  with  the  index  finger  may  give  some  idea  as  to  the 
position,  size,  form,  and  consistence  of  tumors  situated  above  the  vocal 
cords.  The  value  of  the  results  will  of  course  depend  very  much  on  the 
tactile  delicacy  of  the  physician  and  on  his  experience  in  this  mode  of  ex- 
amination. It  should  be  emplo3-ed  with  great  caution,  as  any  roughness 
may  bring  on  an  attack  of  dyspnoea  which  may  even  be  fatal  in  some  cases. 

Auscultation  of  the  larynx  is  seldom  of  any  value  in  children :  at  the 
most,  it  gives  but  the  signs  of  laryngeal  obstruction.  Causit  {op.  clt),  how- 
ever, says  that  a  sibilant  sound  in  the  larynx  on  inspiration,  heard  especially 
at  night,  is  rarely  absent  in  children  suffering  from  laryngeal  growths. 
Very  small  tumors  do  not,  however,  modify  the  respiration  in  any  way. 

Expectoration  of  fragments  of  the  tumor  is  very  liable  to  occur  in  cases 
of  papilloma.  If  aphonia  is  also  present,  the  expulsion  of  such  fragments 
may  be  taken  as  presumptive  evidence  of  the  existence  of  a  growth  near  or 
upon  the  vocal  cords. 

When  the  presence  of  a  growth  has  been  ascertained,  the  next  step  is, 
if  possible,  to  determine  its  nature.  In  describing  the  laryngoscopic  appear- 
ances, I  shall  follow  the  method  adopted  in  my  previous  works,  and  shall 
separate  the  different  tumors  according  to  their  pathological  character. 

Papillomata  are  most  frequently  situated  at  the  anterior  commissure  of 
the  vocal  cords ;  sometimes,  as  in  a  case  in  my  own  practice,  they  may  form 
a  papillomatous  membrane  uniting  the  cords  for  a  considerable  extent, 
They  are  also  found  on  the  ventricular  bands  or  on  the  epiglottis.  They 
are  often  multiple,  and  sometimes  they  occupy  a  symmetrical  position  on 
both  sides.  Sometimes  they  are  large,  reddish,  cauliflower  excrescences; 
this  variety  is  the  most  serious,  on  account  of  its  liability  to  recur.  The 
other  varieties  are  usually  pink,  but  may  be  dark  red  or  grayish.  Their 
size  varies  from  that  of  a  mustard-seed  to  that  of  a  large  pea,  but  they  seldom 
attain  very  large  dimensions  in  children. 

Fibromata  appear  as  round  or  oval  bodies  situated  on  the  vocal  cords. 
They  are  not  often  met  with  at  the  anterior  commissure,  and  are  compara- 
tively rare  in  other  situations.     They  are  generally  pedunculated  and  soli- 
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taiT.  The  surface  is  usually  smooth,  but  may  be  irregular.  In  color  they 
_are  usually  of  a  rather  bright  red,  but  they  may  be  pink  or  grayish.  They 
are  more  commonly  rather  hard  and  firm,  but  if  they  are  soft  they  are 
hkely  to  become  oedematous,  or  they  may  become  ulcerated  and  give  rise  to 
hemorrhage,  which  may  be  severe,  as  some  of  these  growths  are  very 
vascular. 

Myxomata  are  extremely  rare.  I  have  met  with  only  one  case :  the 
tumor,  which  was  pink  and  transparent  as  seen  with  the  laryngoscope,  was 
ouly  partly  mucous. 

Cysts  occur  most  frequently  on  the  anterior  surface  of  the  epiglottis,  but 
may  also  be  situated  on  the  vocal  cords  or  ventricular  bands.  They  are 
rarely  larger  than  a  pea,  and  are  sometimes  pedunculated.  Their  color  is 
generally  red,  aud,  as  they  cause  irritation,  they  are  surrounded  by  a  hyper- 
semic  zone.  Schwartz'  mentions  a  case  of  Krakauer's  in  which  a  cyst  as 
large  as  a  hazel-nut  occurred  on  the  left  ary-epiglottic  fold  in  a  boy  aged 
ten.  It  was  removed  by  subhyoid  phaiyngotomy.  He  also  mentions  a 
case  reported  by  Blanc,  in  which  a  cyst  as  large  as  an  almond  grew  from 
the  left  sacculus  laryngis  in  a  girl  of  ten,  pushed  the  epiglottis  upward  and 
to  the  right,  and  obliterated  the  glottis  for  four-fifths  of  its  extent.  From 
the  nature  of  its  contents,  it  wa.s  believed  to  be  a  dermoid  cyst  of  the  third 
branchial  cleft,  which  had  pushed  its  way  into  the  larynx.  Symptoms  of 
dyspnoea  had  existed  since  birth.  There  had  been  a  small  abscess  on  the 
side  of  the  neck,  the  opening  of  which  had  relieved  the  breathing.  This 
was  probably  part  of  the  cyst  which  had  become  cut  off  from  the  rest. 

I  am  not  aware  of  any  case  of  angioma  having  been  found  in  a  child. 
I  have  met  with  only  two  cases  in  adults  :  the  growths  had  a  blackberry 
appearance,  and  were  situated  in  one  case  in  the  right  hyoid  fossa,  in  the 
other  on  the  right  ventricular  band. 

MALIGNANT   GROWTHS. 

The  occurrence  of  malignant  growths  in  children  is  so  rare  as  to  be 
little  more  than  a  pathological  curiosity.  As,  however,  one  or  two  un- 
doubted cases  have  been  recorded,  the  possibility  of  such  an  event  should 
be  borne  in  mind. 

Epitheliomata. — An  example  of  this  class  has  been  positively  proved  to 
have  existed  in  a  child  aged  three  years.^  A  secondary  deposit  was  found 
in  one  of  the  glands  of  the  neck. 

Sarcomata. — One  case  has  been  reported  by  Gottstein  in  which  a  fibro- 
sarcoma was  situated  at  the  anterior  commissure.  Sarcomata  present  almost 
the  same  laryngoscopic  appearances  as  papillomata.  They  are  generally 
smooth,  but  may  be  mammillated.  The  color  is  usually  red,  but  may  be 
yellowish. 


'  Tumeurs  du  Larynx,  p.  37. 

2  Kehn,  Virchow's  Archiv,  vol.  xliii   p   129,  1868. 
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Prognosis. — In  children  the  prognosis  is  always  more  serious  the 
younger  the  patient.  This  is  due  to  the  small  size  of  the  laiynx  and  to 
the  great  difficulty  attending  the  diagnosis  and  treatment.  Moreover  other" 
laryngeal  affections — such  as  acute  inflammation  of  the  whole  organ  ex- 
coriation of  neighboring  parts  from  rubbing  against  the  growth,  cedema 
glottidis,  bronchitis,  and  pneumonia  (by  extension  of  irritation) — are  mure 
likely  to  attack  children  suffering  from  growths.  The  prognosis  is  also 
unfavorable  from  the  fact,  pointed  out  by  Schwartz,'  that  papillomata— the 
variety  of  growth  generally  met  with  in  children — have  a  marked  tendency 
to  recur  and  often  become  multiple.  Again,  surgical  treatment  more 
especially  tracheotomy,  is  more  dangerous  in  children  than  in  adults.  As 
will  be  seen  from  the  table  given  on  page  506,  the  results  of  endo-laryngeal 
treatment  render  the  prognosis  more  hopeful  in  cases  in  which  it  can  be 
employed.  Of  twenty-two  cases  operated  on  in  this  manner,  all  the 
patients  recovered  from  the  operation,  and  in  only  two  cases  was  the 
gro^vth  not  completely  eradicated.  The  results  of  tracheotomy  followed 
by  endo-laryngeal  removal  of  the  growth  were  by  no  means  so  favorable, 
as  of  five  patients  who  underwent  this  treatment  only  two  recovered ;  the 
others  died,  one  during  the  operation,  one  from  exhaustion  in  forty-eight 
hours,  and  one  in  three  or  four  days  from  pneumonia. 

Treatment. — This  may  be  palliative  or  radical. 

The  only  .safe  palliative  treatment  is  the  timely  performance  of  trache- 
otomy, especially  if  the  child's  respiration  is  at  all  embarrassed.  I  have 
found  that  this  treatment  is  usually  attended  with  the  best  results;  and 
Von  Bruns^  records  a  similar  experience. 

Radical  treatment  may  be  either  endo-laryngeal  or  extra-laryngeal,  or 
both  these  methods  may  be  combined,  as  in  cases  in  which  a  preliminary 
tracheotomy  has  to  be  performed  for  the  safety  of  the  patient  and  the 
tumor  is  afterwards  removed  through  the  mouth. 

Endo-laryngeal  treatment  is  either  mechanical  or  chemical,  and  does  not 
differ  in  any  respect  from  that  in  the  adult  except  in  the  greater  difficulty 
of  applying  it.  The  younger  the  child,  the  less  easy,  of  course,  it  is  to 
treat,  but  it  will  always  be  found  that  a  certain  number  of  children,  even 
under  five  years  of  age,  can  be  successfully  operated  on.  Von  Bruns  has 
reported  nineteen  cases  of  endo-laryngeal  operations  on  children  under  ten 
years,  three  of  the  patients  being  less  than  four  years  old.  Recurrence 
took  place  in  only  one  case.  In  addition  to  six  cases  of  growth  in  children 
which  among  others  I  treated  successfully  by  endo-laryngeal  means,  and  of 
which  details  were  published  in  my  book  "  Growths  in  the  Larynx,"  I 
have  operated  successfully  in  seventeen  of  the  thirty-four  cases  since  col- 
lected. In  most  of  these  operations  I  used  my  tube-forceps,  but  latterly  1 
have  almost  exclusively  used  my  rectangular  forceps,  made  rather  more 


•  Tumeurs  du  Larynx,  p.  77. 
'  Die  Luryngotomie. 
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delicately  than  those  emjjloyed  in  the  case  of  adults.  In  two  of  these  cases 
a  preliminary  tracheotomy  was  performed,  the  growths  having  been  sub- 
glottic in  position. 

Mechanical  treatment  is  carried  out  either  by  evulsion,  crushing,  or  cut- 
ting. Aujesthesia  should,  if  possible,  be  produced  by  means  of  a  five-per- 
cent, solution  of  the  hydrochlorate  of  cocaine.  Chloroform  narcosis  is  use- 
less, as  endo-laryngeal  operations  cannot,  as  a  rule,  be  carried  out  under  its 
influence  unless  a  preliminary  tracheotomy  has  been  performed.  If  the 
symptoms  are  not  urgent,  it  will  greatly  facilitate  the  operation  if  such  con- 
ditions as  congestion  of  the  fauces,  hypertrophy  of  the  uvula,  or  enlarged 
tonsils  be  subdued  by  appropriate  treatment.  Congestion  of  the  larynx,  if 
at  all  marked,  must  be  relieved,  as  while  it  exists  any  operation  would  be 
hkely  to  increase  it  and  thereby  endanger  the  life  of  the  patient.  All  in- 
struments should,  of  course,  be  warmed  before  being  introduced. 

Evulsion  is  performed  by  means  of  suitably-curved  forceps.  I  usually 
operate  with  my  own  rectangular  forceps  (antero-posterior),  but  I  have 
used  the  tube-forceps  in  a  large  number  of  cases  with  satisfactory  results. 
The  use  of  the  tube-forceps  is  not,  however,  free  from  dauger.  I  have 
known  a  case  in  which  the  inner  stem  broke  and  one  of  the  claws  was 
left  in  the  larynx.  It  was  fortunately  coughed  uji  two  or  three  days 
later,  and  no  ill  consequences  followed ;  but  such  an  accident  might 
easily  be  fatal  both  to  the  patient's  life  and  to  the  surgeon's  professional 
reputation.  Evulsion  is  most  suitable  in  the  case  of  sessile  growths,  but  all 
kinds  of  growths  except  cysts  may  be  removed  in  this  way.  Riiclage  or 
grattage,  a  form  of  evulsion  recommended  by  Voltoliui,  is  really  a  revival, 
or  rather  an  adaptation,  of  the  treatment  of  nasal  polypi  described  by  Hip- 
pocrates. It  is  performed  by  means  of  a  rather  rough  piece  of  sponge 
firmly  attached  to  a  suitably-curved  stem.  The  sponge  is  moved  rapidly 
up  and  down  over  the  site  of  the  growth,  the  latter  being  thus  torn  off. 
I  have  found  it  useful  in  the  case  of  small  multiple  growths,  and  it  is 
especially  valuable  in  the  case  of  children  who  do  not  tolerate  the  lar}^- 
geal  mirror.  The  chief  objection  to  this  method  is  the  danger  of  fragments 
falling  down  the  trachea. 

Crashing  is  performed  by  means  of  the  same  forceps  as  are  used  for 
evulsion. 

Cutting  operations,  if  performed  on  children,  should  always  be  done  by 
means  of  cutting-forceps  or  guillotines,  as  the  introduction  of  laryngeal 
knives  or  lancets,  as  recommended  by  Tobold  in  the  case  of  adults,  is 
attended  with  too  much  danger.  In  the  case  of  cysts,  however,  it  is  better 
to  puncture  the  cyst  than  to  tear  it  away  with  forceps.  The  evacuation  of 
the  contents  is  generally  sufGcieut  to  effect  a  cure. 

Caustics,  if  used  at  all,  must  be  very  concentrated,  and  should  be  applied 
only  to  the  diseased  tissue.     The  difficulties  attending  their  use  and  the 
unsatisfactory  results  obtained  thereby  have  led  to  their  almost  entire  aban- 
donment as  a  means  of  treating  these  affections. 
Vol.  II.— 33 
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Extra-lnryngeal  treatment  is  seldom  called  for  unless  in  the  case  of  verv 
young  children  whom  it  has  been  found  impossible  to  treat  bj'  endo-larvu- 
geal  methods.  It  is  never  indicated  unless  life  is  threatened  by  dyspiicea 
and  in  many  cases  a  combination  of  tracheotomy  with  endo-laryngeal  treat- 
ment will  be  found  sufficient.  The  immediate  danger  to  life,  and  the  almost 
certain  destruction  of  the  voice  should  the  patient  happen  to  recover,  render 
laryngotomy  an  unjustifiable  operation  unless  as  a  last  resource  in  impend- 
ing suifocation. 

The  extra-laryngeal  operations  are  the  following :  (1)  thyrotomy,  or 
division  of  the  thyroid  cartilage ;  (2)  supra-thyroid  laryngotomy,  in  which 
the  incision  is  made  through  the  thyro-h_yoicl  membrane ;  (.3)  infra-tlivroid 
laryngotomy, — i.e.,  thi'ough  the  crico-thyroid  membrane ;  (4)  tracheotomy 
either  as  a  palliative  or  as  a  preliminary  to  other  measures.  As  an  ante- 
cedent measure  to  thyrotomy,  it  .should,  if  possible,  be  avoided;  but  it 
may  become  necessary  if  dyspnoea  is  present.  If  tracheotomy  be  done, 
endo-laryngeal  means  should  be  tried  before  recourse  is  had  to  the  capital 
Of)eration  as  a  last  resource. 

In  performing  thi/rotomy,  the  incision  should  be  made  exactly  in  the 
middle  line  from  tlie  thyroid  notch  to  the  upper  border  of  the  cricoid  carti- 
lage. In  dividing  the  thyroid  cartilage,  its  upper  angle  should,  if  possible, 
be  loft  intact,  as  in  this  way,  after  the  wound  has  healed,  tlie  relations  of 
the  vocal  cords  to  each  other  are  not  disturbed  and  there  is  less  risk  of 
permanent  aphonia.  The  alse  should  then  be  gently  drawn  aside  with 
retractors  held  by  two  assistants,  one  on  each  side  of  the  patient.  If  the 
ahe  cannot  be  drawn  back  sufficiently  to  allow  of  the  easy  removal  of  the 
growth,  the  crico-thyroid  membrane  should  be  divided  along  the  lower 
border  of  the  thyroid  cartilage.  If  this  does  not  give  room  enough,  the 
upper  angle  of  the  thyroid  cartilage  should  be  cut  through,  or  cyen  the 
thyro-hyoid  membrane  must  be  divided  along  the  upper  border  of  the 
thyroid  cartilage.  Division  of  the  cricoid  cartilage  does  not  facilitate  the 
removal  of  the  growth.  A  strong  light  should  now  be  thrown  into  the 
larynx  from  a  frontal  mirror.  The  growth  should  be  seized  with  forceps 
and  cut  off"  with  curved  scissors.  Its  base  should  then  be  touched  with  a 
strong  solution  of  nitrate  of  silver,  or  with  the  galvano-cautery  at  a  dull 
heat,  so  as  to  arrest  bleeding.  The  alas  should  then  be  brought  together  as 
nearly  as  possible  in  their  normal  position,  and  fixed  by  two  silver  sutures. 
The  wound  in  the  skin  may  be  sutured  or  united  ^yith  plaster. 

In  the  case  of  subglottic  errowths  it  is  unnecessary  to  divide  the  cricoid 
cartilage,  as  they  can  be  reached  through  the  crico-thyroid  membrane,  or 
through  an  opening  in  the  trachea. 

Von  Bruns  has  collected  seventeen  cases  of  thyrotomy  performed  on 
children.     Eight  cures  were  effected  and  nine  recurrences  were  reported. 

Snp fa-thyroid  laryngotomy  may  be  performed  in  the  case  of  large 
gro\\1:hs  in  the  upper  part  of  the  larynx  which  cannot  be  removed  through 
the  mouth.     A  transverse  incision  should  be  made  along  the  lower  border 
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of  the  hyoid  bone,  through  the  skiu,  the  fascia,  the  inner  halves  of  the 
sterno-mastoid  muscles,  the  thyro-hyoid  membrane,  and  the  glosso-epiglottic 
fold  or  ligament.  The  epiglottis  should  be  seized  on  one  side  and  drawn 
through  the  wound.  The  growth  may  then  be  removed  by  the  same  means 
as  iu  thyrotomy.  This  operation  is  by  no  means  so  dangerous  to  life  as 
thyrotomy,  and  it  is  not  so  likely  to  cause  permanent  injury  of  the  voice. 
At  the  same  time,  I  can  scarcely  consider  this  operation  ne(«ssary,  as  in  the 
cases  in  which  it  would  be  most  suitable  the  growth  can  generally  be  easily 
reached  and  removed  with  forceps  through  the  mouth. 

Infm-thyroicl  laryngotomy  is  sometimes  applicable  in  the  case  of  infra- 
glottic  growths  or  of  those  situated  on  the  lower  surfaces  of  the  vocal  cords. 
Instead  of  merely  making  an  incision  iu  the  middle  line  and  opening  the 
crico-thyroid  membrane,  as  in  ordinary  crico-thyroid  laryngotomy,  it  is 
better  in  the  case  of  growths  to  dissect  away  the  superficial  structures 
covering  the  membrane  to  such  an  extent  that  the  opening  therein  is  fully 
exposed.  A  canula  should  then  be  inserted  aud  allowed  to  remain  until  any 
tenderness  aud  tendency  to  bleed  which  may  ensue  have  passed  away. 
After  two  or  three  days  the  canula  may  be  removed,  and  the  exact  site  of 
the  growth  may  be  determined  by  means  of  a  small  infra-glottic  mirror 
passed  through  the  oj^ening.  The  examination  having  been  made,  the 
mirror  is  laid  aside,  and  the  growth  is  removed  by  means  of  suitable  for- 
ceps. This  operation  is  not  practicable  in  the  case  of  very  young  children, 
on  account  of  the  extremely  small  size  of  the  crico-thyroid  space. 

After  the  removal  of  growths  by  infra-thyroid  laryngotomy,  the  canula 
should  be  worn  for  some  weeks,  or  even  months,  in  case  recurrence  should 
take  place. 


SPASMODIC  LARYNGITIS. 

By  WILLIAM  P.  NOETHRUP,  M.D. 


Synonymes. — Spasmodic  croup,  False  croup,  Catarrhal  croup. 

Etiology. — Age. — During  first  dentition,  and  especially  in  the  second 
year  of  life,  eatarrlial  croup  is  most  frequent.  It  is  often  met  with  in  the 
third  and  fourth  years,  occasionally  in  the  fifth,  less  frequently  iu  the  sixth 
and  seventh  years,  but  in  individual  cases  may  persist  till  the  fifteenth  or 
sixteenth. 

Sex. — It  is  said  to  occur  more  fi'equently  in  male  children  than  in 
female. 

Epidemics  and  Seasons. — Epidemics  of  measles  and  scarlet  fever, 
seasons  favorable  to  catarrhal  inflammations,  coryza,  and  bronchitis,  furnish 
the  greatest  amount  of  laryngitis  and  in  children  catarrhal  croup.  But 
few  occur  iu  summer,  the  cold,  damp  months  of  winter  being  particularly 
favorable  to  its  development.  It  often  occurs  among  the  early  symptoms 
of  whooping-cough  and  measles. 

Constitutional. — It  has  been  asserted  by  some  teachers  that  vigorous 
children  have  shown  a  more  marked  tendency  to  this  malady  tiiau  feeble 
ones.  In  individuals  and  in  families  the  tendency  to  recurrence  of  catar- 
rhal croup  has  persisted  till  the  age  of  puberty. 

Determining  Causes. — Gastric  catarrh,  indigestion,  and  associated  catar- 
rhal inflammations  have  been  the  exciting  cause  of  croupal  attacks.  Among 
the  mechanical  causes  may  be  mentioned  screaming,  violent  coughing,  in- 
halations of  irritating  vapors,  hot  steam,  hot  smoke,  dust,  and  cold  air, 
sudden  chilling  of  a  portion  of  the  body,  exposure  to  damp  and  cold. 

In  addition  to  cases  occurring  with  marked  and  sufficient  local  lesions, 
which  are  easily  studied  and  verified,  there  are  cases  of  moderate  laryngitis 
with  a  spasmodic  element,  which  so  far  has  been  explained  iu  no  better 
way  than  by  calling  it  reflex  spasm.  The  irritation  is  furnislied  in  the 
mucous  membrane  of  the  larynx.  The  return  stimulus  induces  convulsive 
seizures  in  the  laryngeal  constrictor  muscles,  and  this  it  is  which  transforms 
a  mild  "  cold  and  sore  throat"  into  a  condition  of  spasmodic  croup. 

Pathology. — The  child's  larynx  is  relatively  small  in  capacity  com- 
pared to  that  of  adults.  Added  to  the  narrowness  of  the  glottis  is  the  con- 
dition of  loose  and  vascular  mucous  membrane,  which  resembles  that  of  tne 
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bronchial  tubes.  Congestion  and  oedema  enlarge  the  cords  into  valve-like 
bodies,  which  coarsely  vibrate  on  inspiration  and  part  on  forced  explosive 
expiration,  giving  the  characteristic  barking  cough. 

The  mucous  membrane,  at  first  red,  varying  to  violet,  is  commonly  dry, 
and  shows  a  uniform  lesion  involving  the  ■  entire  extent  of  the  larynx  and 
extending  to  the  trachea.  It  may,  however,  in  mild  cases,  be  limited  to 
the  epiglottis,  aryteno-epiglottic  folds,  or  false  and  true  cords. 

This  dry  state  gives  place  to  a  moist,  flabby  condition  of  the  portions 
most  involved,  the  mucous  membrane  becoming  coated  with  tenacious 
viscid  mucus.  Later  pus  appears  in  the  products  of  inflammation,  which 
gives  to  the  sputum  of  older  children  the  nummulated,  yellowish  character- 
istics which  mark  the  last  or  "  loose"  stage.  The  inflammation  is  ordinarily 
superficial,  being  limited  to  the  mucous  membrane.  Its  severity  may, 
however,  become  such  as  to  cause  destruction  of  superficial  tissues  and 
result  in  shallow  ulcers.  These  may  be  upon  any  portion  of  the  larynx  or 
epiglottis.  They  have  been  frequently  observed  at  the  anterior  junction  of 
the  cords,  less  often  upon  the  cords,  and  occasionally  at  their  posterior 
attachments.  It  is  not  common  for  more  than  one  ulcer  to  be  present. 
This  lesion  may  easily  escape  detection  in  a  casual  examination,  and  it  is 
recommended  to  float  the  organ  in  water  for  the  better  demonstration  of 
slight  superficial  loss  of  substance. 

After  death  the  elasticity  of  the  submucous  tissue  of  the  larynx  may 
cause  the  swelling  in  part  to  disappear,  and  leave  the  membrane  wrinkled 
and  pale.  So,  too,  cedema  may  disappear,  and  a  patient  who  in  life  gave 
evidence  of  distressing  dyspnoea  and  unmistakable  obstruction  may  at 
autopsy  show  but  the  shrivelled  mucous  membrane  which  had  covered  a 
swollen  and  oedematous  false  cord  and  aryteno-epiglottic  fold. 

O'Dwyer  maintains  that  obstructive  swelling  is  located  in  the  narrowest 
part  of  the  air-passage, — viz.,  within  the  cricoid  cartilage.  The  mucous 
membrane  is  confined  within  the  calibre  of  a  resisting  ring,  and  any  swell- 
ing it  may  take  on  necessarily  causes  it  to  encroach  upon  the  capacity  of 
the  air-passage.  This  swelling,  he  claims,  does  not  disappear  at  death,  but 
can  be  demonstrated  by  a  horizontal  cut  through  the  cricoid  cartilage  and 
mucous  membrane.  The  swelling  of  the  folds  and  false  cords  is  not  likely 
to  produce  stenosis,  in  croup,  before  the  much  narrower  passage  of  the 
chink  and  subglottis  shall  have  already  given  rise  to  symptoms  of  obstruc- 
tion. Occasionally  severe  dyspnoea,  requiring  intubation,  has  existed,  and 
yet  the  voice  has  continued  clear.  In  such  cases  the  stenosis  has  been 
subglottic.  Petechise  may  be  among  the  permanent  remains  of  an  intense 
inflammation. 

Symptoms  and  Course. — Acute  catarrhal  laryngitis  of  mild  type 
begins  with  hoarseness,  followed  by  aphonia  which  may  alternate  with 
hoarseness,  often  with  marked  febrile  movement.  The  child  continues  to 
play  about.  A  hoarse  cough  may  be  the  first  announcement  of  the  begin- 
ning of  the  malady.     During  the  day  a  moderate  flushing  of  the  face  and 
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heat  of  the  hands  may  attract  attention,  but  there  is  no  stridor  to  respira- 
tion, and  no  change  of  facial  expression.  These  symptoms  may  become 
marked  during  the  following  night,  and  on  the  second  and  third  nights 
may  be  even  worse,  and  the  case  go  on  thereafter  to  speedy  recovery  without 
having  excited  grave  apprehension. 

The  most  common  picture  of  laryngitis  with  spasm  presented  to  the 
mind  of  the  practising  physician  is  of  a  mild  case,  in  which  durinc  the 
day  the  child  has  coughed  a  little  hoarsely,  without  feeling  ill.  At  night- 
fall the  cough  has  been  observed  to  be  a  little  "  tight."  The  child  goes  to 
sleep  quietly  without  noticeable  fever  and  without  anything  to  attract  the 
attention.  After  a  short  sleep  he  awakes  suddenly  with  great  oppression 
of  the  chest.  Inspiration  is  prolonged,  stridulous,  and  crowing,  followed 
by  a  short,  explosive,  barking  cough.  The  child  becomes  frightened,  wishes 
to  be  taken  up,  clutches  at  the  attendant's  garments  or  face,  climbs  upon 
her  shoulder,  and  manifests  great  restlessness  and  distress  of  mind.  He 
tries  to  cry  out  or  to  speak,  and  his  vocal  cords  refuse  to  vibrate,  and  only 
the  coarse  flutter  of  mucus  or  swollen  folds  of  membrane  a'espond  and  add 
to  the  fright  of  the  child. 

Such  attacks  pass  otf  after  the  usual  exhibition  of  domestic  remedies  or 
after  the  child  has  cried  and  coughed.  This  easy  relief  from  severe  symp- 
toms suggests  the  explanation  that  dried,  tenacious  mucus  collected  upon 
the  vocal  cords  during  sleep  is  probably  the  cause  of  the  muscular  spasm. 
The  onset  was  sudden  and  severe,  and  relief  came  promptly.  It  is  usual 
for  the  child  to  fall  asleep  again  and  finish  the  night  with  moderate  restless- 
ness and  coughing,  or  awake  with  another  severe  attack  and  again  sleep 
tranquilly  in  early  morning.  During  the  day  he  seems  nearly  or  quite 
well,  and  on  the  following  two  nights  and  intervening  day  repeats  the  cycle 
described  above, — viz.,  comfortable  days,  alarming  attacks  at  night.  These 
symptoms  usually  extend  over  three  to  five  nights  and  as  many  days  and 
end  in  recovery. 

In  cases  arising  from  trauma  the  lesion  may  be  of  the  nature  of  severe 
catai'rhal  inflammation,  or  the  superficial  epithelium  may  be  destroyed. 
The  severest  forms  of  laryngitis  are  met  with  among  the  poor,  and  are  due 
to  the  attempt  of  the  child  to  drink  from  the  spout  of  a  teakettle,  thereby 
inhaling  hot  steam.  In  the  cases  which  go  forward  to  recovery,  the  fever 
subsides  with  the  dyspnoea  at  an  early  date,  stridulous  respiration  disappears, 
aphonia  gives  place  to  an  intermittent  hoarse  voice,  with  hoarse  cough, 
expectoration  becomes  muco-purulent  and  abundant,  coarse  tracheal  rales 
announce  a  similar  process  taking  place  in  that  region,  and  at  the  same  time 
the  patient  has  a  free  nasal  discharge.  The  last-named  symptom  has  been 
regarded  in  German  domestic  circles  as  an  assurance  that  the  disease  is 
progressing  favorably,  and  has  given  rise  to  the  salutation  after  sneezing, 
So,  Gesundheit! 

Diagnosis. — Catarrhal  laryngitis  with  cough  and  dyspnoea  may  be  con- 
fused with  pneumonia  with  grunting  respiration.     Occasionally  operators 
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who  are  called  to  perform  tracheotomy  or  intubation  find  a  case  of  pneu- 
monia awaiting  them.  A  sufficiently  careful  examination  of  the  chest  will 
answer  the  inquiry.  Recessions,  supra-sternal  and  supra-clavicular,  belong 
to  laryngeal  obstruction,  and  are  well  marked  and  unmistakable.  These 
are  wanting  in  pneumonia. 

In  traumatic  laryngitis,  as  from  inhalation  of  hot  steam,  inspection  of 
the  lips,  mouth,  and  fauces,  and  digital  examination  of  the  epiglottis  and 
mucous  folds,  may  furnish  evidence  of  the  injury  in  the  larynx.  It  is  quite 
common  in  New  York,  among  a  certain  class,  for  the  mother  to  lock  her 
young  children  in  her  tenement-rooms  to  go  for  a  short  errand  to  the  stores. 
Among  the  accidents  of  her  absence,  not  infrequent  are  burns  and  scalds 
and  hot-steam  inhalations.  It  is  desirable  to  remember,  too,  that  the 
symptoms  may  follow  the  injury  after  the  lapse  of  several  hours. 

Prognosis. — Death  from  uncomplicated  spasmodic  laryngitis  is  ex- 
tremely rare. 

Treatment. — Prophylaxis. — It  is  desirable  to  habituate  children  to  the 
out-door  atmosphere  in  the  sunniest  and  dryest  part  of  the  day  in  selected 
days  of  the  week.  In  jJatients  subject  to  croup  it  is  believed  that  dry  air, 
even  quite  cold,  is  beneficial  in  its  effect  upon  the  mucous  membrane. 
Judicious  use  of  sponge-baths  and  rubbing  with  the  bare  hand  over  the 
larynx  render  the  skin  more  insensitive  and  less  susceptible  to  the  harmful 
action  of  cold  air. 

Causal  Indications. — Many  children  bring  about  a  congested  and  irri- 
table condition  of  the  larynx  from  excessive  screaming.  Among  older 
children,  at  games,  the  practice  of  screaming,  at  the  same  time  exercising 
violently  and  inhaling  over  the  susceptible  vocal  cords  cold  air  or  cold  and 
moist  air,  gives  rise  to  laryngitis  which  may  be  attended  with  spasmodic 
croup  or  aphonia.  These  practices,  coujiled  with  exposure  of  the  limbs  and 
feet  to  cold  and  dampness,  bring  together  several  potent  factors  towards 
catarrhal  conditions  and  croup  as  met  with  in  every-day  practice.  Children 
who  are  taken  to  street-corners  to  wait  in  the  open  air  to  witness  parades 
and  public  demonstrations  are  sure  to  furnish  a  contingent  in  professional 
practice  in  the  following  iew  days.  By  meeting  these  causal  indications 
there  is  hope  of  averting  many  catarrhs  which  tend  to  become  chronic  and 
in  their  course  are  liable  to  produce  laryngitis  and  croup. 

The  child  who  is  the  victim  of  catarrhal  laryngitis  should  be  kept  in 
a  well-ventilated  large  room,  of  an  equable  temperature,  the  air  of  which 
is  moistened  with  steam  after  the  method  prescribed  under  Diphtheritic 
Laryngitis. 

Ipecac,  in  small  doses  (five  drops  of  the  syrup)  repeated  every  half-hour 
to  an  hour  to  the  point  of  nausea,  often  removes,  in  mild  cases,  the  harsh, 
dry  respiratory  sounds  and  allows  quiet  sleep.  This  is  administered  on  the 
first  night  of  croup,  and  makes  the  child  comfortable  by  mild  methods. 
An  added  result  is,  often,  a  free  movement  of  the  bowels  and  a  much 
improved  general  condition.     The  same  medication  begun  in  the  afternoon 
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of  the  second  day  prepares  the  child  for  a  comfortable  and  uninterrupted 
second  night.  These  mild  methods  of  practice  commend  themselves  to  the 
laity.  In  this  connection  it  is  desirable  to  recommend  the  triturate  tablets 
of  ipecac,  of  fractions  of  a  grain,  prepared  by  enterprising  mauufacturiuc 
chemists  of  the  day.  These  have  met  with  great  favor  in  the  writei^'s 
experience.  Triturate  tablets  so  small  as  one-hundredth  of  a  grain  in 
young  infants,  given  every  ten  to  thirty  minutes  for  four  or  more  doses 
have  relieved  harsh,  dry  breathing  and  given  gratifying  results. 

An  opiate  (Dover's  powder)  given  at  bedtime  in  dose  appropriate  to  age 
will  often  insure  an  undisturbed  sleep  to  a  child  whose  croupal  habit  has 
persisted  through  other  remedies. 

In  severe  cases  the  bowels  should  be  evacuated  with  mercurial  purge 
or  castor  oil.  Urgent  paroxysms  may  be  met  with  emetics  of  ipecac  or  tur- 
peth  mineral  (gr.  v),  repeated,  if  necessary,  in  twenty  minutes,  to  insure  its 
action.     A  hot  foot-bath  may  act  as  a  derivative. 

If  there  is  beginning  suifocation  and  fever,  with  delirium,  the  wine 
of  antimony  (gtt.  x)  with  aconite  (gtt.  ss)  every  hour  or  two  hours  may  be 
found  effective.  If  the  child  is  frightened  and  restless,  give  paregoric  in 
doses  suited  to  the  age,  to  the  extent  of  producing  quiet  and  sleep.  If  the 
disease  becomes  protracted,  give  one  grain  of  calomel  three  times  a  day  for 
two  days.  Some  derive  benefit  from  inhalations  of  oxygen  during  tiie 
paroxysms  of  dyspnoea.  The  following  remedies  may  often  be  used  with 
advantage, — viz.,  compresses  of  ice  to  the  throat,  or  compresses  of  hot  water 
by  means  of  a  sponge  or  cloth. 

Operative  interference  is  very  seldom  required.  After  severe  burns 
from  inhalations  the  most  heroic  remedies  often  fail,  and  operative  procedure 
alone  need  be  considered.     (See  Intubation  and  Tracheotomy.) 


PSEUDO-MEMBRANODS  LARYNGITIS. 

By  WILLIAM  PEEEY  NOETHEUP,  M.D. 


Synonjnnes. — Croup,  Laryngeal  diphtheria,  Fibrinous  laryngitis. 

The  mucous  membrane  of  the  larynx,  when  inflamed,  may  have  upon 
its  surface  a  pellicle  which  is  called  a  j)seudo-membrane,  composed,  for  the 
most  part,  of  fibrin,  pus,  and  necrotic  epithelium,  and  may  include  necrotic 
submucous  tissue. 

A  pseudo-membranous  laryngitis  may  arise  from  trauma :  it  may  arise 
from  the  presence  of  the  pathogenic  germ  or  germs  of  diphtheria  :  it  is  be- 
lieved by  many  that  a  similar  pseudo-membranous  laryngitis  may  arise  from 
a  cause  apart  from  either.  This  form  of  inflammation  is  termed  a  croupous 
inflammation. 

When  of  traumatic  origin,  it  is  commonly  the  result  of  inhalation  of 
steam,  hot  smoke,  irritating  vapors,  of  inspiration  of  corrosive  poisons,  etc. 
These,  by  destruction  of  the  protecting  epithelium  of  the  mucous  membrane, 
allow  transudation  of  serum  and  extravasation  of  white  blood-cells,  with  the 
formation  of  pseudo-membrane. 

lu  the  croupous  inflammation  which  is  apt  to  accompany  diphtheria, 
destruction  of  epithelium  (coagulation  necrosis)  takes  place,  and  is  believed 
to  be  due  to  a  specific  germ. 

The  third  form  is  not  of  traumatic  origin,  and  is  not  accompanied  with 
pronounced  symptoms  of  the  general  infection  which  characterizes  diph- 
theria. 

It  is  with  pseudo-membranous  laryngitis  of  the  second  and  third  classes 
that  this  paper  has  to  do.  The  writer  believes  it  is  not  possible  in  the 
present  state  of  knowledge  to  separate  purely  local  croupous  laryngitis  from 
laryngeal  diphtheria  of  mild  type.  It  seems  advisable,  therefore,  to  con- 
sider all  cases  of  pseudo-membranous  laryngitis  not  of  traumatic  origin  as 
local  manifestations  of  diphtheria,  and  base  the  treatment  on  that  diagnosis. 
For  what  is  to  be  said  concerning  the  nature  of  diphtheria  as  an  acute 
infectious  disease,  the  reader  is  referred  to  the  subject  under  its  appro- 
priate title.  It  will  be  sufiicient  here  to  speak  of  the  disease  when  it  has 
invaded  the  larynx,  either  primarily  or  secondarily.  Its  etiology  must 
obviously  fall  under  consideration  mostly  with  the  general  disease. 

As  frequent  reference  will  be  made  in  this  paper  to  the  autopsy  records 
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of  the  New  York  Foundling  Asylum,  it  may  be  well  at  the  outset  to  state 
that  the  i-ecorded  cases  of  laryngeal  diphtheria  amount  to  one  hundred  and 
fifty-one,  of  which  the  first  eighty-seven  cases  have  been  considered  bj' 
themselves  in  a  separate  group.  The  reason  of  this  separation  is  that  this 
number  represents  endemic  cases  distributed  over  several  years,  and  there- 
fore more  useful  to  the  present  purpose.  The  aggregate  number  includes 
in  addition  the  ravages  of  a  fatal  epidemic  of  measles  and  scarlet  fever  with 
diphtheria,  with  nej)hritis  in  most  cases  and  pneumonia  in  all. 

In  order  that  the  figures  here  given  may  be  fully  understood,  it  is  neces- 
sary to  explain  the  conditions  under  which  they  were  collected.  They  rep- 
resent all  the  autopsies  for  a  space  of  six  years  where  diphtheria  was  found 
to  have  involved  the  larynx,  of  cases  occurring  in  an  institution  which  has 
within  its  walls  seven  hundred  children  and  has  out  at  nurse  in  the  city 
and  immediate  vicinity  eleven  hundred  more.  The  children  are  of  all  ages 
from  birth  to  five  years. 

Etiology. — Among  predisposing  causes  may  be  mentioned  sex.  Though 
in  the  asylum  the  percentage  of  males  was  forty-six  to  fifty  in  several  suc- 
cessive thousands  of  entries,  yet  in  eighty-seven  cases  of  fatal  endemic  laryn- 
geal diphtheria  fifty  were  females,  and  of  one  hundi'cd  and  fifty-oue  cases 
ninety  were  females. 

Pseudo-membranous  laryngitis  occurs  most  often  between  the  ages  of 
one  and  five  years.  It  prevails  in  New  York  in  every  mouth  of  the  year. 
In  all  localities  of  the  United  States,  at  greater  or  less  intervals,  epidemics 
of  diphtheria  occur  which  show  a  marked  tendency  to  involve  the  larynx. 
The  disease  is  moderately  communicable  between  children,  but  is  seldom 
contracted  by  nurses  and  physicians  in  charge. 

In  twenty-four  cases  of  diphtheria  recently  examined  with  reference  to 
the  bacterial  origin  of  the  disease,  streptococci  were  found  in  all  but  two. 
This  form  of  bacteria  was  by  far  the  most  abundant  of  any  present  in  the 
pseudo-membrane,  and  the  only  one  which  appeared  to  penetrate  the  under- 
lying tissues.  It  was  also  found  in  a  few  cases  in  the  viscera.  This  strep- 
tococcus was  demonstrated  biologically  to  be  identical  with  the  streptococcus 
pyogenes  and  streptococcus  erysipelatos  and  by  inoculation  into  rabbits 
and  pigeons  to  induce  erysipelas,  phlegmonous  inflammations,  abscesses, 
and  localized  necrosis. 

The  crypts  of  the  tonsils  were  found  to  be  a  favorite  nesting-place  for 
the  streptococcus.  In  examinations  of  mouth-  and  tonsil-scrapings  from 
thirty-one  healthy  and  sick  children,  not  apparently  exposed  to  diphtheria, 
no  streptococci  were  found  except  in  two  cases  of  scarlet  fever,  in  which 
diphtheria  soon  after  developed.  On  the  other  hand,  in  examining  throatr 
and  tonsil-scrapings  from  forty  children  exposed  to  the  disease  in  a  hospital 
in  which  it  was  epidemic,  the  streptococcus  was  found  in  twelve. 

The  conclusion  as  stated  in  the  words  of  the  investigator  is  as  follows : 
"  We  have  seen  that  all  of  these  observations  taken  together  seem  to  lead 
us  to  so  strong  a  presumption  that  the  streptococcus  is  the  causative  factor, 
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'  in  this  group  of  cases  at  least,  of  diphtheria,  that  it  practically  amounts  to 
a  demonstration."  ^ 

Pathology. — For  a  discussion  of  this  head  the  reader  is  referred  to  the 
article  on  diphtheria.  In  this  paper  will  be  considered  only  a  few  points 
pertaining  to  the  lesion  when  located  in  the  larynx,  together  with  some 
complications  favored  by  its  location. 

The  amount  of  swelling  of  the  mucous  membrane  and  the  quantity  and 
consistence  of  the  pseudo-membrane  in  the  larynx  may  vary  very  much, 
and,  indeed,  may  be  present  in  all  varieties  in  the  same  patient.  The  con- 
cavity of  the  epiglottis  may  bear  the  usual  thick,  tenacious,  yellowish-gray 
coating,  and  the  false  cords  be  covered  with  granular,  grayish  exudate,  while 
the  vocal  cords  and  the  mucous  membrane  of  the  inner  circumference  of 
the  lower  portion  of  the  larynx  are  only  congested  and  are  free  from  exudate, 
the  trachea  at  the  same  time  containing  membrane  of  such  quality  and 
extent  as  exists  upon  the  epiglottis.  It  is  common  to  see  the  ventricle  of 
the  larynx  quite  filled  and  obliterated  in  any  case.  The  exudate  in  the 
trachea  strips  away  from  the  columnar  ciliated  epithelium  without  leaving 
a  bleeding  surface,  and  ulceration  is  more  common  upon  membrane  covered 
with  pavement  epithelium. 

Membranous  croup  is  commonly  associated  with  membranous  pharyn- 
gitis and  tonsillitis,  and  may  be  with  tracheo-bronchitis.  Diphtheria  in- 
volving only  the  larynx  is  not  rare,  but  post-mortem  records  by  no  means 
correctly  represent  its  frequency  of  occurrence. 

In  the  group  of  eighty-SQven  cases  of  fatal  laryngeal  diphtheria  referred 
to,  the  distribution  of  false  membrane  was  as  follows.  In  nine  cases  the 
membrane  extended  from  the  tip  of  the  nose  to  the  finest-  bronchi ;  in  six 
from  the  nose  to  the  bifurcation  of  the  trachea ;  in  seventeen  from  the 
pharynx  to  the  finest  bronchi ;  in  seventeen  from  the  larynx  to  the  finest 
bronchi ;  in  seventeen  from  the  pharynx  to  the  main  bronchi ;  in  seventeen 
in  the  larynx  and  trachea ;  in  three  in  the  phaiynx  and  larynx ;  and  in  one 
in  the  larynx  only.  In  one  case  the  membrane  was  well  marked  from  the 
pharynx  to  the  middle  of  the  trachea.  Between  this  and  the  bronchi  of 
the  fourth  division  there  seemed  to  be  an  entire  absence  of  it,  and  yet  in 
the  finest  bronchi  a  distinct  membrane  could  be  demonstrated.  A  tenacious 
fibrinous  cast  could  be  drawn  out  by  the  forceps. 

Bronchial  Diphtheria. — A  process  Avhich  so  readily  communicates  its 
specific  inflammation  to  the  trachea  and  bronchi,  large  and  small,  may  be 
expected  many  times  to  involve  at  last  the  lungs.  In  many  cases  after  death 
tenacious,  fibrinous,  ramifying  processes  can  be  drawn  out  from  the  smallest 
bronchi.  This  is  well  demonstrated  by  making  with  a  long  sharp  knife  a 
clean  section  across  the  base  of  a  lung  parallel  to  and  about  a  centimetre 
from  the  base,  pressing  upon  the  separated  portion,  and  extruding  the 

'  Prudden,  Etiology  of  Diphtheria,  American  Journal  of  the  Medical  Sciences,  April 
and  May,  1889. 
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fibrinous  filaments,  which  can  be  grasped  by  fiarceps  and  withdrawn.  The 
diphtheritic  inflammation  is  then  seen  to  have  traversed  the  entire  extent 
of  the  bronchial  mucous  membrane. 

Pneumonia,  Broncho-Pneumonia. — Of  one  hundred  and  fift;y-oue  fatal 
cases  pneumonia  was  found  in  one  hundred  and  four.  Its  most  common 
location  was  in  the  lower  posterior  portions  of  both  lungs.  Recumbent 
position,  gravity,  and  hypostasis  aid  in  determining  the  choice  of  region, 
To  these  may  be  added  another  element.  From  the  root  of  the  lung  after 
the  division  of  the  main  bronchus,  one  of  the  largest  branches  passes  to  the 
lower  lobe  in  a  line  nearly  parallel  to  the  posterior  margin,  giving  off  at 
intervals  branches  to  the  dependent  lung-tissue.  Still  another  branch  passes 
from  the  root  to  the  lower  posterior  portion  of  the  upper  lobe.  It  is 
apparent,  from  the  study  of  a  section  with  the  subject  lying  on  its  bacic,  that 
these  two  important  bronchi  are  prepared  to  carry,  by  gravity,  fluid  con- 
tents from  the  trachea  and  main  bronchi,  for  they  are  so  situated  as  to  catch 
the  drainage  of  the  main  respiratory  tubes.  The  conditions,  too,  are  favor- 
able,— dorsal  decubitus,  enfeebled  respiratory  power,  and  partial  inactivity 
of  the  dependent  portion  of  the  lungs.  The  broncho-pneumonia  with  diph- 
theria commonly  contains  a  moderate  amount  of  fibrin,  but  no  more  than 
may  occur  in  marked  cases  apart  from  it. 

Much  light  has  been  thrown  upon  the  etiology  of  pneumonia  compli- 
cating diphtheria,  by  the  results  of  some  investigations  recently  made  in 
New  York.  In  an  examination,  morphologically  and  by  cultures,  of  seven- 
teen cases  of  diphtheria  complicated  by  pneumpnia,  streptococci  were  found 
both  in  the  pseudo-membrane  and  in  the  lungs  in  all  cases  but  one.  The 
streptococci  from  both  localities  were  similar,  and  when  isolated  into  pure 
cultures  and  injected  into  the  trachea  of  the  rabbit  induced,  uniformly,  a 
lobular  and  broncho-pneumonia  very  similar  in  character  to  that  from  which 
the  culture  was  firet  obtained.  No  other  species  of  bacteria  was  found 
in  these  lungs  with  such  frequency  and  abundance  as  to  justify  the  belief 
that  it  stood  in  a  direct  causative  relation  to  the  inflammation. 

"  We  arrive  finally  at  the  conclusion,"  says  the  report  of  the  investiga- 
tion, "  that  the  acute  lobular  and  broncho-pneumonia  which  is  apt  to  com- 
plicate diphtheria  in  the  upper  air-passages  in  children  is,  at  any  rate  m 
the  set  of  cases  which  we  have  examined,  a  form  of  inspiration  pneumonia, 
induced  by  the  streptococcus  diphtherias  which  finds  access  to  the  lungs 
from  the  foci  of  diphtheritic  inflammation  in  the  air-passages  above." ' 

Emphysema. — The  interstitial  variety  occurred  eight  times  in  eighty- 
seven  cases,  the  vesicular  variety  nine  times.  The  most  common  location 
of  each  is  in  the  anterior  portions  of  the  upper  lobes.  The  interstitial  may 
extend  to  the  root  in  converging  lines. 

Symptoms  and  Course. — In  a  disease  so  frequently  secondary  to 

'  Prudden  and  Northrup,  Etiology  of  Pneumonia,  American  Journal  of  the  Medical 
Sciences,  June,  1889. 


PSEUDO-MEMBRANOUS   LARYNGITIS.  525 

other  maladies,  the  symptoms  must  obviously  be  much  obscured  and 
modified  by  the  primary  affection.  Of  the  one  hundred  and  fifty-one  cases 
of  laryngeal  diphtheria,  sixty-one  complicated  measles,  ten  complicated 
scarlet  fever,  and  five  occurred  after  a  rapid  succession  of  scarlet  fever 
and  measles.  In  fifly-eight  cases  dijahtheria  of  the  pharynx  antedated  the 
laryngeal  symptoms,  and  in  nearly  all  other  cases,  the  number  not  being 
determined,  membrane  appeared  sooner  or  later  in  the  pharynx.  In  eighty- 
eight  cases  there  was  evidence  that  the  membrane  made  its  appearance  first 
in  the  larynx  or  at  the  same  time  as  in  the  pharynx.  In  only  one  case  teas 
it  in  the  larynx  only. 

It  is,  then,  with  diphtheria  which  either  primarily  or  secondarily  invades 
the  larynx,  and  many  times  (eighty  in  one  hundred  and  fifty-one  cases)  acts 
as  a  complication  of  the  exanthemata,  that  we  have  to  deal.  The  symptoms 
of  developing  and  advancing  laryngeal  complication  manifest  themselves, 
in  a  large  number  of  cases,  in  the  following  order, — viz.,  hoarseness  and 
aphonia,  stridulous  cough,  stridulous  insi^iration,  stridulous  expiration, 
dyspnoea  with  restlessness,  recessions,  cyanosis. 

Cough. — The  first  efforts  have  not  the  characteristic  croupy  sound,  but 
rather  the  sliarp  explosive  sound  as  of  an  attempt  to  remove  tenacious 
mucus  from  the  cords  and  clear  the  tone.  Later,  the  explosive  element  yet 
remaining,  the  sound  becomes  hoarse,  then  of  high-pitched,  metallic,  or 
tubular  quality,  which  becomes,  in  the  most  aggravated  and  distressing 
stages  of  dyspnoea,  dry  and  whistling. 

Stridulous  Respiration. — About  the  time  the  attention  is  called  to  the 
laryngeal  complication,  the  character  of  the  cough  is  observed  to  become 
more  and  more  metallic,  and  the  respiratory  sounds  for  the  first  time 
attract  attention.  Gradually  inspiration  becomes  stridulous,  its  sound 
being  low-pitched,  hoarse,  and  the  vibrations  coarse.  Later,  as  the  swelling 
of  the  lar}'ngeal  walls  grows  tense,  the  sounds  become  high-pitched,  pro- 
longed, and  metallic.  Expirations  at  first  are  short  and  harsh.  It  is  not 
till  inspiratory  stridor  is  well  marked  that  the  expiratory  takes  on  similar 
qualities  to  the  inspiratory,  and  both  become  loud,  metallic,  and  at  last  dry 
and  whistling.  At  this  stage  the  respirations  are  quickened,  with  in- 
spiration and  expiration  of  equal  length,  both  loud,  dry,  and  whistling, 
interrupted  by  frequent  explosive  coughs  of  similar  character. 

Bcsllessness  and  Dyspnoea. — At  the  stage  of  advancement  of  croup  in 
which  the  last-mentioned  symptoms  are  conspicnous,  there  is  an  equally 
charax;teristic  nervous  irritability,  which  shows  itself  in  extreme  restless- 
ness. This  behavior  usually  marks  the  beginning  of  dyspnoea.  Gradually 
the  respirations  grow  more  frequent,  the  child  sits  up,  at  each  inspiration 
raises  his  cliin  a  trifle,  his  nostrils  dilate,  his  face  has  an  anxious  expression, 
his  lips  are  no  longer  bright  red,  his  color  is  pale  leaden.  As  dyspnoea  in- 
creases, and  all  the  inspiratory  effort  possible  on  the  part  of  the  little  patient 
cannot  procui-e  air  enough  to  aerate  the  blood,  he  becomes  more  quiet  and 
succumbs  to  exhaustion.     He  lies  upon  his  side,  with  his  knees  drawn  well 
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up,  and  his  face  turued  to  the  wall  to  avoid  being  disturbed :  his  whole 
attention  is  centred  upon  his  respiration,  and  every  interference  on  the  part 
of  his  attendants  is  impatiently  waved  away. 

Expiratory  dj-spuoea  from  bronchial  diphtheria  will  be  mentioned  in 
the  further  discussion  of  the  course  of  the  disease. 

Beccssions. — In  laryngeal  diphtlieria  with  dyspnoea,  recessions  form  a 
striking  symptom.  The  expansive  power  of  the  lungs  remains  unimpaired 
and  the  muscles  of  respiration,  ordinary  and  accessory,  strive  with  desperate 
force  to  expand  the  thorax  and  meet  the  demands  for  oxygen.  The  bouv 
and  cartilaginous  framework  responds,  and  some  air  enters,  but  the  glottis 
is  narrowed  and  rcsjiiration  hurried.  In  the  great  inspiratory  effort  tiie 
soft  parts  at  each  end  of  the  thorax  yield,  and  manifest  at  the  supra-sternal 
notch  and  supra-clavicular  regions  inspirator}-  recessions.  At  the  lower  end, 
likewise,  the  soft,  parts  yield  at  the  epigastrium ;  and,  lastly,  the  cartilages 
are  no  longer  able  to  withstand  the  atmospheric  pressure,  and  there  are  also 
sternal  recessions. 

Cyanods. — Early  in  the  disease,  when  restlessness  and  stridulous  res- 
piration are  the  prominent  symptoms,  the  color  becomes  pale  and  leaden, 
with  occasional  blueness  of  the  lips.  On  severe  coughing,  and  after  sleeping, 
the  duskiness  may  appear  upon  the  countenance  temporarily.  As  recessions 
become  pronounced,  the  blood  being  no  longer  fully  aerated,  the  lips  become 
blue,  the  finger-nails  dark,  and  the  fingers  and  face  dusky.  This  may  be 
temporarily  relieved,  but  gradually  becomes  well  seated  and  remains  con- 
tinuously. 

Complications. — Extension  of  the  diphtheritic  process  into  the  bronchi 
manifests  itself  by  a  rapid  rise  of  temperature,  slight  increase  in  rapidity 
of  heart-beats,  with  increasing  tendency  to  intermittence,  and  dyspnoea  in 
which  the  expii'ation  is  prolonged  and  stridulous,  inspiration  being  quick. 

Broncho-Pneumonia. — From  the  main  to  the  minute  bronchi  is  but  a 
short  and  continuous  course.  It  is  at  the  beginning  of  this  complication 
that  is  witnessed  the  most  distressing  dyspnoea  which  the  physician  is  called 
upon  to  treat.  It  is  here  that  the  leaden  countenance,  dull  and  suffused 
eyes,  livid  lips,  and  livid  nails  and  fingers  give  their  most  ghastly  picture. 
Restlessness  reaches  its  highest  activity ;  the  child  throws  himself  about, 
strikes  his  head  heavily  against  the  crib,  tears  his  hair,  sits  up,  throws  him- 
self back  upon  the  pillow,  asks  to  be  taken  on  the  nurse's  shoulder,  then 
put  down  again  wearied,  and  soon  begins  again  the  restless  round.  As 
the  blood  fails  more  and  more  of  oxygenation  and  the  color  of  the  lips 
and  countenance  deepens,  the  child  becomes  quiet,  lies  upon  his  back,  his 
hands  laid  upon  the  pillow,  his  half-open  lids  disclosing  dusky  sclerotics. 
From  this  exliausted  condition  he  arouses  periodically  ;  again  sits  up,  per- 
liaps  takes  off  one  stocking,  puts  it  on  again,  resting  between  each  change, 
There  is  no  symptom  more  remorselessly  cruel  and  no  spectacle  more  piteous 
to  behold  than  the  prolonged  secondary  dyspnoea  of  bronchial  diphtheria  in 
a  child.     In  the  group  of  eighty-seven  fatal  cases,  eighty-three  showed  ex- 
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tensive  invasion  of  false  membrane ;  twenty-seven  died  of  bronchial  diph- 
theria, and  twenty-nine  had  puenmonia  enough  to  cause  death. 

The  physical  signs  are  not  unlike  those  of  broncho-pneumonia  devel- 
oping after  measles.  Rales  appear  early,  and  give  the  most  accurate  infor- 
mation of  the  advance  of  the  disease,  its  extent,  and  its  severity.  They 
are  coarse  or  mucous,  sibilant,  subcrepitant,  or  crepitant. 

The  rhythm  of  respiration  is  disturbed  in  pneumonic  complications. 
The  child  rpiickly  draws  its  breath,  holds  it,  then  with  an  explosive,  grunt- 
ing sound  expires,  and  without  pause  again  inspires.  The  pause  which 
in  health  was  after  expiration  and  before  inspiration  is  transferred,  aud  is 
after  inspiration  and  before  expiration.  Further  irregularities  may  be  ob- 
served in  the  last  stages.  For  a  fraction  of  a  minute  the  child  may  pause  in 
respiration.  In  resuming,  it  may  draw  a  deep  breath,  and  rapidly  follow  it 
with  short  respirations,  gradually  growiug  shallower  and  shallower  till  res- 
piration again  ceases.  After  momentary  suspension  the  child  again  draws 
a  deep  breath,  traversing  the  circuit  from  sigh  to  suspense  again  and  again. 
Or  it  may,  after  the  pause,  resume  breathing  by  short  shallow  respirations, 
followed  by  suspense.  Or  a  third  form  may  present  itself.  After  a  pause 
the  circuit  may  begin  and  end  with  short  shallow  respirations,  having  first 
an  ascending  scale  to  the  deep  respiration,  and  descending  subsequently  by 
similar  short,  shallow  and  shallower  respirations  to  the  pause.  These  in-eg- 
ularities  in  rhytlim,  so  frequently  observed  in  pneumonia  following  laryn- 
geal diphtheria,  have  been  described  by  two  men  whose  combined  names 
give  to  the  peculiar  phenomena  the  term  "  Cheyne-Stokes"  respiration.- 

The  disturbance  in  pulse-rhythm  is  observed  in  many  severe  cases,  and 
is  of  unfavorable  import.  It  may  appear  while  the  prognosis  seems  still 
favorable.  In  one  minute  the  pulse  may  intermit  once,  then  twice,  then 
drop  two  beats  in  a  quarter  of  a  minute  and  not  again  for  two  minutes. 
In  dyspnoea  the  M'cakness  of  heart-impulse,  combined  with  strong  inspira- 
tory effort,  may  cause  the  pulse  to  fail  at  the  wrist  at  the  instant  of  begin- 
ning inspiration.  Though  this  symj^tora  argues  weakness  of  heart-action, 
it  does  not  so  gloomily  point  to  systemic  poisoning  as  does  the  former. 

Diagnosis. — Progressive  unremitting  laryngeal  stenosis  is  the  character- 
istic feature  of  the  disease.  If  to  this  is  added  the  presence  of  diphtheritic 
exudate  in  the  pharynx,  the  certainty  of  the  diagnosis  is  assured.  If  a 
child  having  diphtheria  of  the  fauces  becomes  "  croupy,"  it  is  not  warrant- 
able to  attribute  such  hoarseness  to  catching  cold  or  to  catarrhal  inflam- 
mation by  "  sympathy."  Muscular  spasm  not  infrequently  affects  the 
calibre  of  the  larynx  in  diphtheritic  croup  as  well  as  in  catarrhal,  and 
many  times  leads  to  confusion.  Because  the  croup  is  remitting  it  does  not 
follow  that  it  is  catarrhal.  In  many  instances  early  diagnosis  as  to  the 
variety  of  inflammation  of  the  larynx  is  impossible. 

Prognosis. — Diphtheria  of  the  larynx,  with  its  comijlications  and 
sequelfe,  is  the  most  fatal  disease  to  which  childhood  is  exposed.  Recent 
methods  for  relieving  the  urgent  symptoms  of  stenosis  promise  to  increase 
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somewhat  the  percentage  of  recoveries,  but  the  comphcations  are  the  source 
of  great  mortality.  Diphtheria  beginniug  in  the  larynx  is  unfavorable. 
It  is  located  at  the  outset  upon  respiratory  mucous  membrane,  with  a 
tendency  to  spread  downward  by  continuity  of  like  tissue  into  the  luuw. 
In  eighty-seven  fatal  cases,  fifty-six  began  with  symptoms  iudicatino'  that 
the  membrane  made  its  appearance  in  the  larynx  before  or  simultaucoiisly 
with  that  in  the  pharynx.  The  highest  mortality  of  cases  requiring  opera- 
tion attends  those  under  two  years  of  age.  S)-mptoms  which  indicate  that 
the  descent  of  the  dijihtheritic  process  into  the  bronchi  has  begun  dimiuish 
the  possible  chances  of  recovery  to  the  minimum.  In  the  above  oft-quoted 
records,  the  melancholy  fact  that  but  one  case  had  diphtheria  of  the  larvnx 
only,  stands  out  as  a  grim  reminder  of  the  tendency  of  the  lesion  to  invade 
the  regions  adjoining  it  above  and  below. 

Treatment. — The  remedies  for  dijjhtheria  are  set  forth  under  the 
appropriate  heading,  but  it  may  be  claimed  that  the  best  results  obtaiued 
by  operators  for  the  relief  of  membi-anous  croup  are  among  those  who 
have  made  use  of  bichloride  of  mercury  in  rather  large  doses.  One-sixth 
or  one-half  or  even  one  grain  of  the  bichloride  has  been  given  in  divided 
doses  in  twenty-four  hours  and  continued  at  this  rate  for  two  to  four  days. 
It  is  not  uncommon  for  operators  to  adopt  this  method  :  to  a  child  of  three 
years  give  one-fortieth  of  a  grain  of  bichloride  of  mercury,  in  triturate 
tablets,  every  hour,  followed  by  a  copious  draught  of  water  to  insure  its 
thorough  dilution  in  the  stomach.  It  is  better  to  dilute  it  in  water  suifi- 
cieut  to  bathe  the  surfaces  of  the  pharynx  in  the  act  of  swallowing,  liaving 
previously  given  a  draught  of  water,  which  should  serve  to  dilute  the  dose 
as  it  reaches  the  stomach.  In  any  case  it  must  not  be  forgotten  that  corro- 
sive sublimate  must  be  in  dilute  solution  in  the  stomach,  to  avoid  irritation 
of  its  mucous  membrane.  Frequent  cleansing  of  the  mouth  and  the  nasal 
cavity  serves  to  protect  the  nether  cavities  from  infection  borne  to  them 
by  gravity  and  insufflation.  These  are  the  means  recommended  to  limit 
the  spread  of  membrane.  The  medication  is  usually  continued  in  rather 
diminishing  doses  after  false  membrane  has  disappeared.  Great  tolerance 
for  mercury  is  observed  in  children  with  diphtheria.  If  the  bowels  are 
made  to  move  too  freely  or  the  stools  contain  mucus,  the  most  ardent  advo- 
cates still  continue  the  treatment,  adding  small  doses  of  opium  in  the  form 
of  paregoric  or  Dover's  powder.  At  the  present  time  the  most  popular 
treatment  for  diphtheria  is,  no  doubt,  mercuric  chloride. 

Tincture  of  the  chloride  of  iron  is  much  used.  From  three  to  five  drops 
in  a  teaspoonful  of  water  every  hour  constitute  a  very  efficient  dose  for  a 
child  three  vears  old.  It  is  best  given  after  rinsing  the  mouth  with  water, 
and  serves  the  double  purpose  of  a  beneficial  local  application  and  at  length 
of  a  tonic.  Alternating  doses  of  tincture  of  iron  and  of  corrosive  sublimate 
have  been  recommended  by  some. 

Potassium  chlorate  has  lost  favor,  on  account  of  its  injurious  effect  upon 
the  kidneys. 
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Wlien  dyspnoea  has  made  its  appearance  and  is  progressing  and  remains 
unremitting,  more  active  and  decisive  procedure  is  necessary.  An  emetic 
may  relieve  for  a  time,  and  should  be  given.  The  yellow  sulphate  of 
mercury  is  most  reliable  and  satisfactory,  given  in  five-grain  powder, 
repeating  this  dose  in  twenty  minutes  if  emesis  is  not  effected.  In  an 
emergency,  mustard  and  water,  molasses  and  sulphur,  or  wai'm  salt  water 
may  be  administered  to  give  quick  relief.  With  vigorous  effort  induced 
by  these  medicines,  large  masses  of  false  membrane  may  be  loosened  and 
expelled.  Occasionally  the  membrane  does  not  return,  and  the  patient  is 
relieved  of  the  croup  which  it  occasioned. 

A  trained  nurse  should  have  charge  of  these  cases,  to  watch  for  symp- 
toms under  the  directions  of  the  physician  and  to  carry  out  skilfully  the 
details  of  treatment. 

Nourishing  food  is  strongly  indicated  in  this  exhausting  disease,  and 
there  is  no  food  better  suited  to  the  needs  than  milk  in  as  large  quantities 
as  can  be  assimilated. 

As  a  cardiac  stimulant,  alcohol,  in  the  form  of  whiskey  or  brandy  well 
diluted,  has  met  with  most  favor,  and  is  recommended  to  be  given  early 
and  in  increasing  doses  according  to  the  progress  of  the  disease,  the  con- 
dition of  the  heart,  and  the  age  of  the  patient. 

The  above  is  the  treatment  in  vogue  at  the  present  time  in  New  York. 
The  disease  seems  to  run  a  slightly  different  course  in  different  localities, 
and  remedies  applicable  to  cases  in  one  section  have  proved  of  no  avail  in 
others. 

Benzoate  of  sodium  has  been  strongly  recommended,  in  doses  of  eight 
grains  hourly,  night  and  day,  to  a  patient  of  five  years,  together  with  local 
applications  of  the  same  in  atomized  solution. 

Inhalations  of  oxygen  have  proved  of  great  value  in  the  late  stage  of 
laryngeal  stenosis. 

To  assist  by  favorable  surroundings  is  desirable,  such  as  filling  the  air 
with  steam  laden  with  odors  of  balsam  or  turpentine  or  thymol  or  euca- 
lyptus. Adult  patients  who  are  able  to  express  their  feelings  have  ap- 
proved of  steam  as  a  remedy  of  greatest  comfort.  It  is  here  recommended 
to  use  it  in  every  case,  with  or  without  turpentine,  and  in  the  following 
manner.  A  tent  or  canopy  may  be  made  of  blankets.  The  lower  portion 
of  the  side  opposite  to  any  point  of  draught  may  be  made  to  open  enough 
to  admit  of  circulation  of  air  and  the  entrance  of  steam.  The  upper  por- 
tion, being  tightly  closed,  imprisons  the  steam  which  collects  in  the  highest 
part,  and  this  saturated  atmosphere  the  child  breathes,  to  his  great  relief. 
Air  for  ventilation  may  with  advantage  be  admitted  to  the  room  at  any 
point  opposite  to  the  opening  of  the  tent.  Steam  is  best  providal  by  heat- 
ing a  teakettle  half  filled  with  water  over  a  grate-fire  or  gas-stove,  and 
conducting  the  vapor  from  the  spout  to  the  crib  and  beneath  the  tent 
through  a  good-sized  tin  pipe.  Such  a  pipe  can  easily  be  procured  from  a 
neighboring  tinsmith's  in  the  shape  of  a  "  leader." 
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Warm  external  applications  to  the  neck  are  to  be  recommended.  An 
early  mercurial  purge  is  given  by  many  with  advantage. 

One  child  in  ten  \yith  well-marked  symptoms  of  laryngeal  diphtheria 
recovers  under  medical  treatment  (O'Dwyer). 

There  comes  a  time  in  a  large  majority  of  cases  when  medication  must 
have  the  assistance  of  surgical  interference.  Progressive  uuremittino-  dN-sp- 
ncea  which  does  not  yield  to  medication  leaves  to  the  patient  but  a  narrow 
limit  of  life  without  it.  To  accomplish  this  relief  the  practitioner  has  the 
choice  of  intubation  or  tracheotomy.  For  the  description  of  each,  the  reader 
is  referred  to  their  respective  titles.  It  is  sufficient  here  to  say  that  in  New 
York,  at  least,  intubation  has  largely  taken  the  place  of  tracheotomy. 


INTUBATION. 

By  WILLIAM   PEEEY   NOETHEUP,  M.D. 


Definition. — Intubation  is  the  operation  for  the  relief  of  dyspnoea  from 
laryngeal  stenosis,  which  consists  in  inserting  between  the  swollen  tissues  of 
the  larynx  a  specially-constructed  tube,  through  which  the  patient  breathes. 
This  does  not  include  the  temporary  expedient  of  passing  a  catheter  into 
the  trachea,  but  applies  to  metallic  tubes  designed  to  rest  within  the  larynx 
for  an  indefinite  time. 

History. — The  first  attempt  to  introduce  a  short  tube  into  the  larynx 
was  made  by  Bouchut,  of  Paris,  in  1858.  The  tube  used  by  him  was  a  hollow 
metallic  cylinder  less  than  an  inch  long,  narrower  at  one  end  than  at  the 
other, — not  unlike  a  small  thimble.  This  was  carried  forward  on  the  end 
of  a  sound  and  left  wedged  in  the  larynx.  Attached  to  it  and  brought  out  at 
the  angle  of  the  mouth  was  a  silken  bridle,  to  secure  the  tube  from  passing 
down  into  the  trachea,  and  ultimately  to  remove  it.  Bouchut  published 
seven  cases  of  intubation  in  laryngeal  diphtheria,  in  all  of  which  the  larynx 
had  tolerated  the  presence  of  the  tube,  and  in  all  the  laryngeal  dyspnoea 
had  been  relieved.  These  two  points  were  nearly  lost  sight  of  in  the  heated 
discussion  which  followed  upon  the  further  claims  of  the  author  regarding 
the  advantages  of  "tubage  of  the  glottis"  over  tracheotomy.  The  new 
operation  had  but  few  cases,  and  no  recoveries  to  commend  it.  The  Paris 
Academy  of  Medicine  appointed  a  committee,  with  Trousseau  as  its  chair- 
man, to  investigate  the  merits  of  the  proposed  substitute  for  tracheotomy, 
and  at  last  accepted  their  report  that  it  was  impracticable.  For  nearly 
a  quarter  of  a  century  there  was  no  further  record  of  any  attempt  at  intu- 
bation of  the  larynx. 

In  1880  Dr.  Joseph  O'Dwyer,  of  New  York,  began  his  experiments  in 
the  autopsy-room  of  the  New  York  Foundling  Asylum,  quite  unaware  of 
the  failure  of  Bouchut  and  the  dictum  of  the  Paris  Academy.  His  first 
attempt  was  with  a  bivalve  speculum  about  an  inch  long,  so  adjusted  to  a 
handle  thrust  through  it  from  above  as  to  enter  the  glottis  closed  and  to 
spring  apart  on  removal  of  the  staff.  This  tube  relieved  the  dyspnoea  tem- 
porarily and  was  tolerated  by  the  larynx.  It  was  not  successful,  however, 
because  the  swollen  mucous  membrane  gradually  protruded  between  the 

separated  edges  of  the  valves  and  again  obstructed  the  air-passage. 
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His  next  experiments  were  with  solid  tubes  compressed  laterally.  These 
after  numerous  modifications  as  regards  length  and  shape  of  head  or  collar 
develojjed  into  those  now  made  and  sold  as  the  O'Dwyer  tubes.  The  aim 
has  been  to  make  an  instrument  that  shall  fit  the  interior  of  the  larynx  ex- 
tending from  just  above  the  false  cords  to  within  a  half-inch  or  an  inch  of 
the  bifurcation  of  the  trachea. 

The  collar  or  head,  which  i-ests  upon  the  false  cords,  is  irregularly  quad- 
rangular, having  one  angle  resting  between  the  arytenoid  cartilages  and  its 
opposite  angle  bevelled  down  or  nearly  obliterated,  the  better  to  allow  of 
closure  of  the  epiglottis  over  the  aperture  of  the  tube.  Immediately  below 
the  head,  the  tube  is  compressed  to  its  smallest  lateral  diameter,  to  avoid 
injurious  jjressure  on  the  vocal  cords.  Below  this,  again,  the  thickness  of 
the  tube-wall  is  increased  by  a  gradual  bulging,  which  attains  its  greatest 
extent  midway  between  the  extremities.  This  bulging  below  the  vocal  cords 
serves  to  maintain  the  tube  in  position  during  coughing,  and  increases  the 
weight  to  be  expelled.  Towards  the  lower  end  the  tube  diminishes  iu  size, 
and  terminates  in  a  dull  edge  to  enable  it  to  ride  harmlessly  over  opposing 
surfaces.  In  this  connection  it  cannot  be  too  strongly  urged  that  each  tube 
should  have  upon  its  anterior  lower  margin  a  blunt  edge  so  conspicuous  as 
almost  to  deserve  the  name  of  knob, — at  least  a  very  thick  lip.  During 
each  movement  of  deglutition  this  portion  of  the  tube  rides  backward  and 
forward  over  a  limited  area  of  the  tracheal  mucous  membrane,  and  unless 
properly  guarded  will  surely  remove  the  superficial  epithelium  and  may 
excavate  the  tissues  and  lay  bare  the  cartilage  rings. 

Of  these  tubes  there  are  now  in  common  use  six,  ranging  in  size  from 
such  as  are  appropriate  for  a  child  of  one  year  or  less,  up  to  the  age  of 
puberty.     The  instruments  necessary  for  the  operation  are — 

1.  The  tubes,  of  various  sizes  (Fig.  2). 

2.  Introducing  instrument  (Fig.  2  a). 

3.  Extracting  instrument  (Fig.  3). 

4.  Mouth-gag  (Deuhard's)  (Fig.  1). 

5.  Gauge  (Fig.  4). 

6.  Braided  silk. 

Through  the  edge  of  the  collar  of  each  tube,  by  an  eyelet,  is  passed  a 
length  of  braided  silk,  which  is  made  into  a  loop  or  bridle.  This  serves  to 
remove  the  tube  if  it  is  found  to  have  passed  into  the  oesophagus  instead  of 
the  larynx,  and  in  case  the  tube  becomes  suddenly  obstructed  by  loosened 
membrane. 

The  obturator  has  upon  its  distal  extremity  a  ball  which  fills  the  calibre 
of  the  tube  and  serves  both  as  an  obturator  and  as  a  blunt  end  for  the 
entering  tube. 

The  mouth-gag  is  designed  to  lock  when  applied,  and  remain  in  place 
without  assistance.  It  protrudes  from  the  left  angle  of  the  mouth,  and 
makes  pressure  upon  the  back  teeth  of  the  left  side.  If  there  are  no  molar 
teeth,  no  gag  is  necessary.     Of  the  numerous  modifications  of  the  original 
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gags,  those  are  to  be  preferred  in  which  the  handles  or  levers  are  cai'ried 
straight  back  towards  the  ear. 

Fig.  1. 


Mouth-gag. 


The  introducing  instrument  consists  of  a  handle,  holding  a  long  staff 
curved  to  a  sharp  right  angle  at  its  distal  extremity,  to  which  is  attached 


Fig.  2. 


Introducing  instrument. 

the  obturator  of  a  tube  of  any  selected  size ;  also  a  trigger  and  sliding  gear 
for  detaching  it  when  placed  in  the  larynx.  The  tube  then  is  held  at  a 
right  angle  to  the  staff  and  handle. 

The  extracting  instrument  is  also  curved  on  a  right  angle,  and  carries  at 
its  extremity  a  small  forceps  with  two  duck-bill  blades,  which,  by  a  com- 


FiQ.  .3. 


Extracting  iustrument. 


bination  of  levers,  are  made  to  separate  and  apply  themselves  to  the  interior 
of  the  tube  with  sufficient  hold  to  withdraw  it. 
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Fig.  4 
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Gauge. 


■The  gauge  is  a  measure  for  determining,  from  the  given  age  of  the  child 
the  size  of  tube  to  be  used. 

Braided  silk  of  such  size  as  easily  to  play  through  the  eve- 
let  of  the  tube  is  required  for  the  bridle.  Twisted  sillv  may 
fray  out  and  become  jammed  in  the  eyelet. 

Directions  for  Operating. — In  attaching  the  tube  to  the 
handle  a  few  trials  are  made  to  make  sure  that  the  tube  holds 
to  the  obturator  with  just  sufficient  force  to  carry  it  into  place 
and  yet  allow  it  to  be  detached  by  the  trigger.  Some  oper- 
ators choose  a  small  tube,  expecting  it  to  be  coughed  out  after 
a  few  hours.  Others  insert  the  largest  that  will  enter  the 
larynx,  hoping  that  the  larger  calibre  will  allow  any  mucus 
and  loosened  membrane  to  pass  through,  and  that  at  the  same 
time  the  increased  bulk  and  weight  will  be  less  easily  expelled. 
The  nurse  takes  the  child  upon  her  lap  and  quietly  wraps 
it  in  a  light  blanket.  If  the  blanket  is  bulky,  it  will  make 
large  folds  below  the  chin  and  hinder  the  operator.  The 
blanket  should  swathe  the  child  from  neck  to  heels,  and  be  so 
carefully  wound  as  not  to  allow  the  escape  of  either  the  hands 
or  the  feet.  The  nurse  then  grasps  the  child's  elbows,  hold- 
ing them  firmly,  but  in  no  way  interfering  with  the  free  ex- 
pansion of  the  chest.  The  legs  of  the  patient  are  closely  clasped 
by  the  knees  of  the  nurse.  In  this  way  the  child  is  firmly  grasped  by 
knees  and  elbows  outside  the  blanket.  The  only  part  movable  is  the  head, 
and  this  should  be  held  by  au  intelligent  person  standing  behind  the  nurse, 
preferably  by  a  physician.  He  grasps  the  head  firmly  between  his  two 
open  hands  applied  over  the  child's  cheeks  and  ears.  Up  to  this  point  the 
patient  usually  makes  no  objection,  and  it  is  important  that  these  prepa- 
rations should  be  made  as  here  laid  down,  in  order  that  the  subsequent 
operation  may  be  as  exact  and  speedy  as  possible. 

The  position  of  the  child's  head,  neck,  and  trunk  should  be  as  though  he 
hung  from  the  top  of  his  head,  and  this  should  be  firmly  maintained  during 
the  insertion  of  the  tube.  It  is  usual  for  the  nurse  to  listen  to  the  directions 
of  the  physician  and  then  follow  them  with  this  result.  She  takes  the  child 
on  her  lap,  winds  the  blanket  tightly  around  its  shoulders  and  neck,  with  a 
huge  fold  beneath  the  chin,  grasps  the  child  firmly  about  the  chest,  settles 
back  in  the  chair,  and  catches  the  child's  legs  between  her  knees.  The  child 
lies  at  an  angle  of  forty-five  degrees,  out  of  the  operator's  reach,  and  the 
fold  of  the  blanket  interferes  with  the  handle  of  the  instruments.  While 
still  endeavoring  to  adjust  the  gag,  the  operator  will  usually  find  that  the 
child  has  slipped  down  from  the  nurse's  shoulder,  its  feet  have  escaped  and 
are  kicking  him  in  the  abdomen  and  face,  and  the  nurse  has  nearly  squeezed 
the  breath  out  of  the  patient's  body.  The  position  of  the  child  should  be  as 
though  it  hung  from  the  top  of  its  head. 

Having  placed  the  child  and  made  sure  it  is  to  remain  as  placed,  the 
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operator  inserts  the  mouth-gag  between  the  molar  teeth  of  the  left  side,  the 
jaws  are  separated,  the  levers  made  fast,  and  the  whole  instrument  steadied 
under  the  hand  of  the  assisting  physician.  At  this  point  the  patient  resists 
more  or  less  energetically,  and  yet  he  has  rested  quietly  till  within  a  few 
moments  of  the  completion  of  the  operation  and  preserved  his  strength. 
The  operator  usually  sits — though  some  prefer  to  stand — squarely  facing 
the  child,  on  a  firm  chair  about  equal  in  height  to  that  occupied  by  the 
nurse.  Holding  in  his  right  hand  the  inserting  instrument,  having  upon 
its  obturator  the  selected  tube,  and  the  silken  bridle  clear  and  free,  he 
passes  into  the  child's  pharynx  the  index  finger  of  the  left  hand  and  hooks 
up  the  epiglottis.  Having  got  this  surely  up,  he  sweeps  to  one  side  the 
finger,  still  holding  the  epiglottis  by  its  edge.  The  tube  is  then  carried  for- 
ward into  the  pharynx  to  the  end  of  the  left  index  finger,  which  is  to  serve 
as  guide  to  the  entrance  of  the  larynx.  At  this  moment  it  is  desirable  to 
make  sure  that  the  instrument  is  exactly  in  the  median  line,  and  the  handle 
is  depressed  well  upon  the  child's  chest.  Having  taken  these  steps,  the 
handle  is  elevated,  the  point  engages  in  the  larynx  and  descends  to 
place,  the  trigger  is  pressed  and  the  tube  disconnected.  The  tube  may 
be  dislocated  while  removing  the  obturator,  and  it  is  well  always  to 
place  the  finger  upon  its  head  and  steady  it,  and  after  the  instrument  is 
entirely  disconnected  to  sink  the  head  of  the  tube  well  into  the  box  of  the 
larynx. 

The  management  of  the  thread  is  of  importance,  even  after  the  tube  is 
surely  settled  into  place.  It  may  become  entangled,  and  the  tube  jerked 
from  its  position ;  on  the  other  hand,  loosened  false  membrane  may  become 
wedged  in  the  lower  end  of  the  tube,  and  require  its  instant  removal.  In 
the  emergencies  which  may  follow  intubation,  the  operator  will  be  saved 
some  trying  moments  if  he  has  taken  the  precaution  to  secure  the  thread 
from  accident.  It  is  well  to  leave  the  loop  long,  and  fasten  it  about  the 
ear  or  to  a  string  encircling  the  neck.  The  string  should  be  allowed  to 
remain  so  long  as  there  is  evidence  of  the  presence  of  tenacious,  loose 
membrane  or  ropy  mucus  yet  to  come  away.  The  author  of  this  paper  had 
been  in  the  habit  of  removing  the  thread  as  soon  as  the  child  had  thoroughly 
cleared  the  tube  and  respiration  had  become  free.  On  oue  occasion,  after 
an  easy  intubation  in  a  child  of  four  years,  the  thread  had  been  withdrawn, 
when  suddenly  respiration  ceased,  the  countenance  became  cyanotic,  the 
head  dropped  forward,  and  dark  blood  flowed  from  the  nose.  It  was  not 
possible  to  separate  the  jaws,  and  tracheotomy  seemed  necessary.  After  a 
gigantic  effort  on  the  part  of  the  child,  respiration  began  again,  and  there 
came  out  upon  the  lip  a  mass  of  false  membrane  shaped  like  a  three-cor- 
nered hat,  which  had  been  tilted  off  the  tip  of  the  epiglottis  and  carried 
before  the  tube  into  the  trachea.  It  is  true  the  thread  causes  great  irri- 
tation, coughing,  and  retching,  but  for  a  limited  time  this  exertion  is  of  ad- 
vantage in  clearing  the  air-jjassages.  It  is  desirable  to  allow  the  thread  to 
remain  a  half-hour  or  more,  and  some  advocate  a  louger  time. 
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To  remove  the  thread  it  is  necessary  to  reintroduce  the  gag  and  hold  the 
tube  in  place  while  it  is  withdrawn. 

The  operation  is  now  complete,  and  the  patient  may  safely  be  left  from 
two  to  four  hours,  with  directions  to  let  him  sleep  as  much  as  possible  and 
to  give  nothing  to  eat  but  half-teaspoonfuls  of  milk  after  a  reasonable  rest. 
Cracked  ice  may  be  administered  without  harm,  and  often  affords  comfort. 
It  requires  a  little  time  for  the  tube  to  make  peace  with  the  larynx,  and  for 
the  child  to  learn  to  swallow  under  the  new  conditions. 

In  describing  the  operation  stej)  by  step,  the  impression  is  given  that 
enough  time  has  been  consumed  to  exhaust  the  patient  to  a  dangerous 
degree.  From  the  time  the  child  is  placed  for  operation  till  the  tube  is  in 
position  and  the  gag  is  out,  scarcely  more  than  thirty  seconds  need  be  con- 
sumed, and  most  of  this  in  inserting  and  adjusting  the  gag.  If  the  tube  is 
successfully  placed  at  the  first  attempt,  the  child  is  annoyed  scarcely  more 
than  in  depressing  the  tongue  enough  to  see  the  lower  portion  of  the  pharyn- 
geal walls. 

In  removing  the  tube  the  same  position  is  advisable,  though  some 
operators  prefer  to  have  the  head  bent  a  little  forward  on  the  sternum. 
Here  again  the  epiglottis  is  hooked  uj)  with  the  left  index  finger,  which 
again  acts  as  a  guide  to  lead  the  point  of  the  extracting  forceps  to  the 
aperture  in  the  head  of  the  tube.  In  my  own  experience  I  have  been  led 
to  use  the  palmar  surface  of  the  tip  of  the  index  finger  as  the  sensitive 
guide.  I  pass  the  point  of  the  finger  well  down  behind  the  larynx  to  the 
beginning  of  the  oesophagus,  then  lay  the  finger  upon  the  base  of  the 
tongue  and  partially  straighten  the  finger,  at  the  same  time  slowly  with- 
drawing it  till  its  tip  rests  upon  the  summit  of  the  arytenoid  cartilages.  As 
the  finger  slides  over  the  arytenoids,  the  epiglottis  is  carried  up.  The 
entrance  to  the  larynx  is  covered  with  the  pulpy  portion  of  the  finger. 
This  position  is  maintained  till  the  point  of  the  extracting  forceps  arrives 
at  this  most  sensitive  portion  of  the  guide.  Now,  if  the  instrument  is  held 
in  the  median  line  and  the  handle  raised,  the  point  can  be  guided  with 
great  accuracy  to  the  aperture  and  the  tube  removed.  New  operators, 
removing  the  tube  for  the  first  time  by  this  method,  have  reported  favor- 
able results. 

In  certain  cases  it  is  desirable  to  remove  the  tube  to  clear  it  of  tenacious 
mucus,  or  for  other  reasons.  There  is  always  a  possibility  that  it  may  be 
necessary  to  reinsert  it  at  once  and  in  the  face  of  sudden  impending  suffoca- 
tion. For  this  reason  another  tube,  either  of  smaller  or  of  similar  size, 
should  be  threaded  aud  adjusted  to  the  introducing  instrument,  ready  at 
hand.  In  this  emergency  it  is  worth  the  knowing  that  the  same  tube  can 
be  quickly  prepared  for  reinsertion  in  the  following  manner.  If  the  calibre 
is  clear,  thrust  the  obturator  into  the  tube  and  take  two  turns  of  thread  oi 
any  kind  around  the  neck  of  the  tube,  gathering  the  two  ends  in  the  right 
hand  as  it  grasps  the  handle.  In  this  way  the  thread  holds  the  tube  to  the 
obturator  during  insertion,  and  when  it  is  in  the  larynj^  unwinds  from  the 
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shaft  aud  is  drawn  away.  The  tube  is  at  such  times  wet,  and  threading 
the  needlessly  small  eyelet  of  the  ordinary  tube  is  difficult  and  takes  val- 
uable time.  This  simple  device  stood  the  author  in  good  stead  on  one 
most  trying  occasion. 

After-Treatment. — When  the  tube  has  become  settled  into  the  larynx 
and  irritation  ceased, — in  from  two  to  four  hours, — a  little  milk  is  offered. 
It  may  be  well  to  let  the  child  take  the  cup  in  its  hand  and  drink  as  it 
chooses.  Even  though  it  cough  after  it,  and  severely,  it  is  able  to  pass  it 
into  the  stomach,  and  by  coughing  to  free  the  larynx.  Again,  it  may  be 
necessary  to  try  small  quantities  at  a  time, — a  teaspoonful,  while  sitting  up 
or  lying  on  the  side  or  back.  Semi-solids,  such  as  condensed  milk,  custards, 
or  corn-starch  puddings,  may  be  swallowed  without  difficulty  when  milk 
will  irritate.  Many  times  a  patient  will  swallow  milk  from  the  nipple  of 
an  ordinary  nursing-bottle  with  facility,  when  he  cannot  take  it  otherwise. 
Elevating  the  feet  to  an  angle  of  forty-five  degrees,  by  raising  either  the 
bed  or  the  patient,  prevents  the  fluids  from  entering  the  tube  and  trachea. 
The  caprices  of  childhood  know  no  limit,  and  often  it  is  the  despair  of  the 
physician  to  find  anything  that  the  little  patient  can  or  will  take.  One 
patient  would  lap  her  milk  after  the  manner  of  her  pet  cat',  and  in  no 
other  way.  For  five  days  she  took  her  nourishment  with  her  head  forward, 
lapping  from  a  saucer.  In  some  cases  the  child  refuses  or  is  unable  to 
take  sufficient  food,  and  it  becomes  necessary  to  resort  to  rectal  injections. 
Nourishment  is  so  important  in  diphtheria  that  it  is  well  to  supplement 
difficult  stomach-feeding  with  infrequent  enemata. 

It  may  be  desirable  to  remove  the  tube  temporarily.  In  many  cases 
the  ropy  mucus  becomes  the  cause  of  moderate  obstruction  and  dyspnoea. 
Before  removing  the  instrument  it  is  possible  to  aid  the  patient  by  a  hasty 
draught  of  whiskey  and  water  in  equal  parts.  This  will  often  loosen  the 
mucus  and  stimulate  the  throat  to  expel  it,  to  the  entire  relief  of  the  patient. 
When  this  method  does  not  relieve  the  embarrassment,  it  is  desirable  and 
may  be  necessary  to  remove  the  tube.  The  larynx  after  the  removal  is 
liable  to  behave  in  one  of  two  ways :  either  the  swollen  tissues  will  remain 
pressed  apart  and  allow  air  to  enter  freely  for  a  number  of  hours,  or  the 
relaxed  parts,  probably  the  vocal  cords,  will  fall  together  aud  give  rise  to 
immediate  severe  dyspnoea.  My  personal  experience  leads  me  to  advise 
that  the  tube  be  removed  in  any  case  of  doubt,  and  left  out  as  long  as  pos- 
sible. It  will  not  be  wise  for  the  operator  to  be  beyond  easy  call  for  two 
hours,  aud  the  patient  is  not  sure  of  escaping  a  second  intubation  before  two 
days  have  passed. 

The  subject  of  temporary  removal  includes  some  discussion  of  the  indi- 
cations for  reinsertion. 

Intubation  should  be  performed  as  soon  as  air  ceases  to  enter  the  pos- 
terior inferior  lobules  of  the  lungs.  If  on  auscultation  the  ear  fails  to 
recognize  the  characteristic  vesicular  breathing  in  these  comparatively  in- 
active portions,  it  can  but  do  harm  to  postpone  relief. 
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Percentage  of  Recoveries. — At  the  present  time  the  statistics  collected 
from  published  cases  place  the  percentage  of  recoveries  at  26.77  ("Waxham 
1888).  The  number  of  cases  collected  was  1027,  occurring  among  many 
different  operators,  distributed  through  several  States,  and  met  with  in 
numerous  epidemics  varj'ing  in  severity. 

Dangers  of  the  Operation. — First  of  all  must  be  mentioned  the  acci- 
dent of  pushing  before  the  entering  tube  loosened  plaques  of  false  mem- 
brane. It  is  to  meet  this  danger  that  the  thread  is  to  be  allowed  to  remain 
attached  to  the  tube  for  some  time  after  insertions  and  reinsertions.  Sec- 
ondly, the  tube  may  become  obstructed  by  ropy  mucus  and  require  tempo- 
rary removal.  These  practically  are  the  dangers  which  impress  themselves 
upon  the  mind  of  the  operator. 

Intubation  has  taken  its  place  among  the  well-established  operations, 
and  by  many  is  considered  a  substitute  in  full  for  tracheotomy. 

It  relieves  dyspnoea  due  to  laryngeal  stenosis. 

There  is  no  objection  on  the  part  of  parents. 

The  operation  is  comparatively  free  from  shock,  and  free  from  danger, 

No  anaesthetic  is  needed,  and  no  trained  assistant. 

The  subsequent  care  of  the  patient  does  not  require  skilled  attendants. 

The  inspired  air  enters  the  lungs  warm  and  moist. 

Intubation  does  not  preclude  tracheotomy,  and  the  tube  may  serve  as  a 
guide  upon  which  to  cut. 


TRACHEOTOMY. 

By  H.  R.  WHARTON,  M.D. 


GENEEAL  REMARKS   UPON   THE   OPERATION   OF  TRACHEOTOMY. 

Bkonchotomy,  or  the  operation  of  opening  the  larynx  or  trachea  by 
an  incision  throngh  the  tissues  in  the  anterior  region  of  the  neck,  ^vas  prac- 
tised by  the  earlier  surgeons,  but  its  very  general  adoption  in  modern  times 
as  a  legitimate  surgical  procedure  for  the  relief  of  tracheal  or  laryngeal 
obstruction  is  largely  due  to  the  writings  and  teachings  of  Trousseau. 

In  the  present  paper  I  shall  confine  my  remarks  to  the  operation  of 
tracheotomy  in  reference  to  diseases  and  accidents  incidental  to  childhood. 

Tracheotomy  may  be  required  to  relieve  the  dyspncea  dependent  upon 
membranous  laryngitis  or  diphtheritic  laryngitis,  growths  in  the  larynx  or 
trachea,  growths  external  to  these  oi'gans  causing  pressure  upon  them,  oedema 
of  the  mucous  membrane  of  the  larynx  or  trachea,  from  inflammation,  from 
burns  or  scalds,  or  from  the  inhalation  of  irritating  gases  or  the  swallowing 
of  corrosive  liquids.  The  operation  may  also  be  required  for  the  removal 
of  foreign  bodies  from  the  larynx  or  trachea,  as  well  as  for  the  relief  of  the 
dyspnoea  due  to  their  presence,  and  it  also  may  be  required  in  cases  of  frac- 
ture or  laceration  of  the  larynx  or  trachea,  in  cases  of  spasm  of  the  glottis, 
and  in  cases  of  glossitis,  to  overcome  the  mechanical  obstruction  which  pre- 
vents the  entrance  of  air  into  the  air-^Jassages. 

The  prominent  symptom  arising  from  these  many  causes  which  necessi- 
tate the  opening  of  the  ti-achea  is  a  form  of  obstructive  dyspnoea  which 
threatens  life,  and  which  is  the  same  in  all  cases,  with  possibly  the  dif- 
ference in  the  degree  of  the  obstruction  and  rapidity  of  its  develo^jment. 
The  operation  of  tracheotomy  is  in  my  experience  always  a  most  anxious 
one,  for  the  condition  calling  for  its  performance  is  one  which  involves  a 
vital  function,  and,  although  the  surgeon  may  often  be  surprised  at  the  ea.se 
with  which  the  trachea  is  exposed  and  opened  in  certain  cases,  yet  in  others 
presenting  apjaarently  similar  conditions  he  may  at  each  step  of  the  opera- 
tion be  met  with  difficulties  which  render  it  a  most  formidable  surgical  pro- 
cedure. It  is,  moreover,  an  operation  which  is  often  required  in  young 
children,  in  whom  various  anatomical  conditions  obtain,  such  as  shortness 
of  the  neck,  great  vascularity  of  the  parts,  the  relatively  larger  size  of  the 
isthmus  of  the  thyroid  gland,  the  possible  presence  of  the  thymus  gland, 
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and  the  abundance  of  adipose  tissue,  all  of  which  conditions  render  tlip 
trachea  difficult  to  expose  and  open. 

Although  some  of  the  above  difficulties  may  be  encountered  whicli 
render  the  operation  an  anxious  one,  yet  I  am  inclined  to  the  opinion  of 
Mr.  Marsh,  that  tracheotomy  should  be  regarded  as  a  delicate  operation 
which  requires  coolness  and  caution  in  its  performance,  rather  tiian  one 
which  is  very  difficult  or  dangerous.  I  think,  therefore,  that  coolness  in 
the  operator  is  the  first  requisite,  and  that,  in  spite  of  the  alarming  symptoms 
which  may  be  presented,  the  judicious  surgeon  will  not  allow  himself  to  be 
unduly  hurried  in  his  operation,  bearing  in  mind  the  fact  that  in  cases  of 
obstructive  dyspnoea  death  comes  on  slowly,  except  in  certain  rare  instances 
that  there  is  more  time  than  at  first  appears,  and  that  precipitate  action  at 
the  beginning  of  the  operation  may  cause  much  time  to  be  lost  before  its 
completion. 

The  most  reliable  symptoms  of  laryngeal  or  tracheal  obstruction  are 
recession  of  the  anterior  portion  of  the  chest-wall,  and  forcible  retraction  of 
the  epigastrium,  the  tissues  of  the  suprasternal  notch,  the  supraclavicular 
spaces,  and  the  intercostal  spaces,  during  inspiration.  When  these  symp- 
toms are  marked,  we  may  feel  confident  that  there  exists  some  serious 
mechanical  obstruction  to  the  entrance  of  air  into  the  chest. 

A  child  suffering  from  well-marked  obstructive  dyspncea  has  more  or 
less  suppression  of  the  voice  and  jjresents  lividity  of  the  lips  and  blueness 
of  the  finger-tips,  and  as  the  dyspnoea  increases  he  becomes  restless  and 
cannot  breathe  in  the  recumbent  jjosture,  sits  up  in  bed  and  clutches  his 
throat  to  remove  the  offending  substance,  and  presents  a  picture  of  distress 
which  when  it  has  once  been  seen  cannot  well  be  forgotten.  By  the  change 
of  position  the  auxiliary  muscles  of  respiration  are  brought  into  play,  and 
the  restlessness  and  inability  to  sleep  except  at  short  intervals  are  explained 
by  the  well-known  fact  that  in  normal  sleep  the  action  of  the  diapiiragm  is 
diminished,  but  when  obstructive  dyspnoea  is  present  its  action  is  exagger- 
ated so  that  sleep  is  impossible.  Labored  breathing,  which  is  always 
observed  in  cases  in  which  there  exists  mechanical  obstruction  to  the  en- 
trance of  air  into  the  lungs,  is  not  to  be  confounded  with  frequent  breathing, 
which  depends  upon  diminislied  air-capacity  of  the  lungs. 

At  what  time  tracheotomy  should  be  performed  in  cases  of  obstructive 
dyspnoea  is  a  point  upon  which  there  exists  some  diversity  of  opinion 
among  medical  men.  Some  recommend  the  operation  as  soon  as  the 
dyspnoea  is  well  marked,  while  others  postpone  surgical  interference  until 
the  symptoms  have  become  so  marked  as  speedily  to  threaten  life.  Ihe 
operation  should  not  be  performed  until  the  dyspnoea  is  marked  and  in- 
creasing, unless  it  be  due  to  the  presence  of  a  foreign  body  or  a  growth  in 
the  air-passages  or  an  injury  of  the  larynx  or  trachea,  under  which  cu'cum- 
stances  there  is  no  reason  to  delay  the  operation.  In  cases  of  membranous 
laryngitis  or  inflammatory  conditions  of  the  larj-nx  or  trachea  causing  dysp- 
noea, the  surgeon  is  largely  guided  as  to  the  time  for  the  performance  oi 
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the  operation  by  the  constitutioual  condition  of  the  child  and  by  his  ability 
or  inability  to  sleep,  for  if  he  can  sleep  for  a  few  hours  at  intervals  although 
the  symptoms  of  obstruction  are  present,  I  am  in  favor  of  postponing  the 
operation,  since  under  such  circumstances  I  have  seen  very  urgent  cases 
recover  without  tracheotomy ;  but  when  the  opposite  conditions  obtain,  I 
think  nothing  is  to  be  gained  by  delaying  the  procedure,  for  I  have  never 
seen  such  a  case  recover  without  operative  interference. 

The  advisability  of  performing  tracheotomy  in  very  late  cases  is  often 
questioned ;  but,  if  au  examination  of  the  child  shows  that  he  is  not  dying 
of  cardiac  failure,  and  auscultation  of  the  chest  shows  that  air  is  entering 
the  lungs  aud  that  the  membrane  has  not  extended  into  the  bronchial  tubes, 
the  urgency  of  the  symptoms  presented  certainly  demands  the  performance 
of  the  operation,  for  even  in  the  most  unpromising  cases,  where  the  patients 
have  been  apparently  moribund  at  the  time  of  operation,  recovery  has  occa- 
sionally followed.  The  operation  usually  prolongs  life,  even  if  it  does  not 
save  it,  and  prevents  the  piatient  from  dying  by  a  most  distressing  form  of 
death  by  strangulation ;  for  in  my  experience  death  after  tracheotomy  from 
recurrent  obstruction  is  rai-e,  the  majority  of  cases  dying  of  pneumonia  or 
heart-failure  or  general  adynamia. 

There  is,  unfortunately,  among  people  a  tendency  to  regard  tracheotomy 
as  a  very  fatal  operation,  and  to  attribute  death,  if  it  results  after  the 
operation,  to  the  operation  itself,  aud  not  to  the  disease  which  necessitated 
its  performance.  For  this  reason  it  is  often  difficult  to  obtain  the  consent 
of  parents  to  have  the  operation  performed  upon  their  children ;  but  this 
may  often  be  overcome  by  a  candid  statement  as  to  what  may  be  accom- 
plished by  the  procedure. 

There  is  also  among  the  profession  too  much  tendency  to  look  upon 
the  operation  as  a  last  resort,  and,  after  it  has  been  performed,  to  relax 
the  previous  local  and  constitutional  treatment  of  the  case ;  but  this  is 
manifestly  unwise,  for  the  operation  simply  fulfils  one  of  the  indications, — 
namely,  to  remedy  the  imperfect  air-sujjply, — and  it  does  not  interfere 
with  the  previous  constitutional  or  local  measures  which  may  have  been 
employed. 

It  therefore  may  be  laid  down  as  a  safe  rule  of  practice,  that  tracheotomy 
is  indicated  in  all  cases  of  persistent  and  increasing  dyspnoea  which  is  due 
to  mechanical  obstruction  of  the  larynx  or  adjacent  parts  of  the  trachea. 

SURGICAL   ANATOMY   OF   THE  ANTERIOR   REGION   OF   THE   NECK. 

It  is  important  to  bear  in  mind  the  arrangement  of  the  anatomical 
structures  of  the  anterior  region  of  the  neck  in  the  operation  of  tracheotomy, 
and  a  brief  descrijrtion  of  these  may  not  here  be  out  of  place. 

The  Fascia  of  the  Neck. — After  dividing  the  skin  and  superficial 
fascia,  the  deep  cervical  fascia  is  exposed,  consisting  of  two  layers, — the 
superficial  and  the  deep.  The  superficial  layer  is  attached  to  the  hyoid 
bone  above  by  blending  with  the  fascia  which  attaches  the  two  digastric 
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muscles  to  that  bone,  and  passes  outward  and  divides  to  enclose  the  sterno> 
cleido-mastoid  muscle.  Midway  between  the  cricoid  cartilao-e  ami  the 
sternal  notch  it  again  divides  into  two  well-marked  fibrous  layers,  the  mm- 
ficial  of  which  is  inserted  into  the  anterior  border  of  the  sternum  aud  thp 
deeper  into  the  posterior  border,  the  interval  between  them  beiuo-  filled  ^yjti, 
connective  tissue  and  fat.  This  layer  covers  the  anterior  surface  of  the 
sterno-hyoid  and  sterno-thyroid  muscles. 

The  deeper  layer  of  the  cervical  fascia  beneath  these  muscles  is  attached 
to  the  lower  border  of  the  hyoid  bone,  enclosing  the  thyroid  isthmus  and 
covering  the  trachea,  and  extends  into  the  thorax  to  join  the  anterior  layer 
of  the  pericardium. 

Veins  of  the  Neck. — The  veins  of  the  neck  are  most  importaat  in 
their  relation  to  tracheotomy,  from  the  fact  that  in  all  forms  of  pulmo- 
nary obstruction  they  become  greatly  distended  and  injuries  to  them  may  be 
followed  by  very  profuse  hemorrhage ;  and  they  are  also  most  irregular  in 
their  distribution. 

A  large  superficial  venous  branch,  the  superficial  anterior  jugular,  may 
be  met  with  in  the  superficial  fascia.    The  anterior  jugular  veins,  which  are 

very  irregular  in  their  course  and 
^^o.  1.  distribution,  are  placed  supei-ficial 

to  the  sterno-hyoid  and  sterno-thy- 
roid muscles,  and  are  frequently 
connected  by  a  transverse  branch 
at  the  lower  part  of  the  neck.  Usu- 
ally there  is  one  vein  on  each  side 
of  the  median  line ;  one  may  be 
larger  than  the  other,  or  one  may 
cross  the  median  line  and  empty 
into  its  fellow.  A  plexus  of  large 
veins  surrounds  the  thyroid  isth- 
mus, opening  above  into  the  supe- 
rior thyroid  and  below  into  the 
inferior  thyroid  veins.  (Fig.  1.) 
The  left  innominate  vein  also 
occasionally  runs  above  the  level 
of  the  sternum,  and  has  been  ex- 
posed during  the  operation  of  tra- 
cheotomy. 

Arteries  of  the  Neck.— The 
course  and  distribution  of  the 
crico-thyroid,  a  branch  of  the  su- 
perior thyroid,  and  of  the  thyroidea  ima,  an  irregular  branch  from  the 
aortic  arch  or  from  the  innominate,  are  of  importance,  and  should  be  kept 
in  mind  by  the  surgeon  during  the  operation  of  tracheotomy.  The  innomi- 
nate artery  occasionally  in  children  rises  into  the  pretracheal  space,  and  this 


Vessels  of  the  Pretracheal  Space:  from  a 
child  of  three  years.  (After  Pilcher.)— ^,  great  trans- 
verse vein ;  B,  B,  internal  jugular  veins ;  C,  thyroid 
plexus. 
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vessel  was  once  exposed  by  Liicke^  below  the  isthmus  of  the  thyroid  in 
performing  tracheotomy.  There  are  also  occasionally  abnormal  distribu- 
tions of  the  great  vessels  of  the  neck  which  may  complicate  the  operation 
seriously. 

Muscles  of  the  Neck. — The  sterno-hyoid  and  sterno-thyroid  muscles 
are  most  important  landmarks  in  the  operation  of  tracheotomy.  At  their 
upper  attachment  they  are  not  quite  in  contact,  and  as  they  descend  the  neck 
they  are  farther  separated.  The  sjjace  between  them  which  occuj^ies  the 
median  line  of  the  neck  is  an  important  guide  to  the  operator. 

Thyroid  Gland. — The  isthmus  of  the  thyroid  gland,  which  varies  much 
in  size  in  individual  cases  and  is  often  largely  develojjed  in  childhood,  is  a 
very  important  structure  in  tracheotomy.  It  usually  covers  the  second  and 
third  rings  of  the  trachea,  but  may  extend  higher  and  cover  the  cricoid 
cartilage. 

Thymus  Gland. — The  thymus  gland  sometimes  persists  and  is  largely 
developed  in  young  children,  and  has  been  exposed  in  the  operation  of 
opening  the  trachea  below  the  isthmus  of  the  thyroid  gland.  In  two  cases 
of  tracheotomy  in  which  I  recently  assisted  Prof.  Ashhurst,  in  children 
whose  ages  were  respectively  six  months  and  fifteen  months,  the  thymus 
gland  was  exposed  in  the  lower  portion  of  the  tracheotomy-wound. 

Trachea. — The  trachea  commences  at  the  lower  border  of  the  cricoid 
cartilage  and  terminates  opj)Osite  the  fourth  dorsal  vertebra,  although  its 
surgical  limit  is  the  upper  border  of  the  sternum.  It  is  surrounded  by 
loose  cellular  tissue,  is  extremely  movable,  and  is  most  su25erficial  near  the 
cricoid  cartilage.  It  varies  in  size  in  different  individuals  of  the  same  age, 
being  larger  in  male  than  in  female  children.  The  diameter  of  the  trachea, 
according  to  Parker's  observations,  in  children  under  eight  years  of  age 
varied  from  .275  of  an  inch  (6.77  mm.)  to  .500  of  an  inch  (12.27  mm.). 

TRACHEOTOMY  IN   DIPHTHERITIC   OR  MEMBRANOUS   LARYNGITIS. 

In  diphtheritic  or  membranous  laryngitis,  by  far  the  largest  number  of 
eases  developing  symptoms  of  obstructive  dyspnoea  occur  among  children, 
and  it  is  in  this  class  of  cases  that  the  surgeon  is  most  frequently  called 
upon  to  perform  the  operation  of  tracheotomy. 

Indications  for  the  Operation. — The  symptom  calling  for  operative 
interference  in  diphtheritic  or  membranous  laryngitis  is  a  form  of  ob- 
structive dyspnoea  characterized  by  suppression  of  the  voice,  great  difficulty 
in  inspiration,  lividity  of  the  lijjs,  depression  of  the  suprasternal  and  supra- 
clavicular spaces,  sinking  in  of  the  lower  part  of  the  chest,  inability  to 
breathe  in  the  recumbent  posture,  great  restlessness,  and  inability  to  sleep. 
When  these  symptoms  are  present  and  increasing,  I  think  that  the  opera- 
tion of  tracheotomy  is  urgently  indicated ;  and  the  only  coutra-indication  to 

'■  Langenbeck's  Archiv,  vol.  iv.  p.  589. 
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its  performance  is  marked  evidence  of  heart-failure  or  of  occlusion  of  the 
bronchial  tubes  by  extension  of  the  membrane. 

Prognosis  of  Tracheotomy  for  Diphtheritic  or  Membranous 
Laryngitis. — The  prognosis  in  cases  of  tracheotomy  for  diphtheritic  or 
membranous  laryugitis  is  naturally  more  unfavorable  than  in  cases  where 
the  operation  is  performed  for  simple  inflammatory  affections  of  the  laiynx 
or  for  the  relief  of  the  symptoms  due  to  the  presence  of  foreign  bodies  in 
the  air-passages.  That  this  is  the  case  is  not  remarkable,  when  we  consider 
the  fact  that,  in  addition  to  the  local  condition  of  the  larynx  or  trachea  which 
necessitates  the  performance  of  the  operation,  there  exists  a  most  grave  con- 
stitutional affection  which  is  very  fatal  in  childhood,  even  in  cases  where 
no  symptoms  of  obstructive  dyspnoea  are  developed. 

The  results  following  tracheotomy  in  cases  of  diphtheritic  or  mem- 
branous laryngitis  may  best  be  seen  by  the  examination  of  large  collections 
of  recorded  cases.  Cohen,'  in  a  study  of  five  thousand  tracheotomies  for 
crouj]  and  diphtheria,  found  that  about  one  case  in  four  recovered  after  the 
operation.  In  the  Hopital  Sainte-Eugenie  of  Paris,''  in  2312  tracheotomies 
there  were  509  recoveries,  or  about  1  in  4.64.  At  the  Hopital  dcs  Enfants 
Malades,  in  2351  tracheotomies  there  were  614  recoveries,  or  about  1  in 
3.82.  Chaym,^  in  1000  tracheotomies,  gives  the  proportion  of  recoveries 
as  about  1  in  4.  Kronlein^  reports  504  tracheotomies  for  diphtheritic 
crouj),  with  29.2  per  cent,  of  recoveries.  Mastin,°  in  a  collection  of  863 
tracheotomies  for  dijihtheritic  croup  in  the  United  States,  shows  that  the 
recoveries  were  about  26  per  cent.  Lovett  and  Munro,"  in  a  collection  of 
21,853  tracheotomies  for  crouj)  drawn  from  all  sources,  show  that  there  were 
6135  recoveries  and  15,552  deaths,  or  about  28  per  cent,  of  recoveries. 

Individual  operators  are  often  able  to  show  a  larger  j)roportiou  of  suc- 
cessful results  in  a  limited  number  of  tracheotomies,  some  being  able  to 
show  more  than  fifty  per  cent,  of  recoveries ;  but  such  statistics  are  mani- 
festly unreliable,  as  additional  cases  would  probably  diminish  the  propor- 
tion of  recoveries  very  markedly.  I  have  myself  recently,  in  a  series  of 
five  tracheotomies  for  diphtheritic  laryngitis,  had  four  recoveries,  while  m 
six  operations  preceding  this  series  the  result  was  uniformly  fatal.  In  a 
series  of  fifteen  tracheotomies  recently  at  the  Children's  Hospital,  there 
were  eight  recoveries,  a  result  which  even  the  most  hopeful  advocate  of  the 
operation  could  not  hope  to  sustain  with  additional  cases. 

It  will  thus  be  seen,  by  the  comparison  of  large  numbers  of  collected 
cases  drawn  from  different  sources,  that  the  proportion  of  recoveries  is  very 
similar, — that  is,  about  one  recovery  in  every  four  cases. 

I  think  it  may  also  be  fairly  stated  that  in  recent  years  the  results  of 

•  Cohen,  Croup  in  its  Eelations  to  Tracheotomy,  Philadelphia,  1874. 

'  Mackenzie,  Diseases  of  the  Throat  and  Nose,  vol.  i.  p.  182. 

«  Medical  News,  1884,  p.  33.  *  Langenbeck's  Archiv,  Bd.  xxi. 

5  Gaillard's  Medical  Journal,  January,  1880. 

6  American  Journal  of  the  Medical  Sciences,  July,  1887. 
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tracheotomy  for  diphtheritic  laryngitis  have  been  more  favorable,  depending 
possibly  upon  better  judgment  as  to  the  time  of  operation,  and  the  greater 
care  which  is  exercised  in  the  details  of  after-treatment,  as  well  as  upon  the 
improved  constitutional  treatment  of  such  cases. 

Age  in  the  Prognosis. — The  recoveries  following  tracheotomy  for  diph- 
theritic or  membranous  laryngitis  in  infants  and  young  children  are  not 
very  numerous,  yet  there  have  been  enough  successful  cases  to  show  that 
age  alone  is  not  a  centra-indication  to  the  operation  in  this  class  of  patients. 
Thus,  successful  cases  are  reported  at  six  weeks  by  Scoutetten,  at  two 
months  by  Steinmeyer,*  at  three  months  by  Annandale,^  at  five  months  by 
Croft,^  at  six  months  by  Kisler,*  and  from  this  age  to  two  years  a  number 
of  successful  cases  have  been  reported.  Kroulein,^  in  eighty-five  cases  of 
tracheotomy  in  children  under  two  years  of  age,  reports  eleven  recoveries. 
Chaym,^  in  nine  hundred  and  seventy-seven  cases  of  tracheotomy  in  chil- 
dren two  years  of  age  and  under,  found  that  only  15.5  per  cent,  recovered. 

Archambault,'  of  the  Children's  Hospital  of  Paris,  presents  some  sta- 
tistics bearing  upon  the  results  of  tracheotom}^  at  different  ages  : 

in  children  from  1  to  3  years  of  age,  104  recovered. 

"  "      3to4     "  "     175        " 

"  "      4  to  5     "  "     174        " 

"      6  to  6     "  "      148        " 

"         over  6  "  "      198         " 

From  these  facts  it  will  be  seen  that  age  affects  the  prognosis  unfavor- 
ably in  cases  of  tracheotomy  for  diphtheritic  or  membranous  laryngitis; 
but  it  must  also  be  borne  in  mind  that  the  disease  for  which  the  operation 
is  performed  is  itself  more  fatal  in  infants  and  young  children. 

INSTRUMENTS   REQUIRED  FOE  TRACHEOTOMY. 

Under  certain  circumstances  tracheotomy  may  be  performed  with  very 
few  instruments,  but  if  the  surgeon  has  the  choice  he  will  find  it  convenient 
to  have  the  following  instruments  at  hand  :  two  small  scalpels,  one  short 
grooved  director,  one  tenaculum,  two  aneurism-needles,  which  may  be  used 
as  retractors,  one  pair  of  artery-forceps,  hsemostatic  forceps,  two  pairs  of 
dissecting-forceps,  one  tenotome,  one  pair  of  scissors,  one  pair  of  tracheal 
forceps,  one  tracheal  dilator,  tracheotomy-tubes  and  tapes,  flexible  catheter, 
ligatures,  sponges,  feathers. 

The  scalpel  should  be  small  and  narrow  in  the  blade,  so  that  it  shall 
obscure  as  little  as  possible  the  operator's  view  of  the  wound. 

'  Berliner  Klinische  Wochenschrift,  No.  40,  1880. 
'  Edin.  Med.  Jour.,  1862,  p.  1121. 
'  London  Lancet,  November,  1880,  p.  849. 
*  Deutsche  Med.  Wochenschr.,  No.  45,  1878. 
^  Kronlein,  Arch.  f.  Klin.  Chir.,  Bd.  xxi.  S.  253. 
«  Medical  News,  1884,  p.  125. 
'  Archives  of  Pediatrics,  June,  1884,  p.  415. 
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The  ordinary  grooved  director  is  usually  too  long  to  use  with  satisfac- 
tion  in  the  short  necks  of  children,  so  that  I  have  had  made  a  shorter  and 
slightly  broader  one,  with  a  bevelled  extremity  which  allows  it  to  be  passed 
with  ease  between  the  different  layers  of  the  tissues.     (Fig.  2.) 


Fig.  2. 


Author's  tracheotomy-director. 


The  haemostatic  forceps  are  of  use  in  case  of  the  division  of  vessels 
which  bleed  profusely,  when  the  operator  from  the  urgency  of  the  case  does 
not  think  it  justifiable  to  ligature  them  at  the  time  of  their  division.  They 
may  also  be  useful  in  clamping  the  isthmus  of  the  thyroid  gland  on  either 
side,  where  it  has  to  be  divided  to  expose  the  trachea  under  similar  circum- 
stances.    (Fig.  3.) 

FiQ.  3. 


Tracheal  forceps. 

A  sharp-pointed  tenotome  is  the  knife  I  prefer  in  opening  the  trachea ; 
its  sharp  point  enables  it  to  be  easily  thi'ust  into  the  trachea,  and  its  short 
cutting  surface  and  narrowness  are  additional  advantages,  as  they  enable  the 
operator  to  see  exactly  where  he  is  cutting. 

Tracheal  dilators,  either  Golding-Bird's  (Fig.  4)  or  Trousseau's  (Fig.  5), 
are  very  useful  instruments,  as  they  can  be  slipped  into  the  tracheal  iueision, 


Fig.  5. 


Pig.  4. 


Golding-Bird's  tracheal  dilator. 


Trousseau's  tracheal  dilator. 


and  by  their  use  its  edges  can  be  held  apart  until  the  trachea  is  cleared 
of  membrane  or  the  foreign  body  removed,  as  the  case  may  be,  before  the 
tracheotomy-tube  is  introduced.  Golding-Bird's  dilator,  which  is  a  seli- 
retaining  one,  is  a  particularly  valuable  instrument.  Tracheal  dilators  may 
be  improvised  from  bent  hair-pins  or  pieces  of  wire,  which  may  serve  the 
purpose  where  the  ordinary  dilators  cannot  be  obtained. 
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It  is  well,  also,  to  have  at  hand  a  number  of  jiliable  feathers,  by  the 
introduction  of  \yhich  the  trachea  and  larynx  ma}-  be  cleared  of  mucus  or 
membrane  with  little  risk  of  injury  to  the  mucous  membrane.  The  best 
feathers  for  this  purpose  I  have  found  to  be  the  tail-feathers  of  the  turkey. 

The  Tracheotomy-Tube. — Tracheotomy-tubes  of  several  sizes  should 
be  at  hand ;  and  it  is  well  to  remember  that  a  good  tracheotomy -tube  is 
cue  which  inflicts  the  least  possible  injury  upon  the  trachea.  To  insure 
this,  the  part  of  the  tube  within  the  trachea  should  lie  exactly  in  the  axis 
of  the  trachea,  and  its  free  extremity  should  be  capable  of  as  little  movement 
as  possible.  To  accomplish  this  purpose,  the  tube  should  be  of  the  proper 
shape,  and  should  be  large  enough  to  fit  the  trachea  comfortably.  Fuller's 
bivalve  canula  was  formerly  generally  employed,  but  it  has  been  superseded 
by  a  double  quarter-circle  canula. 

The  tracheotomy-tube  now  in  general  use  is  the  quarter-circle  tube, 
which  is  constructed  of  silver,  and  consists  of  two  tubes, — an  outer  one 
which  is  attached  to  a  movable  collar  which  fits  in  a  shield  to  which  tapes 
are  attached  to  secure  it  in  position,  and  a  movable  inner  tube  which 
closely  fits  the  outer  tube.  The  movable  collar,  which  allows  the  tracheal 
portion  of  the  tube  to  change  its  position  during  movements  of  the  trachea 
and  neck,  was  suggested  by  M.  Roger,'  and  is  a  modification  which  has 
insured  both  comfort  and  safety  in  the  wearing  of  this  instrument.  The 
tubes  should  be  of  the  same  calibre  throughout,  and  should  not  taper 
towards  the  lower  extremity,  as  is  the  case  in  most  of  the  tubes  that  are 
found  in  the  shops.  The  ordinary  tracheotomy-tube  usually  has  a  fenes- 
tra in  the  outer  tube,  but  I  have  never  been  able  to  see  any  advantage  in 
this,  as  it  is  generally  placed  at  such  a  position  that  it  is  not  continuous  with 
the  tracheal  canal  when  the  tube  is  in  position,  and  I  think  its  presence  is 
often  a  decided  disadvantage,  as  it  may  cause  difficulty  in  introducing  the 
inner  tube  by  the  bulging  of  the  tissues  into  it.  I  therefore  am  decidedly 
opposed  to  the  use  of  the  fenestrated  tube. 

The  quarter-circle  tracheotomy-tube  (Fig.  6),  made  of  silver,  which  is 
also  provided  with  a  fenestrated  guide  which  greatly  facilitates  its  introduc- 
tion, is  the  tube  which  I  have  found  most  satisfactory.  Mr.  Parker^  recom- 
mends an  angular  tube  (Fig.  7)  which  he  has  devised  and  used  with  success, 
as  he  considers  that  its  shape  makes  it  fit  the  trachea  closely  and  thus  pre- 
vents erosion  of  the  mucous  membrane  by  its  lower  extremity,  which  he  con- 
siders a  danger  in  the  use  of  the  ordinary  quarter-circle  tube.  With  the  same 
objection  in  view,  Mr.  Durham^  has  devised  a  very  good  tracheotomy-tube. 
Mr.  Morrant  Baker  ^  has  devised  and  used  a  flexible  tracheotomy-tube 
made  of  vulcanized  red  rubber,  -with  good  results,  and  he  thinks  that  by 
its  use  the  danger  of  erosion  of  the  tracheal  mucous  membrane  is  diminished. 

'  Archives  Generales,  1859,  vol.  ii.  p.  193. 

^  Tracheotomy  for  Lar3'ngeal  Diphtheria,  p.  42. 

'  Practitioner,  1869,  p.  212. 

'  Med.-Chir.  Trans.,  vol.  Ix.  p.  71. 
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Prof.  Little^  recommends  the  use  of  a  non-fenestrated  tracheotomy-tube 
constructed  of  aluminium,  which  has  the  advantage  of  great  lightness. 

FiQ.  6. 


Fio.  7. 


Cohen's  tracheotomy-tube  with  fenestrated  guide.  Parker's  angular  tracheotomy-tube. 

Tracheotomy-tubes  constructed  of  bard  rubber  have  been  widely  used,  but 
in  my  experience  they  are  too  bulky,  and  are  not  adapted  for  use  in  recent 
cases,  though  they  may  be  employed  with  advantage  in  cases  where  the 
tube  has  to  be  worn  for  a  long  time. 

The  size  of  the  tracheotomy-tube  to  be  employed  is  a  matter  of  some 
importance,  as  the  calibre  of  the  trachea  varies  with  the  age  and  with  the 
sex  of  the  patient,  for  there  is  no  doubt  that  in  female  children  the  trachea 
is  smaller  than  in  males  of  the  same  age.  The  best  rule  of  practice  is  to 
introduce  a  tube  which  fits  the  trachea  comfortably.  I  have  found  that 
in  children  under  two  years  of  age  a  No  2  tracheotomy-tube  generally 
fulfils  this  condition,  in  children  from  two  to  four  years  of  age  a  No.  3 
tube  may  be  employed,  while  in  patients  over  four  years  old  a  No.  4  tube 
will  usually  be  found  satisfactory. 

As  a  substitute  for  the  tracheotomy-tube  various  forms  of  tracheal 
dilators  made  of  wire  have  been  suggested  by  Watson,'  Marshall  Hall,' 
Bigelow,^  and  Packard.*  The  latter  surgeon  has  constructed  such  a  dilator 
which  is  self-retaining  and  has  somewhat  the  mechanism  of  the  eye-specu- 
lum. Experience  with  the  use  of  these  substitutes  for  the  tracheotomy- 
tube  has  been  very  limited,  and  I  am  inclined  to  think  they  will  prove  of 
value  only  as  temporary  expedients. 

USE   OF   AN   ANiESTHETIC   IN   TRACHEOTOMr. 
The  question  of  the  administration  of  an  anaesthetic  in  cases  of  trache- 
otomy is  an  important  one,  and  it  is  one  upon  which  there  is  much  dii- 
ference  of  opinion  among  surgeons.     Many  operators  of  large  experience 
are  decidedly  opposed  to  the  use  of  an  anaesthetic  in  this  operation,  on  the 

'  Lancet,  August,  1883. 

^  American  Journal  of  the  Medical  Sciences,  October,  1844. 
»  Ibid.,  July,  1853.  •  Ibid.,  July,  1853. 

5  Trans.  Penna.  State  Med.  See,  1885. 


TRACHEOTOMY.  549 

ground  that  it  is  dangerous  and  unnecessary,  while,  on  the  other  hand,  many 
surgeons  of  equally  large  experience  recommend  its  use,  not  only  as  not 
interfering  with  the  success  of  the  operation,  but  also  as  facilitating  its  per- 
formance. There  has  been,  however,  in  the  last  few  years  a  growing  ten- 
dency to  discard  the  use  of  an  anaesthetic  in  the  operation  of  tracheotomy. 
Personally  I  am  decidedly  opposed  to  the  use  of  an  anaesthetic  in  the  opera- 
tion of  tracheotomy  in  cases  of  diphtheritic  or  membranous  laryngitis,  for 
the  unfortunate  cases  which  I  have  seen  die  during  the  operation  have  been 
those  in  which  an  anaesthetic  had  been  used ;  and  I  have  also  seen  cases, 
which  were  breathing  fairly  well  before  its  administration,  after  its  use 
suddenly  become  so  much  obstructed  that  the  operation  had  to  be  much 
hurried,  and  the  trachea  had  to  be  rapidly  opened,  often  before  it  was 
thoroughly  exposed,  which  is  a  procedure  always  attended  with  risk. 

The  operation  is  not  a  painful  one  when  the  dyspnoea  is  well  marked, 
for  after  the  skin  is  incised  very  little  pain  is  experienced  in  the  subsequent 
steps  of  the  operation.  Brown-Sequard  has  made  the  observation  that  an 
incision  of  the  tissues  of  the  anterior  region  of  the  neck  causes  anaesthesia 
of  the  surrounding  parts,  and  hence  it  is  only  the  first  incision  which  gives 
rise  to  pain  in  the  operation  of  tracheotomy. 

A  recent  paper  by  Mr.  Hewitt'  will  explain  the  danger  of  the  use  of 
an  anaesthetic  in  cases  of  obstructive  dyspnoea.  He  says  that  "  in  such 
cases  cyanosis  is  kept  at  bay  not  only  by  compensatory  increase  in  the 
activity  of  the  nerve-centres  which  preside  over  normal  respiratory  move- 
ments, but  also  by  the  co-operation  of  the  centres  which  preside  over  mus- 
cles which  take  little  or  no  share  in  ordinary  breathing.  During  ordinary 
sleep  the  activity  of  the  diaphragm  is  lessened,  the  centres  which  pre- 
side over  it  enjoying  comparative  rest ;  while  in  obstructive  dyspnoea  the 
patient  to  a  great  extent  depends  upon  increased  action  of  the  diaphragm,  so 
that  natural  sleep  is  generally  impossible  except  at  short  intervals.  These 
vicarious  centres  will  certainly  fall  victims  to  an  anaesthetic  sooner  than  the 
automatic  or  superior  centres.  The  anaesthetic  will  not,  therefore,  respect 
vicarious  function,  and  the  muscles  will  become  paralyzed  in  the  usual 
sequence,  and  the  patients  will  become  more  embarrassed  in  their  breathing, 
or  the  breathing  will  cease  altogether." 

In  very  late  cases  it  is  generally  conceded  that  the  use  of  an  anaesthetic 
is  not  to  be  considered.  In  case  an  anaesthetic  is  used,  chloroform  is  prob- 
ably preferable  to  ether,  as  it  is  not  so  apt  to  cause  vomiting,  and  it  can  be 
used  with  safety  at  night  when  it  may  be  necessary  to  bring  a  light  near  the 
wound. 

CHOICE   OP   OPERATION. 

There  are  two  points  of  election  in  tracheotomy ;  in  one  the  trachea  is 
opened  above  the  isthmus  of  the  thyroid  gland,  and  in  the  other  below  it. 
These  constitute  respectively  the  high  and  the  low  operation.     In  young 

'  London  Practitioner,  1887,  p.  99. 
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children  the  high  operation  is  generally  selected,  because  at  this  point  the 
trachea  is  more  superficial.  In  this  operation  the  cricoid  cartilao-e  is  fre- 
quently divided  with  the  upper  rings  of  the  trachea. 

The  low  operation,  or  that  below  the  isthmus  of  the  thyroid  gland  is 
certainly  more  difficult  in  its  performance,  because  of  the  relatively  greater 
depth  of  the  trachea,  the  large  size  and  number  of  the  veins,  and  the 
proximity  to  the  large  arterial  trunks. 

The  extreme  shortness  of  the  neck  in  young  children  sometimes  causes 
trouble  in  wearing  the  tube,  when  the  low  operation  is  performed  :  I  call  to 
mind  the  case  of  a  young  child  in  whom  I  did  the  low  operation,  where 
it  was  found  impossible  to  use  a  tube  of  the  ordinary  length,  as  its  lower 
extremity  came  in  contact  with  the  bifurcation  of  the  trachea,  and  a  shorter 
tube  had  to  be  obtained  before  the  child  could  wear  it  with  comfort. 

Cohen  prefers  the  low  operation,  and  expresses  himself  decidedly  in  its 
favor  in  cases  where  the  tube  is  to  be  worn  for  some  time  or  where  the 
operation  is  done  for  a  foreign  body  impacted  in  the  bronchus. 

But  as  the  operation  of  tracheotomy  is,  in  cases  of  diphtheritic  or  mem- 
branous laryngitis,  done  as  a  temporary  measure,  and  on  account  of  the 
greater  ease  and  safety  of  its  performance,  save  in  exceptional  cases  I  am 
strongly  in  favor  of  the  high  operation. 

POSITION   OF   THE   PATIENT. 

The  best  position  in  which  to  place  the  patient  for  the  operation  of 
tracheotomy  is  that  which  will  bring  the  neck  into  the  greatest  prominence ; 
and  this  can  generally  most  conveniently  be  obtained  by  laying  the  child 
upon  his  back  upon  a  firm  table  and  placing  beneath  the  shoulders  a  small 
round  cushion  ;  or  an  empty  wine-bottle,  or  an  ordinary  roller-pin,  wrapped 
in  several  towels,  will  answer  the  same  purpose. 

It  matters  little  how  the  position  is  obtained,  so  that  the  neck  is  ren- 
dered prominent ;  and  it  is  surprising  with  how  much  greater  ease  the  oper- 
ation will  be  accomplished  if  the  patient  be  in  a  good  position. 

If  an  ansesthetic  be  not  used,  the  arms  of  the  child  should  be  controlled 
by  an  assistant  or  a  nurse,  which  is  better  than  fastening  them  to  the  body 
by  a  binder  pinned  around  the  chest,  which  may  restrict  the  already  embar- 
rassed resj>iratory  movements. 

OPERATION. 
The  child  being  placed  in  position,  and  the  head  being  steadied  by  an 
assistant,  the  operator  should  take  his  position  either  on  the  right  side  of 
the  patient  or,  as  I  prefer,  at  the  head  of  the  patient,  for  in  this  position  it  18 
easier  to  keep  the  incision  exactly  in  the  median  line  of  the  neck  (Fig.  8). 
The  operator  then  makes  himself  familiar  with  the  landmarks  of  the  neck. 
Locating  the  cricoid  cartilage,  he  makes  an  incision  in  the  median  line  oi 
two  or  two  and  one-half  inches  in  length,  the  position  of  the  cricoid  bemg 
the  middle  point.    There  is  no  disadvantage  in  a  long  incision,  and  the  first 
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incision  siiould  divide  the  skin  and  expose  the  superficial  fascia.  At  this 
point  the  operator  will  occasionally  see  a  large  vein  lying  in  the  superficial 
fascia, — the  superficial  anterior  jugular  vein ;  this  should  be  displaced,  and 
the  fascia  should  be  next  divided  upon  a  director. 


Fig 


Position  of  patient  for  tracheotomy. 


The  surgeon  should  endeavor  to  keep  strictly  in  the  median  line  of  the 
neck,  for  this  is  the  line  of  safety,  and  he  should  be  careful,  as  the  wound 
increases  in  depth,  not  to  make  his  incisions  too  short,  so  that  it  becomes 
funnel-shaped. 

When  the  deep  fascia  is  exposed  it  should  be  picked  up  and  divided 
upon  a  director,  and  any  enlarged  veins  in  the  line  of  the  wound  should  be 
carefully  displaced ;  or,  if  this  is  impossible,  they  should  be  ligatured  on 
each  side  and  then  divided  between  the  ligatures.  The  operator  should 
now  look  for  the  inter-muscular  space  between  the  sterno-hyoid  and 
sterno-thyroid  muscles :  this  can  generally  be  found  without  difficulty, 
and  the  muscles  can  be  then  separated  with  the  director  or  the  handle  of  the 
knife,  and  the  isthmus  of  the  thyroid  gland  will  be  exposed.  The  muscles 
should  now  be  held  aside  I)y  retractors  placed  one  on  each  side.  A  caution 
in  regard  to  the  use  of  retractors  may  not  here  be  out  of  place :  the  oper- 
ator should  place  them  himself  and  allow  the  assistant  to  hold  them. 
I  once  almost  lost  a  case  in  which  I  had  the  trachea  exposed  and  turned 
aside  to  pick  up  a  knife  with  Avhich  to  open  it,  by  my  assistant  replacing 
one  retractor  which  had  slipped,  in  doing  which  he  dragged  the  movable 
trachea  to  one  side,  completely  shutting  off  respiration :  when  I  attempted 
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to  find  the  trachea  to  open  it  I  could  simply  feel  the  anterior  surface 
of  the  vertebrse  at  the  bottom  of  the  wound,  and  it  was  only  when  I 
lifted  the  retractor  and  allowed  the  trachea  to  spring  back  to  its  normal 
position  that  I  was  able  to  open  it.  Mr.  Durham '  mentions  a  case  and 
Mr.  Marsh  also  one,  in  which  the  trachea  and  great  vessels  were  held  aside 
Avith  retractors  by  an  assistant  until  the  surgeon  had  exposed  the  cervical 
vertebrae. 

The  operator  should  constantly  explore  the  wound  with  his  finger  to 
locate  exactly  the  position  of  the  trachea  and  to  ascertain  the  presence  of 
any  anomalous  arterial  distribution. 

The  isthmus  of  the  thyroid  gland  being  exposed,  it  is  generally  found 
surrounded  by  a  venous  plexus,  and  occupies  a  position  over  the  first  three 
tracheal  rings,  or  it  may  extend  higher  and  cover  the  cricoid  cartilage.  At 
this  point  of  the  operation  he  may  find  that  the  isthmus  of  the  gland,  if 
large,  bulges  uj)  and  fills  the  whole  wound,  and  he  should  endeavor  to  dis- 
place it  either  upward  or  downward  :  this  it  is  often  possible  to  do  with- 
out difficulty  But  if  it  be  found  firmly  fixed,  and  the  trachea  cannot  be 
exposed  either  below  or  above  it,  it  may  be  cut  through,  after  being  liga- 
tured on  each  side  to  prevent  hemorrhage.  Or  a  procedure  recommended 
by  Bose,^  which  I  have  employed  with  advantage  in  several  cases,  may  be 
adopted, — namely,  a  transverse  incision  across  the  cricoid  cartilage  to  divide 
the  layer  of  cervical  fascia  by  which  the  isthmus  is  bound  down  ;  a  director 
is  then  passed  in,  and  the  isthmus  is  generally  depressed  without  difficulty. 

Having  depressed  the  isthmus  of  the  thyroid  upward  or  downward  as 
the  case  may  be,  the  trachea,  yellowish  white  in  appearance,  covered  by  its 
fascia,  should  be  exposed,  and  this  fascia  should  be  thoroughly  broiien  up 
with  the  director  or  the  handle  of  the  knife  so  as  to  bare  the  trachea. 
All  authorities  are  agreed  as  to  the  importance  of  thoroughly  cleaning  the 
trachea  of  its  fascia  before  opening  it,  as  by  so  doing  it  is  easier  to  incise  it 
and  to  introduce  the  tracheotomy-tube.  In  breaking  up  this  fascia  the 
operator  can  feel  it  crepitate  under  the  finger,  from  the  suction  of  air  drawn 
in  with  inspiration. 

When  the  surgeon  has  arrived  at  this  stage  of  the  operation,  he  may 
take  time  to  see  that  the  wound  is  free  from  hemorrhage,  and  he  may  re- 
place the  retractors  so  as  to  expose  as  large  a  portion  as  possible  of  the 
trachea,  for,  be  the  case  ever  so  urgent,  he  now  feels  assured  that  he  can 
open  the  trachea  in  a  moment  if  the  breathing  should  cease.  The  trachea 
should  now  be  fixed  with  a  tenaculum  introduced  a  little  to  one  side  of  the 
median  line,  and  an  incision  should  be  made  into  it  in  the  median  Ime 
from  below  upward  for  a  distance  of  one-half  to  three-quarters  of  an  inch. 
The  use  of  the  tenaculum  to  fix  the  trachea  has  been  objected  to,  but  I  can 
see  no  disadvantage  in  its  use  if  the  trachea  is  not  fixed  for  too  long  a 


^  Holmes's  System  of  Surgery,  vol.  ii.  pp.  503,  504. 
''  Langenbeck's  Archiv,  vol.  xiv.  p.  144. 
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time,  which  arrests  respiratory  movements,  before  the  opening  is  made  into 
it.  If  the  trachea  be  deeply  situated,  the  operator  may  iind  it  of  advantage 
after  fixing  it  with  the  tenaculum  to  lift  it  slightly  from  its  bed,  thereby 
bringing  it  more  prominently  into  view  and  making  it  more  superficial  in 
the  wound,  thus  facilitating  its  incision. 

In  opening  the  trachea  I  generally  employ  a  sharp-pointed  tenotomy- 
knife.  Care  should  be  taken  not  to  introduce  the  knife  so  deeply  that  its 
point  may  injure  the  posterior  wall  of  the  trachea  or  the  oesophagus,  which 
accidents  have  happened  by  a  too  deep  thrust  of  the  knife.  On  the  other 
hand,  a  too  superficial  incision  may  divide  only  the  trachea  and  the  mucous 
membrane,  the  false  membrane,  if  it  be  present,  not  being  divided,  and  the 
cavity  of  the  trachea  therefore  not  being  opened.  Now,  if  the  tracheotomy- 
tube  is  hurriedly  introduced,  it  may  pass  between  the  tracheal  wall  and  the 
false  membrane,  and  no  relief  from  the  dyspnoea  will  be  obtained ;  I  have 
seen  death  result  from  this  accident.  The  importance  of  a  median  incision 
cannot  be  overestimated ;  for  these  wounds  are  said  to  heal  more  jiromptly, 
and,  if  the  wound  be  made  to  either  side  of  the  trachea,  the  tube  does  not 
fit  well,  and  its  lower  extremity  may  cause  damage  to  the  lateral  aspects  of 
the  trachea.  The  moment  the  trachea  is  opened,  there  is  generally  thrown 
from  the  wound  with  the  first  expiratory  effort  mucus  or  false  membrane. 
This  should  be  wiped  away  with  a  sponge  and  the  tracheal  dilator  should  be 
introduced ;  the  tenaculum  should  then  be  removed. 

Sudden  arrest  of  respiration  sometimes  occurs  at  this  time.  The  en- 
trance of  a  large  body  of  air,  according  to  Cohen,  seems  to  surprise  the 
lungs,  as  it  were,  and  there  ensues  a  momentary  arrest  of  respiration,  which 
to  one  who  is  not  familiar  with  the  circumstance  looks  like  its  cessation, 
and  may  cause  him  great  alarm  at  a  time  when  he  is  about  to  congratu- 
late himself  upon  the  completion  of  an  anxious  operation.  This  arrest  of 
respiration  is  generally  only  momentary,  and,  if  the  child's  face  and  chest 
be  slapped  with  a  wet  towel,  or  artificial  respiration  be  employed,  the 
normal  respiratory  movements  will  soon  be  re-established. 

Any  membrane  which  appears  at  the  wound  should  now  be  removed 
with  a  sponge  or  forceps,  and  the  trachea  should  be  explored  both  above 
and  below  the  wound  for  the  presence  of  false  membrane,  and  if  it  be 
found  it  should  be  removed  by  means  of  forceps,  a  feather,  or  a  camel's- 
hair  brush.  I  think  that  it  is  owing  to  the  great  care  which  is  exercised  in 
this  particular,  since  it  has  been  so  urgently  insisted  upon  by  Pilcher,' 
Parker,^  and  others,  that  the  results  of  tracheotomy  in  diphtheritic  cases  in 
the  last  few  years  have  been  so  much  more  encouraging  than  formerly. 

Mouth-suction  of  the  wound  has  frequently  been  employed,  but  as  it 
has  been  followed  by  disastrous  results  to  many  who  have  made  use  of 
it,  and  as  it  is  no  more  efficient  in  removing  the  membrane  than  the  for- 

'  Pilcher,  New  York  Medical  Record,  1882,  p.  342. 
^  Loc.  cit.,  p.  52. 
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ceps,  brush,  or  feather,  this  procedure  cannot  be  too  strongly  condemned 
Parker  has  devised  a  tracheal  aspirator  for  this  purpose  (Fig.  9)  which 

Fig.  9. 


Parker's  tracheal  aspirator. 

consists  of  a  glass  or  celluloid  cylinder  three  or  four  inches  in  length  by 
three-fourths  of  an  inch  in  diameter,  to  one  extremity  of  which  is  attached 
a  flexible  tube,  and  to  the  other  an  india-rubber  tube  with  a  mouth-piece  at 
the  end.  The  cylinder  may  be  packed  with  antiseptic  cotton,  which  will 
act  as  a  filler  and  prevent  any  infecting  material  from  reaching  the  oper- 
ator's mouth.  A  flexible  catheter  of  large  calibre  attached  to  a  syringe 
may  be  employed  for  the  same  purpose,  with  good  results. 

The  membrane  can  be  removed  with  forceps  or  with  a  flexible  feather, 
particularly  if  a  little  of  the  soda  solution  recommended  by  Mr.  Parker  be 
brought  in  contact  for  a  few  minutes  with  the  inner  surface  of  the  trachea. 
The  solution  to  which  I  refer  is  as  follows : 

R   Sodii  carbonatis,  gi-giiss ; 
Glycerini,  _^ii ; 
AquEe,  q.  s.  ad  f  Jvi. 

A  small  quantity  of  carbolic  acid  may  be  added  to  the  solution,  without  in 
any  way  aifecting  its  solvent  action  on  the  false  membrane  or  mucus.  Since 
my  attention  was  called  to  this  solution,  I  have  frequently  used  it  at  the 
time  of  operation  in  clearing  the  trachea  of  false  membrane,  and  in  the 
after-treatment  of  such  cases  I  always  use  it  by  means  of  an  atomizer.  Of 
its  utility  I  am  firmly  convinced. 

Mr.  Watson  Cheyne^  recommends  a  solution  of  the  bichloride  of  mer- 
cury, one  to  five  hundred,  to  be  used  in  touching  the  raw  surfaces  after 
removing  the  membrane,  and  he  also  introduces  into  the  trachea  and  larynx 
above  the  tube  strips  of  lint  soaked  in  a  solution  of  the  bichloride,  one  to 
two  thousand,  and  washes  the  wound  with  a  similar  solution  of  a  strength 
of  one  to  five  hundred. 

The  trachea  being  cleared  of  membrane,  the  tracheotomy-tube  should  be 
introduced,  which  can  be  accomplished  without  difficulty  if  the  fenestrated 
guide  (Fig.  6)  is  employed,  and  secured  in  position  by  the  attached  tapes, 
which  are  tied  around  the  neck.    The  tapes  should  be  firmly  tied  by  several 

>  British  Medical  Journal,  March,  1887,  p.  504. 
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knots,  SO  that  there  may  be  no  possibility  of  the  child's  untying  them  when 
not  watched  by  the  attendant,  as  in  such  ao  event  the  tube  might  become 
displaced  when  there  was  no  one  competent  at  hand  to  replace  it. 

The  immediate  results  of  the  operation  are,  as  a  rule,  most  encouraging : 
the  child,  who  previously  exhibited  the  most  distressing  symptoms  referable 
to  his  extreme  dyspnoea,  now  becomes  quiet,  improves  in  color,  the  respira- 
tion becomes  natural,  and  it  is  not  unusual  to  have  the  patient  fall  into  a 
quiet  sleep  before  he  is  removed  from  the  operating-table  to  his  bed. 

AFTER-TREATMENT    OF   CASES   OF   TRACHEOTOMY. 

Although  the  operation  of  tracheotomy  has  relieved  the  patient  of  the 
danger  of  death  by  sufFocation,  yet  there  still  exist  the  same  indications 
for  constitutional  treatment  as  were  present  before  the  operation  :  this  fact 
is  too  often  overlooked  by  physicians,  who  are  apt  to  relax  their  efforts 
in  this  direction  after  the  operation  has  been  successfully  performed.  The 
greatest  care  is  now  required  also  in  the  local  treatment,  and  I  know  of 
no  cases  in  which  a  successful  issue  more  directly  depends  upon  care  and 
watchfulness  in  their  after-treatment  than  those  in  which  tracheotomy  has 
been  performed  for  diphtheritic  or  membranous  laryngitis.  The  patient 
should  also  be  under  the  care  of  an  attendant  or  nurse  who  is  skilled  in  the 
management  of  such  cases,  who  is  able  to  recognize  and  meet  such  compli- 
cations as  may  arise,  and  who  is  familiar  with  the  care  that  the  tracheotomy- 
tube  requires. 

After  the  operation  the  patient  should  be  placed  in  a  room  free  from 
draughts,  with  a  temperature  of  70°  or  75°  F.,  and  the  air  of  the  room 
should  be  rendered  moist  and  warm  by  the  vapor  of  steam.  In  private 
practice  a  framework  may  be  fastened  over  the  bed,  over  which  sheets  can 
be  stretched,  forming  a  tent.  Under  this  water  can  be  kept  boiling  in  an 
open  vessel,  or  lime  can  be  slaked.  The  vapor  from  the  latter  Cohen  con- 
siders one  of  the  most  efficient  solvents  of  the  false  membrane.  Or  a  steam 
atomizer  (Fig.  10)  or  hand  atomizer  may  be  used  at  frequent  intervals,  the 
spray  being  directed  over  the  opening  in  the  tube.  I  have  found  great  ad- 
vantage from  the  use  of  Parker's  soda  solution  applied  in  this  manner.  The 
use  of  steam  and  the  soda  solution  is  especially  important  if  the  case  is 
one  in  which  there  is  little  tendency  to  expectorate  false  membrane,  or  if  on 
removing  the  inner  tube  it  is  found  clogged  with  inspissated  mucus  or 
membrane.  At  the  Children's  Hospital  of  this  city  we  have  a  room  espe- 
cially arranged  for  the  treatment  of  cases  after  tracheotomy,  which  is  fitted 
with  a  steam  apparatus  by  means  of  which  in  a  few  minutes  the  room  can 
be  filled  with  the  vapor  of  steam  and  maintained  at  an  even  temperature. 
I  think  our  fair  share  of  successful  results  at  that  institution  is  largely  due 
to  this  feature  of  the  after-treatment. 

If  the  child  coughs  and  expectorates  false  membrane  after  the  trache- 
otomy-tube has  been  introduced,  it  may  be  taken  as  a  good  omen,  for  moist 
cases,  as  a  rule,  are  much  more  favorable  than  dry  cases  or  those  in  which 
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there  is  little  or  no  tendency  to  expectoration.  This  clinical  observation 
was,  as  far  as  I  know,  first  made  by  Cohen  some  years  ago,  and  I  have 
since  seen  numerous  cases  which  attested  its  accuracy.     In  a  series  of 


Fig.  10. 


Steam  atomizer. 


cases  of  tracheotomy  reported  by  Lovett  and  Munro,'  all  those  in  which 
there  was  suppression  of  discharge  from  the  tracheotomy-tube — or,  in  other 
words,  which  could  be  classed  as  dry  cases — terminated  fatally.  Our  ex- 
perience at  the  Children's  Hospital  has  been  the  same,  with  one  exception. 
This  was  in  the  case  of  a  girl,  three  years  of  age,  who  was  admitted  to  the 
Children's  Hospital  in  September,  1887,  with  extreme  dyspnoea  from  diph- 
theritic laryngitis.  In  this  case  I  performed  tracheotomy,  and  when  the 
trachea  was  opened  there  was  no  expectoration  and  it  seemed  to  be  a  typical 
dry  case,  and  an  unfavorable  prognosis  was  accordingly  given.  This  con- 
dition continued  for  fourteen  hours,  when,  under  the  persistent  use  of  the 
steam  spray  with  soda  solution,  and  frequently  moistening  the  trachea 
through  the  tube  by  means  of  a  feather  dipped  in  the  soda  solution,  the 
child  began  to  expectorate  mucus  and  shreds  of  membrane,  which  continuea 


'  Loc.  cit.,  p.  167. 
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for  several  days.     This  case  finally  recovered,  the  tube  being  removed  on 

the  tenth  day. 

CARE   OF   THE   TRACHEOTOMY-TUBE. 

The  nurse  having  charge  of  the  case  should  remove  the  inner  tube  every 
hour  or  half-hour  for  the  first  twenty-four  hours,  and  after  this  time  at  less 
frequent  intervals,  and  thoroughly  cleanse  it  with  a  feather  or  brush  dipped 
in  soda  solution,  removing  any  membrane  or  mucus  which  may  adhere  to 
its  inner  surface,  and  should  then  reintroduce  it.  The  nurse  should  also  be 
instructed  to  introduce  a  soft  feather  moistened  in  soda  solution  into  the 
tube  every  half-hour  or  oftener  if  the  case  be  one  in  which  there  is  little 
discharge  from  the  tube,  and  if  there  is  membrane  or  mucus  loose  in  the 
trachea  or  tube,  as  evidenced  by  noisy  respiration,  this  manipulation  will 
facilitate  its  removal.  If  a  portion  of  membrane  becomes  impacted  in  the 
tube,  its  presence  will  be  shown  by  more  or  less  marked  dyspnoea :  it  can 
generally  be  removed  by  taking  out  the  inner  tube,  or,  if  it  is  not  extracted 
by  this  means,  a  feather  or  the  curved  tracheal  forceps  may  be  employed. 
If  all  these  means  fail  and  the  breathing  becomes  more  embarrassed,  the 
surgeon  should  remove  the  tracheotomy-tube,  introduce  a  tracheal  dilator, 
and  search  for  and  remove  the  obstructing  membrane,  after  the  removal  of 
which  the  tube  should  be  reintroduced. 

I  always  caution  the  nurse  not  to  allow  the  inner  tube  to  remain  out 
more  than  a  few  minutes  at  a  time,  for  I  have  seen  cases  in  which  it  was 
carelessly  allowed  to  remain  out  for  several  hours,  when,  owing  to  the 
tendency  of  the  mucus  and  membrane  to  accumulate  in  the  outer  tube,  it 
was  impossible  to  reintroduce  the  inner  tube,  and  the  outer  tube  had  to  be 
removed  from  the  wound  and  cleaned  before  it  could  be  replaced. 

CHANGING  THE   TRACHEOTOMY-TUBE. 

At  the  end  of  the  second  or  third  day,  if  the  case  is  doing  well,  the 
tracheotomy-tube  may  be  removed  and  replaced  by  a  fresh  one.  If  a  silver 
tube  has  been  used,  black  patches  may  be  noticed  upon  its  surface,  caused 
by  decomposing  discharges  or  some  sloughing  spot  of  the  trachea ;  if  such 
is  found  to  be  the  case,  a  tracheal  dilator  may  be  introduced  and  the  seat  of 
the  trouble  exposed,  and  it  can  then  be  treated  by  the  application  of  a  solu- 
tion of  nitrate  of  silver,  glycerin  of  borax,  or  a  solution  of  bichloride  of 
mercury  in  the  strength  of  one  to  one  thousand.  At  this  time  the  surgeon 
has  also  the  opportunity  of  testing  the  breathing  capacity  through  the 
larynx,  by  placing  a  pad  of  moistened  lint  over  the  wound  in  the  neck. 
The  tube  having  been  thoroughly  cleaned  or  a  fresh  one  obtained,  it  should 
be  introduced,  and,  if  the  fenestrated  guide  is  used,  little  difficulty  is  ex- 
perienced, for  the  tissues  in  the  region  of  the  wound  have  become  glued 
together  by  inflammatory  lymph,  leaving  a  sinus  leading  down  to  the  wound 
in  the  trachea  when  the  tube  is  removed. 

The  tube  need  not  again  be  changed  for  two  or  three  days  if  there  is  no 
special  indication  for  its  removal,  and  it  can  be  left  out  of  the  ti"achea  for  a 
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longer  time  at  each  removal  if  the  child  breathes  comfortably  without  it 
and  there  is  evidence  that  air  passes  freely  through  the  larynx. 

It  is  a  good  plan  to  allow  the  nurse  or  attendant  to  introduce  the 
tube  under  the  surgeon's  direction,  so  that  in  the  event  of  its  accidental 
displacement  or  necessary  removal  on  account  of  obstruction  by  membrane 
she  will  have  learned  the  way  into  the  trachea  and  will  feel  confidence  iu 
her  ability  to  replace  it.  As  the  case  progresses  favorably  it  is  well  to 
close  the  opening  in  the  tube  by  a  cork,  which  can  be  kept  in  place  for 
a  short  time,  and  thus  test  the  permeability  of  the  respiratory  tract  above 
the  wound. 

EEMOVAL   OF   THE   TRACHEOTOMY-TUBE. 

As  soon  as  the  child  can  breathe  comfortably  with  the  tube  stopped 
showing  a  permeable  condition  of  the  larynx,  it  is  advisable  to  make  an 
attempt  to  remove  the  tube  permanently.  If  there  is  no  further  iudication 
for  its  use,  its  removal  is  most  important,  for  its  presence  may  set  up  a 
tracheitis,  which  is  evidenced  by  the  profuse  discharge  of  glairy  mucus,  and 
tracheotomy-tubes  which  are  retained  for  a  long  time  are  in  many  cases 
finally  removed  with  the  greatest  difficulty. 

It  is  impossible  to  fix  a  definite  time  for  the  removal  of  the  tube  in  all 
cases,  as  the  procedure  depends  upon  the  condition  of  the  patient  and  upon 
the  local  condition  of  the  trachea  and  larynx.  I  have  seen  the  tube  perma- 
nently removed  as  early  as  the  third  day  and  as  late  as  the  forty-first  day, 
and  there  are  numerous  cases  recorded  in  which  it  has  not  been  possible  to 
remove  it  for  months  or  even  years.  In  the  majority  of  cases  of  tracheotomy 
for  diphtheritic  or  membranous  laryngitis  I  think  the  tube  can  be  perma- 
nently removed  from  the  eighth  to  the  fifteenth  day. 

After  the  removal  of  the  tube  the  wound  contracts  rapidly,  and  for  a 
few  days  the  breathing  is  carried  on  through  both  the  wound  and  the  larynx, 
and  by  the  fifth  or  sixth  day  after  the  removal  of  the  tube  the  wound  is 
generally  so  far  healed  that  no  air  passes  through  it.  The  superficial  wound 
may  then  be  dressed  with  a  piece  of  lint  spread  with  ointment  and  beld  in 
position  by  a  strip  of  adhesive  plaster  until  it  is  completely  healed. 

The  difficulties  in  the  removal  of  tracheotomy-tubes  in  some  cases  will 
be  considered  later  on,  under  Complications  after  the  Operation. 

FEEDING   OF   PATIENTS   AFTER  TRACHEOTOMY. 

In  my  experience  children  wearing  tracheotomy-tubes  usually  take  their 
nourishment  well  and  have  no  trouble  in  swallowing  fluids,  so  that  they 
can  be  given  a  milk  diet  or  one  of  semi-solids,  or  even  one  of  solids  if  for 
any  reason  the  latter  is  considered  desirable,  without  trouble.  And  it  is 
important  to  remember  that  such  cases  should  be  given  a  most  nutritious 
diet.  Alcohol  in  some  form  should  be  administered,  and,  if  the  appetite 
fails  or  the  child  refuses  to  take  a  sufficient  quantity  of  nourishment,  rectal 
feeding  or  the  injection  of  fluids  into  the  stomach  by  means  of  an  oesop 
tube  should  be  resorted  to. 
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Fig.  11. 


Sometimes  there  is  regurgitation  of  fluids  through  the  tube  or  wound, 
owing  to  paralysis  of  the  muscles  of  the  palate :  under  such  circumstances 
the  patient  should  be  given  a  diet  of  semi-solids,  and  if  this  is  regurgitated 
through  the  tube  or  the  wound  the  patient  should  be  fed  by  means  of  a 
soft  catheter  passed  into  the  stomach,  and  a  syringe,  through  which  sufficient 
quantities  of  liquid  nourishment  may  be  introduced  three  or  four  times 
during  the  day ;  rectal  feeding  may  also  be  employed  at  the  same  time.  If 
it  is  found  necessary  to  restrict  the  diet  to  semi-solids  or  solids,  and  thirst  is 
complained  of,  this  may  be  allayed  by  the  swallowing  of  pieces  of  ice,  or  by 
the  use  of  enemata  of  water,  care  being  taken  to  give  small  quantities  at  a 
time.  The  surgeon  should  not  give  up  hope  of  the  final  recovery  of  his 
patient,  even  though  there  be  regurgitation  of  fluids,  for  I  have  seen  a 
number  of  cases  in  which  this  complication  existed  both  before  and  after 
the  removal  of  the  tube,  in  which  by  careful  feeding  recovery  finally 
resulted. 

COURSE   OP   CASES  AFTER  TRACHEOTOMY. 

Many  cases  after  the  operation  do  well  for  a  short  time  and  then  termi- 
nate fatally  from  septicaemia,  from  diphtheritic  poisoning,  from  pneumonia 
or  heart-clot,  or  from  recurrent  obstruction  due  to 
the  extension  of  the  membrane  below  the  seat  of  oper- 
ation into  the  trachea  and  bronchial  tubes.  (Fig.  11.) 
Death  from  any  of  the  above  causes  except  the  last- 
named  is  devoid  of  signs  of  sufiering,  and  the  operation 
in  such  cases  may  be  credited  with  prolonging  life  and 
rendering  the  mode  of  death  much  less  distressing ; 
but  in  cases  of  recurrent  obstruction,  although  life  has 
been  prolonged  by  the  operative  procedure,  euthanasia 
cannot  be  claimed  for  it.  Many  cases  die  of  heart-clot 
or  pneumonia,  and  it  is  a  question  whether  deaths 
from  this  complication  are  more  frequent  after  trache- 
otomy than  in  cases  of  diphtheria  in  which  the  opera- 
tion has  not  been  performed.  In  diphtheritic  cases 
the  incised  tissues  expose  a  surface  for  the  absorption 
of  the  virus,  as  is  seen  by  the  occasional  development 
on  the  wound  of  diphtheritic  membrane,  and  in  this 
way  the  operation  may  be  said  to  introduce  a  small 
additional  element  of  danger,  but  it  is  a  comparatively 
msignlficant  one,  and  is  not  to  be  compared  with  the 
immediately  dangerous  symptoms  for  the  relief  of  which  the  operation  was 
undertaken. 

Cohen  states  that  croup  supervening  upon  the  exanthemata  is  not,  as  a 
rule,  amenable  to  tracheotomy.  Lovett  and  Munro*  mention  seventeen 
cases  in  which  tracheotomy  was  performed  during  the  course  of  some  one 


Larynx  and  Trachea 
FROM  A  Patient  in  the 
Children's  Hospital. — 
Showing  a  tubular  cast  of 
false  membrane  of  larynx 
and  trachea  extending  into 
the  bronchial  tubes. 


'  Loc.  cit.,  p.  169. 


560  TRACHEOTOMY. 

of  the  exanthemata :  ten  of  these  cases,  in  which  croup  complicated  measles 
gave  five  recoveries.  In  the  other  seven  cases,  in  which  croup  complicated 
whooping-cough,  mumps,  and  scarlet  fever,  the  operation  failed  to  save  life 
I  have  myself  had  one  successful  result  out  of  three  tracheotomies  performed 
for  croup  comi^licating  measles,  in  a  very  fatal  epidemic  of  this  disease  in  a 
Children's  Home  in  this  city. 

COMPLICATIONS   AT  THE   TIME   OF  THE  OPERATION. 

Hemorrhage. — The  principal  complication  at  the  time  of  operation  is 
hemorrhage,  which  may  be  either  arterial  or  venous.  It  is  to  be  prevented 
by  great  care  in  avoiding  the  wounding  of  any  vessels  of  considerable  size  ■ 
if  their  injury  is  unavoidable,  they  should  be  immediately  ligatured,  or  if 
the  case  is  too  urgent  to  admit  of  delay,  they  should  be  secured  by  hemo- 
static forceps,  and  after  the  trachea  has  been  opened  they  can  be  secured  by 
ligature. 

Sudden  Arrest  of  Respiration. — Sudden  cessation  of  the  respiratory 
act  during  the  operation  is  a  most  dangerous  complication,  and  it  is  one 
which  calls  for  prompt  action  on  the  part  of  the  operator.  The  surgeon's 
duty  under  such  circumstances  is  to  open  the  trachea  as  rapidly  as  possible, 
— even  through  a  pool  of  blood,  as  described  by  Mr.  Durham, — intro- 
duce a  tracheal  dilator,  and  make  artificial  respiration :  by  such  prompt 
action  life  can  in  many  cases  be  saved,  and  any  bleeding  vessels  can  be 
secured  by  forceps  or  ligatures  after  the  trachea  is  opened. 

Mr.  Durham  says  that  in  those  reported  cases  in  which  much  blood  is 
lost  during  the  operation,  and  in  which  this  is  abandoned  before  opening 
the  trachea  because  of  the  cessation  of  respiration,  death  is  not  the  result 
of  hemorrhage,  but  of  failure  to  complete  the  operation. 

Blood  in  the  trachea  after  the  operation  may  seriously  embarrass  the 
breathing,  but  if  a  dilator  is  introduced  it  may  be  cleaned  out  by  the  use 
of  a  brush  or  feather. 

COMPLICATIONS  AFTER  THE  OPERATION. 

Diphtheritic  Infection. — Diphtheritic  infection  of  the  wound  is  a 
complication  which  is  occasionally  seen  after  tracheotomy  for  diphtheritic 
laryngitis,  and  it  is  one  which  is  not  necessarily  fatal,  although  it  adds 
somewhat  to  the  gravity  of  the  case,  for  I  have  seen  patients  recover  in 
whom  this  condition  was  M'ell  developed.  In  the  treatment  of  this  com- 
plication Mr.  Parker  recommends  the  local  application  to  the  wound  of  a 
mixture  of  one  part  of  hydrochloric  acid  to  two  parts  of  glycerin,  which 
has  in  his  hands  been  followed  by  good  i*esults.  Or  the  wound  may  be 
cleared  of  membrane  by  the  use  of  a  curette,  and  the  surface  may  then  be 
swabbed  with  a  solution  of  bichloride  of  mercury,  one  to  five  hundred. 

This  condition  should  not  be  confounded  with  sloughing  of  the  wound, 
with  the  discharge  of  thin  offensive  pus,  a  condition  which  is  sometimes 
seen  in  tracheotomy-wounds  in  weak  and  poorly-nourished  children. 
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Inflammatory  CEdema  of  the  Neck. — It  is  ouly  when  this  condition 
becomes  well  marked  after  tracheotomy  that  it  is  a  source  of  danger,  for  in 
the  majority  of  cases  it  exists  in  the  immediate  neighborhood  of  the  wound 
to  a  limited  extent.  It  is  said  to  be  more  common  in  a  marked  degree  in 
the  poor  and  ill-nourished  children  seen  in  hospital  practice  than  in  well- 
to-do-patients  in  private  practice.  It  may  involve  the  tissues  of  the  neck 
to  such  an  extent  that  the  tube  is  lifted  out  of  the  tracheal  wound  by  the 
swelling  of  the  tissues,  and  a  longer  one  may  be  required.  The  ti'eatment 
of  this  complication  consists  in  the  application  of  lead-water  and  laudanum 
to  the  inflamed  area ;  if  the  presence  of  pus  can  be  detected,  it  should  be 
evacuated  at  the  earliest  opportunity.  Stimulants  should  be  administered 
freely,  and  tonics  are  also  indicated. 

Erysipelas. — Erysipelas,  also,  may  attack  the  tracheotomy-wound :  it 
commences  on  the  surface,  and  is  generally  superficial,  but  may  involve  the 
deeper  parts.  The  treatment  of  this  condition  consists  in  the  administra- 
tion of  stimulants,  tincture  of  the  chloride  of  iron,  and  quinine. 

Secondary  Hemorrhage. — This  is  a  rare  complication  after  trache- 
otomy, and  it  may  arise  from  vessels  divided  during  the  operation,  or  from 
ulcerative  perforation  of  the  trachea  from  pressure  of  the  lower  extremity 
of  a  badly-fitting  tube  causing  erosion  of  some  of  the  great  vessels  of  the 
neck. 

There  have  recently  come  under  my  notice  two  cases  in  which  death 
resulted  from  hemorrhage  after  the  operation  of  tracheotomy.  In  one  case 
a  profuse  consecutive  hemorrhage  occurred  from  the  tracheotomy-wound 
some  six  hours  after  the  operation,  and  speedily  proved  fatal.  I  assisted  at 
the  operation  in  this  case,  and,  although  there  was  some  venous  hemorrhage 
at  the  time,  it  was  thoroughly  controlled  before  the  tracheotomy-tube  was 
introduced,  and  the  unfortunate  result,  in  my  mind,  can  be  accounted  for 
only  by  the  displacement  of  one  of  the  several  ligatures  which  had  been 
applied  to  the  injured  vessels.  The  other  case  was  that  of  an  infant  six 
months  of  age,  in  whom  there  was  free  venous  bleeding  at  the  time  of 
operation,  which  was  controlled  by  ligatures :  in  this  case,  on  the  sixth  day 
a  profuse  hemorrhage  took  place  from  the  tracheotomy-wound  and  tube, 
and  rapidly  proved  fatal. 

M.  M.  de  Heilly'  showed  a  specimen  removed  from  a  child  in  whom 
tracheotomy  had  been  performed  in  diphtheria,  in  which  the  patient  died 
from  hemorrhage  on  the  twelfth  day  after  the  operation.  The  hemorrhage 
in  this  case  arose  from  an  ulceration  of  the  trachea  which  had  extended  to 
the  innominate  artery  and  was  caused  by  the  end  of  the  tracheotomy-tube. 
Dr.  Hutton^  reports  a  similar  case  in  which  death  occurred  on  the  twelfth 
day  from  hemorrhage.  Several  other  cases  in  which  the  innominate  artery 
was  opened  in  a  similar  manner  have  been  reported. 
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If  the  hemorrhage  arises  from  smaller  vessels,  it  is  often  possible  to 
control  it  by  the  application  of  ligatures  or  by  the  use  of  the  galvano- 
cautery ;  but  hemorrhage  from  the  innominate  artery  would  be  so  proflise 
that  it  would  prove  fatal  before  any  attempt  could  be  made  to  control  it. 

Surgical  Emphysema. — Surgical  emphysema  starting  from  the  region 
of  the  wound  is  occasionally  met  with  after  tracheotomy,  and  it  is  not 
uncommon  to  find  it  present  in  a  moderate  degree,  but  sometimes  the  con- 
dition is  developed  to  such  an  extent  that  the  cellular  tissue  of  the  neck 
face,  arms,  chest,  and  abdomen  becomes  greatly  distended  with  air.  A  case 
recently  came  under  my  notice  in  which  these  parts  were  all  involved  and 
the  crepitation  of  the  air  at  the  ends  of  the  fingers  could  be  distinctly  felt  • 
in  this  case,  also,  there  was  great  recurrent  dyspnoea,  which  was  probably 
due  to  mediastinal  emjihysema. 

The  presence  of  air  in  the  tissues  is  explained  by  the  fact  that  there  is, 
during  the  violent  inspiratory  efforts  in  obstruction  of  the  larynx,  more  or 
less  of  a  vacuum  produced  in  the  chest,  and  the  air  is  sucked  into  the 
cellular  tissue  of  the  neck  and  diffused  throughout  the  tissues  generally. 
It  is  said  to  be  more  common  after  tracheotomies  in  which  the  opening  into 
the  trachea  is  not  in  the  median  line  and  does  not  correspond  with  the 
wound  in  the  soft  parts  in  front  of  the  trachea. 

Dr.  Champneys'  reported  twenty- 
eight  cases  in  which  autopsies  had 
been  made  after  tracheotomy  had  been 
performed  for  diphtheritic  laryngitis: 
in  sixteen  cases  emphysema  of  the  me- 
diastinum was  present.  The  condition 
was  also  found  in  patients  dying  from 
diphtheria  in  whom  tracheotomy  had 
not  been  performed. 

Emphysema  when  developed  to  a 
moderate  extent  seems  to  do  no  harm, 
for  the  air  is  usually  quickly  absorbed ; 
but  when  it  becomes  general,  and  the 
mediastinum  is  also  involved,  dyspncea 
is  apt  to  occur,  and  the  prognosis  is 
extremely  grave. 

Granulations  about  the  Tracheal 
"Wound. — In  certain  cases  there  seems 
to  be  a  peculiarly  hypersensitive  condi- 
tion of  the  mucous  membrane  of  the 
trachea,  and  the  presence  of  a  trache- 
otomy-tube (even  a  well-fitting  one)  will  be  followed  by  the  occurrence  of 
exuberant  granulations.  (Fig.  12.)    These  granulations  are  more  commonly 


Granulations  in  the  trachea  about  the  tra- 
cheotomy-wound.   (After  Parker.) 
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seen  in  cases  where  tubes  have  been  worn  for  a  long  time,  and  often  are  a 
cause  of  difficulty  in  their  permanent  removal.  The  presence  of  this  com- 
plication may  be  suspected  if  the  child  coughs  up  blood-stained  secretion 
after  the  tube  has  been  changed.  Removal  of  the  tube  and  inspection  of 
the  wound  will  often  disclose  the  presence  of  granulations  attached  to  the 
edges  of  the  tracheal  wound  or  growing  from  the  trachea  in  the  region  of 
the  wound. 

The  treatment  of  this  condition  consists  in  the  application  to  the  granu- 
lations of  a  thirty-grain  solution  of  nitrate  of  silver,  or  touching  them 
with  the  solid  stick  of  nitrate  of  silvei',  which  may  be  fused  upon  a  silver 
probe  bent  to  a  suitable  shape. 

Ulceration  of  the  Trachea. — This  complication  may  arise  from  an 
improperly-shaped  or  badly-fitting  tracheotomy-tube,  and  its  presence  may 
be  suspected  when  the  tube,  if  it  is  a  silver  one,  becomes  blackened  and 
there  is  fetor  of  the  breath  and  expectoration  ;  purulent  and  blood-stained 
discharge  may  also  occur.  I  do  not  think  that  with  the  improved  tubes 
now  in  use  this  complication  is  so  apt  to  occur  as  formerly.  The  treatment 
of  this  condition  consists  in  the  application  to  the  ulcerated  portion  of  the 
trachea  of  a  ten-grain  solution  of  nitrate  of  silver,  and  the  badly-fitting 
tube  should  be  replaced  by  a  properly-fitting  one. 

Difflculties  in  the  Permanent  Removal  of  the  Tracheotomy -Tube. 
— Although  in  the  great  majority  of  cases  the  tracheotomy-tube  can  be  per- 
manently dispensed  with  in  from  eight  to  fifteen  days,  yet  there  are  occa- 
sionally met  with  cases  in  which  this  cannot  be  accomplished  for  months 
or  even  years,  and  a  few  cases  have  been  recorded  in  which  its  final  removal 
was  never  satisfactorily  accomplished.  In  some  of  these  cases  the  difficulty 
is  due  to  mechanical  causes,  such  as  the  growth  of  granulations  in  the 
trachea  near  the  wound  or  in  the  larynx,  inflammatory  hypertrophy  of  the 
vocal  cords,  adhesions  between  the  cords,  paralysis  of  the  posterior  crico- 
arytenoid muscles,  spasm  of  the  glottis,  or  stenosis  of  the  trachea  at  the 
seat  of  operation.  Dr.  Emil  Kohl,^  in  an  exhaustive  article  upon  this 
subject,  mentions  also,  as  a  cause  of  delay  or  difficulty  in  removing  the 
tracheotomy-tube,  prolonged  diphtheria,  re-formation  of  the  diphtheritic 
membrane,  changes  in  shape  of  the  trachea  or  larynx  from  the  operation  or 
from  the  wearing  of  the  canula,  and  relaxation  of  the  anterior  wall  of  the 
trachea. 

Where  the  difficulty  in  the  permanent  removal  of  the  tube  is  due  to  the 
presence  of  granulations  in  the  trachea  or  larynx,  their  removal  by  some  of 
the  methods  before  mentioned  will  generally  enable  the  patient  to  dispense 
with  the  use  of  the  tube. 

When  stenosis  of  the  trachea  oi'  larynx  exists  and  prevents  the  per- 
manent removal  of  the  tube,  the  parts  may  be  gradually  dilated  by  the  use 
of  bougies;   or,  what  is  better,  an  intubation-tube  (O'Dwyer's)  may  be 

'  Langenbeck's  Archiv,  Bd.  xxxv.,  1887,  pp.  75,  403. 


564 


TRACHEOTOMY. 


Fig.  13. 


Plug  with  shield  to  keep  traeheotomy- 
wouud  from  healing.    (After  I'arker.) 


introduced  on  the  removal  of  the  tracheotomy-tube,  and  the  wound  in  the 
neck  can  be  plugged  with  a  nipple  attached  to  a  shield  (Fig.  13),  to  keep 

the  wound  from  healing  until  it  is  certain 
that  there  will  be  no  further  necessity  for 
the  reintroduction  of  the  tracheotomy- 
tube.  The  intubation-tube  may  be  worn 
for  some  weeks  and  then  removed,  and 
if  the  breathing  is  satisfactorily  carried  on 
with  the  wound  in  the  neck  plugged  for 
several  weeks,  this  may  then  be  allowed 
to  heal.  I  have  now  under  my  care  a  boy  who  wore  a  tracheotomy-tube 
for  four  years,  in  M'hom  after  its  removal  an  intubation-tube  was  introduced, 
which  he  is  now  wearing  with  comfort,  and  with  a  fair  prospect  of  being 
able  to  dispense  with  it  in  a  short  time. 

I  have  also  seen  difficulty  in  some  cases,  especially  in  young  children,  in 
whom  the  trachea  is  very  flexible,  in  removing  the  tube,  from  the  fact  that 
the  wound  in  the  soft  parts  in  healing  had  become  attached  to  the  tracheal 
wound,  and  in  inspiration  assumed  a  valvular  form,  allowing  little  air  to 
enter.  If  the  larynx  is  not  clear  or  there  is  irregular  action  of  the  laryngeal 
muscles  under  these  circumstances,  dyspncea  soon  becomes  marked,  and  the 
tube  has  to  be  reintroduced.  This  can  be  overcome  by  removing  the  tube 
from  time  to  time  and  trying  to  induce  the  child  to  learn  again  to  breathe 
through  the  larynx,  or  by  apjDlying  an  intubation-tube  for  a  time,  observing 
the  same  precautions  with  regard  to  the  prevention  of  the  healing  of  the 
tracheal  wound  until  breathing  can  be  satisfactorily  accomplished  through 
the  larynx. 

Mr.  Thomas  Smith '  has  shown  that  tracheotomy  is  apt  to  cause  undue 
irritability  and  disorderly  action  of  the  muscles  of  the  glottis,  so  as  to 
interrupt  their  usual  rhythm.  Cohen  ^  says  that  the  explanation  of  these 
phenomena  resides  in  the  fact  that  the  laryngeal  muscles  have  lost  their 
habit  of  contracting  harmoniously  with  the  needs  of  respiration,  the  patients 
being  somewhat  in  the  condition  of  those  with  paralysis  of  the  vocal  cords. 
Some  cases  can  breathe  comfortably  without  the  tube  except  during  sleep, 
and  in  explanation  of  these  Mr.  Thomas  Smith  suggests  that  the  influ- 
ence of  the  will  may  be  necessary  to  regulate  and  secure  due  action  of. 
these  muscles,  the  perfection  of  whose  movements  has  been  impaired,  and 
that  on  this  account  inspiration  through  the  larynx  during  sleep  is  im- 
possible. 

In  other  cases  mental  agitation  plays  an  important  part  in  preventing 
the  removal  of  the  tube ;  for  a  child  who  can  breathe  comfortably  through 
the  larynx  when  the  tube  is  plugged,  or  when  it  has  been  removed  and  the 
tracheal  wound  has  been  closed  with  the  nipple-shaped  plug  (Fig.  13),  wul 
on  the  removal  of  either  of  these  exhibit  great  mental  agitation  and  develop 


'  Med.-Chir.  Trans    vol.  xlviii.  p.  227. 


2  Loc.  cit,  p.  53. 


TRACHEOTOMY.  565 

such  alarming  symptoms  of  dyspnoea  that  the  reintroduction  of  the  tube 
becomes  necessary.  Indeed,  it  is  remarkable  to  observe  how  even  a  very 
young  child  will  depend  upon  the  presence  of  the  tube  for  breathing,  and 
how  he  will  resist  its  removal,  and  often  will  get  into  such  a  rage  if  it  is 
removed  that  the  rhythmical  respiratory  actions  are  so  much  embarrassed 
that  it  becomes  necessary  to  replace  it.  Cases  have  been  recorded  where 
children  would  breathe  comfortably  only,  even  after  the  wound  had  healed, 
by  having  the  tracheotomy-tube  tied  around  the  neck.  Stevenson '  makes 
the  observation  that  fright  at  the  removal  of  the  tube  in  children  produces 
a  nervous  excitable  condition,  the  irregular  inspiration  and  sobbing  seeming 
to  induce  spasm  of  the  glottis. 

If  there  is  no  mechanical  difficulty  present  to  prevent  the  permanent 
removal  of  the  tube,  it  will  be  found  that  by  gaining  the  confidence  of  the 
child,  and  by  patience  and  perseverance  in  withdrawing  the  tube  at  inter- 
vals of  gradually  increasing  length,  its  removal  can  in  most  cases  be  finally 
accomplished. 

Post-tracheotomic  Vegetations. — In  addition  to  the  vegetations  or 
granulations  which  occur  in  the  region  of  the  trachea  about  the  wound 
before  the  tube  has  been  finally  removed,  there  have  been  described  under 
the  above  title  growths  which  occur  in  rare  cases  in  the  trachea  after  the 
wound  has  cicatrized.  These  growths  are  more  apt  to  occur  in  male  chil- 
dren, and  appear  from  fifteen  days  to  a  month  after  the  wound  has  healed. 

The  symptoms  of  this  affection  are  embarrassed  respiration  with  pro- 
gressive dyspnoea.  The  first  case  of  this  nature  was  reported  by  Gigon,^ 
and  since  that  time  some  fourteen  cases  have  been  collected  by  Ross.* 
Recently  Dr.  Denger^  reported  a  case  which  died  two  weeks  after  the 
wound  had  healed,  in  which  an  autopsy  revealed  a  tumor  of  granulation- 
tissue  in  the  trachea  at  the  seat  of  the  tracheotomy-wound. 

The  treatment  of  these  growths  consists  in  opening  the  trachea,  removing 
them  with  scissors  or  a  knife,  and  cauterizing  their  bases  and  introducing 
a  tracheotomy-tube.  If  they  show  no  tendency  to  recur  after  a  short  time, 
the  tube  may  be  withdrawn  and  the  wound  allowed  to  heal. 

TRACHEOTOMY  WITHOUT  TUBES. 

A  number  of  surgeons,  recognizing  the  amount  of  attention  which 
patients  require  while  wearing  tracheotomy-tubes,  and  possibly  overesti- 
mating the  dangers  in  their  use,  and  the  difficulty  which  sometimes  is  expe- 
rienced in  finally  removing  them,  have  recommended  and  practised  the 
operation  of  tracheotomy  without  the  use  of  a  tube.  Dr.  Martin'  has  re- 
ported several  successful  cases  of  tracheotomy  in  which  he  dispensed  with 


'  Guy's  Hospital  Reports,  1875. 

'  Mackenzie,  Diseases  of  the  Throat  and  Nose,  vol.  i.  p.  526. 

•"  Edinburgh  Med.  Jour.,  1883,  p.  789. 

*  New  York  Medical  Record,  1882,  p.  583. 

*  Trans.  Amer.  Med.  Association,  vol.  xxix.  p.  219. 
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the  use  of  a  tracheotomy-tube,  the  edges  of  the  tracheal  wound  being 
stitched  to  the  skin.  Other  surgeons  have  removed  small  portions  of  the 
trachea  on  each  side  of  the  incision  when  no  tube  was  used. 

The  number  of  cases  in  which  the  use  of  the  tracheotomy-tube  has 
been  entirely  dispensed  with  has  been  so  small  that  we  cannot  as  yet 
fairly  judge  of  the  value  of  the  procedure;  and,  moreover,  there  is  very 
little  danger  in  the  use  of  the  tracheotomy-tubes  which  are  now  generally 
employed,  if  the  precaution  be  taken  to  see  that  they  fit  the  trachea  well, 
The  objection  that  more  care  is  required  in  the  after-treatment  of  the  case 
while  wearing  a  tube  is  not  a  valid  one,  as  it  seems  to  me  that  an  equal 
amount  of  attention  would  be  necessary  after  the  operation,  whether  a 
tracheotomy-tube  were  used  or  dispensed  with.  I  therefore  am  decidedly 
of  the  opinion  that  the  use  of  a  well-fitting  tube  is  a  most  important  factor 
in  the  successful  issue  of  a  case  of  tracheotomy,  and  as  such  would  most 
strongly  recommend  its  employment. 

THERMO-CAUTERY   IN   TRACHEOTOMY. 

The  dread  of  hemorrhage  has  led  certain  sui'geons  to  substitute  the 
thermo-cautery  for  the  knife  in  the  operation  of  tracheotomy.  In  1870 
Amussat*  first  employed  galvano-cautery  in  tracheotomy,  and  this  method 
has  also  been  employed  by  Verneuil,^  Krishaber,'  and  others. 

RAPID  TRACHEOTOMY. 

Some  operators,  on  the  other  hand,  have  so  slight  a  dread  of  hemorrhage 
in  the  operation  that  they  I'ecommend  a  rapid  tracheotomy  by  a  single  cut. 
De  Saint^Germain^  claims  to  have  performed  a  number  of  such  tracheoto- 
mies without  a  single  grave  accident  due  to  the  operation. 

Mr.  Durham*  has  recommended  a  rapid  tracheotomy  which  he  performs 
in  the  following  manner.  The  surgeon  stands  upon  the  right  side  of  the 
patient,  and  places  his  forefinger  on  the  left  side  of  the  trachea  and  his 
thumb  on  the  other,  so  as  to  include  between  them  the  spot  at  which  the 
trachea  is  to  be  opened  :  firm  pressui-e  is  made,  and  the  trachea  can  be  felt 
between  the  thumb  and  finger ;  the  safety  of  the  great  vessels  is  insured,  as 
they  are  outside  of  the  line  of  incision.  By  a  succession  of  careful  in- 
cisions the  operator  cuts  down  on  the  trachea,  and  when  it  is  exposed  he 
may  open  it  directly,  or  fix  it  with  a  tenaculum  before  opening  it.  Mr. 
Durham  claims  to  have  operated  upon  a  number  of  cases  by  this  method, 
without  any  untoward  results. 

None  of  the  above  methods  of  performing  tracheotomy  have  been  very 
generally  employed,  and  I  fail  to  see  their  superiority  over  the  slower  and 

'  Bull,  de  Therapeutique,  1872,  p.  472. 
=  Bull,  de  I'Acad.  Med.,  1872,  p.  299. 
'  Mem.  de  la  Societe  de  Chirurgie,  1874. 
•  Cohen,  loc.  cit.,  p.  715. 
'  Practitioner,  1869,  p.  227. 
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safer  method  of  dissecting  carefully  down  to  the  trachea.  I  therefore  do 
not  think  they  will  supersede  the  latter  operation,  which  has  the  advantage 
of  enabling  the  operator  to  recognize  and  avoid  structures  the  wounding 
of  which  would  be  dangerous. 

CONDITION   OP    PATIENTS    APTER   EECOVERY   PROM    TRACHEOTOMY 
POR   DIPHTHERITIC   LARYNGITIS. 

The  condition  of  patients  after  recovery  from  tracheotomy  for  diph- 
theritic or  membranous  laryngitis  is  a  matter  of  some  interest.  As  far 
as  my  personal  observation  goes,  the  voice  seems  to  be  unimpaired,  and 
these  patients  do  not  seem  to  be  more  liable  to  laryngeal  affections  than 
those  in  whom  recovery  has  followed  without  operative  interference.  The 
rare  occurrence  of  post-tracheotomic  vegetations  has  been  previously  men- 
tioned. Drs.  Lovett  and  Munro  {he.  cit.)  have  made  some  very  valuable 
observations  upon  this  subject.  They  report  that  in  fifty-six  cases  where 
tracheotomy  had  been  performed  more  than  a  year  previously,  which  they 
investigated  with  reference  to  the  effect  of  the  operation  upon  the  voice  and 
general  health  of  the  patients,  fifty-three  were  in  good  health,  and  none  of 
them  had  had  a  second  attack  sufficient  to  call  for  surgical  aid.  The  voice 
was  clear  in  all  but  four  cases,  six  patients  were  liable  to  sore  throat,  and 
three  were  not  in  good  health, — one  having  phthisis,  but  without  any 
laryngeal  symptoms,  one  a  hoarse  and  croupy  voice,  and  the  third  being  a 
delicate  boy  who  was  constantly  ill. 

TRACHEOTOMY   FOR   POREIGN   BODIES    IN    THE    TRACHEA,   LARYNX, 

OR  BRONCHUS. 

Foreign  bodies  may  gain  access  to  the  air-passages  either  by  the  mouth 
or  by  perforation  of  the  wall  of  the  air-tube :  the  former  class  is  by  far  the 
more  numerous,  and  generally  consists  of  substances  which  being  held  in  the 
mouth  are  suddenly  drawn  into  the  air-passages  by  an  inspiratory  effort. 
The  natural  tendency  which  exists  in  children  to  place  all  conveniently- 
sized  articles  which  come  into  their  possession  into  their  mouths  causes  the 
variety  of  bodies  which  find  their  way  into  the  air-passages  of  this  class  of 
patients  to  be  very  great.  An  examination  of  the  works  of  Gross  ^  or 
Poulet  ^  will  give  some  idea  of  the  great  variety  of  these  objects ;  probably 
the  most  common  of  the  offending  bodies  met  with  are  pins,  needles,  beads, 
peas,  buttons,  beans,  pebbles,  and  grains  of  Indian  corn.  The  latter  object, 
according  to  Weist,'  is  the  most  common  foreign  body  met  with  in  American 
cases. 

When  a  body  gains  access  to  the  air-passages,  its  presence  gives  rise  to 
persistent  cough  and  violent  expiratory  efforts,  which  if  the  body  be  of 
suitable  shape  may  cause  it  to  be  expelled.     In  other  cases  the  body  may 

'  Gross,  Poreign  Bodies  in  the  Air-Passages,  1854. 

'  Poulet,  Poreign  Bodies,  p.  22. 

'  Trans.  Amer.  Medical  Association,  vol.  i.,  188.3. 
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become  impacted  in  the  larynx,  and,  if  its  size  be  sufficient  to  cut  off  the 
air-supply,  death  from  sutibcatiou  will  usually  take  place  before  surgical  aid 
can  be  procured.  If,  on  the  other  hand,  the  body  is  small,  it  may  pass 
through  the  larynx  and  enter  the  trachea  or  one  of  the  primary  bronchial 
tubes  and  become  impacted  or  remain  movable.  The  tendency  of  the  foreign 
body  to  pass  into  the  right  bronchus  rather  than  into  the  left  is  probably 
due  to  the  fact  that  the  septum  at  the  bifurcation  of  the  trachea  is  somewhat 
to  the  left  of  the  median  line,  rendering  the  right  bronchus  larger  than  its 
fellow.  If  it  is  movable,  it  will  change  its  position  with  the  movements  of 
the  current  of  air  in  respiration,  and  it  generally  causes  the  greatest  diffi- 
culty in  expiration ;  whereas  if  it  be  impacted  or  fixed,  the  difficulty  will 
be  most  marked  in  inspiration. 

Prognosis  in  Cases  of  Foreign  Bodies  in  the  Air-Passages. — The 
prognosis  of  cases  in  which  foreign  bodies  are  present  in  the  air-passages  is 
always  grave,  for,  aside  from  the  dyspnoea  and  inflammatory  accidents  con- 
sequent upon  their  presence,  the  bodies  may  change  their  position  and  cause 
death  from  sudden  occlusion  of  the  air-current ;  but  this  accident,  according 
to  Cohen,'  is  not  so  frequent  as  might  be  supposed,  if  the  bodies  have  occu- 
pied the  air-passages  for  some  time. 

Weist,^  in  an  analysis  of  one  thousand  cases  of  foreign  bodies  in  the  air- 
passages,  gives  76.92  per  cent,  of  recoveries  in  those  not  operated  upon,  and 
72.48  per  cent,  of  recoveries  in  cases  subjected  to  tracheotomy.  It  would 
thus  seem  that  the  proportion  of  recoveries  was  larger  in  those  not  operated 
upon,  or  in  which  spontaneous  expulsion  took  place;  but,  as  justly  remarked 
by  Cohen  in  commenting  upon  these  figures,  it  is  to  be  presumed  that  the 
severest  or  most  urgent  cases  have  been  treated  by  tracheotomy  and  the 
milder  ones  have  been  treated  expectantly,  and  that  the  recoveries  ^youid 
have  been  more  numerous  if  there  had  been  a  greater  proj)ortiou  of  opera- 
tions. 

On  the  other  hand,  the  results  in  Mr.  Durham's  ^  collection  of  cases 
were  much  more  favorable  when  tracheotomy  was  performed  than  ^vhen  the 
cases  were  treated  expectantly.  In  his  collection  of  636  cases  of  foreign 
bodies  in  the  air-jiassages,  in  .3.38  cases  in  which  tracheotomy  or  other  oper- 
ative procedure  was  adopted  the  mortality  was  23.08  per  cent.,  while  in 
298  cases  treated  expectantly  the  mortality  was  40.94  per  cent. 

Ashhurst  *  states  that,  if  the  cases  treated  by  expectancy  in  both  Weist  s 
and  Durham's  collection  be  combined,  we  find  a  total  of  897  cases  treated 
without  operation,  with  261  deaths,  or  a  mortality  of  29.09  per  cent.,  nearly 
6  per  cent,  more  than  when  operative  measures  were  adopted. 

Holmes*  gives  the  result  of  212  cases  of  tracheotomy  for  foreign  bodies 

'  International  Encyelopfedia  of  Surgery,  vol.  v.  p.  672. 

'  Trans.  Amer.  Surgic.il  Association,  1882. 

'  Holmes,  System  of  Surgery,  vol.  i.  p.  76.5. 

*  Ashhurst,  Principles  and  Practice  of  Surgery,  p.  368. 

»  Loc.  cit.,  p.  770. 
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in  the  air-passages,  which  are  as  follows  :  157  recoveries,  or  74.6  per  cent., 
aud  55  deaths,  or  25.4  per  cent. 

Treatment  in  Cases  of  Foreign  Bodies  in  the  Air-Passages. — In 
view  of  the  dangers  consequent  upon  the  presence  of  a  foreign  body  in 
the  air-passages,  at  the  present  time  the  weight  of  surgical  opinion  is  de- 
cidedly in  favor  of  an  attempt  to  remove  it  through  an  incision  into  the 
trachea,  if  it  has  passed  below  the  vocal  cords  and  cannot  be  removed  by 
means  of  laryngeal  forceps  introduced  through  the  mouth.  When  the 
foreign  body  is  lodged  in  the  larynx,  its  location  by  laryngoscopic  examina- 
tion and  its  removal  by  laryngeal  forceps  in  skilful  hands  is  a  safe  and 
efficient  procedure ;  but  it  will  be  found  that  most  patients,  and  especially 
children,  require  a  certain  amount  of  training  before  the  ordinary  laryngo- 
scopic manipulations  can  be  satisfactorily  accomplished. 

The  treatment  of  foreign  bodies  in  the  air-passages  by  the  administra- 
tion of  emetics,  while  not  entirely  free  from  danger,  has  proved  of  little 
service  in  their  removal.  Durham  mentions  fifty-three  cases  in  which  this 
method  was  employed,  in  forty-six  of  which  it  proved  useless.  Inversion 
of  the  body  is  now  generally  regarded  as  an  unsafe  method  of  treatment, 
fi"om  the  risk  of  the  foreign  body  becoming  impacted  in  the  chink  of  the 
glottis,  unless  there  has  been  previously  made  an  opening  into  the  trachea, 
or  unless  the  surgeon  is  prepared  to  perform  an  immediate  tracheotomy  if 
dangerous  symptoms  arise. 

The  presence  of  a  foreign  body  in  the  air-passages,  in  addition  to  ex- 
citing a  pereistent  cough,  is  soon  followed  by  symptoms  of  dyspnoea  more 
or  less  marked  according  to  the  size  and  situation  of  the  body.  If  the 
symptoms  become  urgent,  the  patient  is  best  relieved  by  tracheotomy,  and 
the  choice  of  operation  rests  between  the  high  and  the  low  operation. 

In  view  of  the  rapidity  and  safety  M'ith  which  the  high  operation  can 
be  performed,  it  is  decidedly  to  be  preferred  if  the  foreign  body  is  in  the 
trachea  or  the  larynx,  as  in  the  latter  case  the  larynx  can  be  more  con- 
veniently explored  from  the  wound  of  the  high  oj^eration  than  from  that 
of  the  low  one.  On  the  other  hand,  if  there  is  reason  to  believe  that  the 
body  is  impacted  in  one  of  the  primary  bronchial  tubes,  the  low  operation 
should  be  selected,  as  it  gives  the  operator  a  better  opportunity  of  reaching 
and  removing  the  offending  substance. 

If  the  dyspnoea  be  urgent,  from  the  presence  of  a  foreign  body  in  the 
air-passages,  the  same  objection  exists  to  the  administration  of  an  ansesthetic 
as  in  cases  of  croup :  if  employed  at  all,  its  use  should  be  confined  to  cases 
in  which  the  dyspnoea  is  not  marked. 

The  steps  of  the  operation  for  the  removal  of  a  foreign  body  from  the 
air-passages  by  tracheotomy  are  similar  to  those  when  it  is  undertaken  for 
the  relief  of  obstructive  dyspnoea  due  to  croup.  Tlie  operation  may  have 
to  be  more  rapidly  performed,  by  reason  of  the  urgency  of  the  symptoms 
presented,  or  the  symptoms  may  become  more  urgent  during  the  operation, 
or  the  respiration  may  cease  from  the  foreign  body  changing  its  position. 
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The  greatest  care  should  be  taken  to  avoid  wounding  any  considerable 
vessels,  the  bleeding  from  which  would  delay  the  operation,  and,  if  there  is 
time,  the  trachea  should  be  well  exposed  before  it  is  opened.  The  trachea 
being  exposed,  it  should  be  fixed  for  a  moment  with  a  tenaculum  and  an 
incision,  strictly  in  the  median  line,  should  then  be  made  into  it  from  below 
upward,  dividing  three  or  four  rings  of  the  trachea.  The  tracheal  wound 
should  be  longer  than  that  which  is  made  to  introduce  the  tube  in  cases  of 
croup,  so  as  to  facilitate  the  expulsion  or  removal  of  the  foreign  body.  As 
soon  as  the  trachea  has  been  incised  for  a  sufficient  distance,  a  dilator  should 
be  introduced,  and  the  edges  of  the  tracheal  wound  should  then  be  held 
apart,  and,  if  the  foreign  body  be  movable  and  of  a  size  to  jjass  through 
the  wound,  it  is  usually  expelled  with  the  first  forcible  expiration.  If  on 
the  other  hand,  the  body  is  fixed  or  impacted  in  the  larynx,  the  trachea,  or 
a  bronchus,  its  position  can  usually  be  located  by  introducing  a  flexible 
probe  or  catheter  through  the  wound  and  exploring  the  canal,  and  when  it 
is  found  it  can  generally  be  removed  by  the  use  of  tracheal  forceps. 

The  foreign  body  having  been  expelled  through  the  tracheal  wound  or 
removed  by  forceps,  and  all  bleeding  having  been  controlled,  the  question 
arises  whether  it  is  advisable  to  attempt  to  close  the  wound  in  the  neck,— 
a  question  which  the  surgeon  has  to  decide  in  each  individual  case.  If 
the  foreign  body  has  been  in  the  trachea  for  only  a  short  time  and  has 
been  removed  without  difficulty,  the  introduction  of  a  tracheotomy-tube 
is  unnecessary,  and  the  surgeon  may  close  the  wound  by  the  introduction 
of  deep  sutures,  or  by  two  sets  of  sutures, — one  deep  and  the  other  super- 
ficial,— and  attempt  to  get  union  in  the  line  of  the  wound.  It  is  not 
often  that  this  can  be  obtained ;  so  that  some  operators  satisfy  themselves 
with  introducing  a  few  sutures  at  each  extremity  of  the  wound  and  leave 
the  central  portion  open,  and  others  introduce  no  sutures,  leaving  the 
wound  open  to  heal  by  granulation.  Immediate  suture  has  recently  been 
advocated  by  Sir  W.  MacCormac  and  Mr.  Morris  in  wounds  of  the  trachea; 
and  this  procedure  might  with  advantage  be  employed  in  these  cases.  The 
wound  should  be  covered  with  a  few  layers  of  gauze  kept  moist  with  soda 
solution  or  weak  carbolized  solution,  as  long  as  air  continues  to  pass  through 
the  tracheotomy-wound. 

If  the  body  has  been  in  the  air-passages  for  some  time  and  has  set  up 
inflammation  of  the  mucous  membrane  of  the  larynx  or  trachea,  it  is  not 
well  to  attempt  to  close  the  wound  ;  in  such  a  case  it  is  better  to  introduce  a 
tracheotomy-tube  and  allow  it  to  remain  for  a  few  days,  until  the  inflamma- 
tion has  subsided.  The  patient  should  be  placed  in  a  room  with  a  tempera- 
ture of  about  70°  F.,  and  care  should  be  talcen  to  keep  the  tube  clear  of 
discharge,  which  is  often  profuse  if  there  has  been  much  tracheal  inflam- 
mation :  the  use  of  the  steam  spray  of  soda  solution  by  inhalation  wul 
be  found  most  efficient  for  this  purpose.  If  the  case  does  well  and  dis- 
charge from  the  tracheal  wound  diminishes,  after  a  few  days  the  tube  can 
be  removed,  and  the  wound  may  then  be  allowed  to  heal  by  granulation. 
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The  importance  of  introducing  a  tracheotomy-tube  in  cases  where  the 
foreign  body  has  set  up  much  tracheal  irritation  was  well  shown  in  a  case 
of  tracheotomy  in  which  I  assisted  Prof.  Ashhurst  recently.  The  patient 
was  a  child  under  two  years  of  age,  who  three  days  before  his  admis- 
sion to  the  hospital  had  got  a  portion  of  a  grain  of  Indian  corn  into  his 
trachea,  which  was  followed  by  dyspnoea,  which  steadily  increased  and  was 
most  urgent  when  he  was  operated  upon.  In  this  ease,  when  the  trachea 
was  opened  a  portion  of  a  grain  of  corn  was  removed  from  the  trachea 
near  the  wound ;  but  there  was  so  much  inflammatory  softening  of  the 
trachea  and  swelling  of  the  mucous  membrane  that  in  inspiration  the  lower 
portion  of  the  tracheal  wound  was  drawn  downward  and  the  trachea  was 
flattened,  so  that  little  air  could  enter,  and  it  was  only  M^hen  the  wound  was 
kept  patulous  by  a  retractor  that  the  child  could  breathe.  As  soon  as  a 
tracheotomy-tube  was  introduced  the  breathing  was  satisfactorily  carried 
on.    The  child  ultimately  recovered. 

If  upon  exploring  the  wound  it  is  found  that  the  body  cannot  be 
located  or  removed,  the  wound  should  be  kept  open  for  some  time  with 
retractors  or  by  a  tracheotomy-tube,  and  it  should  be  explored  at  intervals 
to  ascertain  if  the  foreign  body  can  be  located.  A  case  presenting  such 
conditions  should  be  carefully  watched,  so  that  the  tracheotomy-tube  might 
be  removed  and  the  wound  dilated  if  the  body  became  loose  and,  failing 
to  pass  through  it,  became  impacted  in  it  or  became  fixed  against  its  lower 
extremity. 

The  amount  of  relief  which  is  given  to  the  dyspnoea  by  opening  the 
trachea,  even  in  cases  in  which  the  body  is  impacted  below  the  seat  of  the 
tracheal  wound  and  cannot  be  removed,  is  remarkable,  and  shows  that  in 
such  cases  there  is  often  a  reflex  laryngeal  spasm.  A  few  years  ago  I  had 
under  my  care  a  child  who  presented  urgent  symptoms  of  dyspnoea  which 
had  come  on  after  getting  a  steel  pin  in  her  air-passages  on  the  previous 
day.  Tracheotomy  relieved  her  symptoms,  although  the  pin  could  not  be 
found  at  the  time  of  operation ;  it  was  afterwards  located  in  the  left  bron- 
chus, and  was  finally  expelled  several  months  afterwards,  the  child  com- 
pletely recovering. 

Occasionally  a  sharp-pointed  body,  as  a  pin  or  a  needle,  may  become 
impacted  in  the  trachea  or  larynx,  and  its  point,  gradually  working  its  way 
through  the  walls  of  these  organs,  may  be  felt  under  the  tissues  which  cover 
them.  These  cases,  if  the  body  cannot  be  removed  by  the  use  of  the  laryn- 
goscope and  forceps,  are  best  treated  by  cutting  down  upon  the  body  from 
without,  and,  enlarging  the  wound  in  the  trachea  or  larynx,  withdrawing  it. 
At  the  Children's  Hospital,  such  a  case  came  under  my  care,  in  which  a 
little  girl  had  got  a  pin  into  her  larynx,  and  when  she  presented  herself  at 
the  hospital  I  could  feel  its  point  projecting  through  the  thyroid  cartilage 
under  the  tissues  of  the  neck.  I  carefully  cut  down  upon  the  point  of  the 
pin  and  seized  it  with  a  pair  of  forceps,  introduced  a  tenotomy-knife  along 
it  to  enlarge  the  wound  in  the  cartilage  so  that  its  head  could  pass,  and 
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withdrew  it  without  difficulty.      The  patient  recovered  without  any  un- 
toward symptoms.* 

The  following  case,  which  very  recently  came  under  my  notice  at  tiie 
Children's  Hospital,  presents  two  conditions  of  interest,  due  to  the  presence 
of  a  foreign  body  in  the  trachea,  which,  in  my  experience,  are  veiy  unusual 

Annie  E.,  aged  four  years,  was  admitted  to  the  Children's  Hospital  with  marked  dvsn- 
ncea,  which  was  said  to  be  due  to  the  presence  of  a  pin  in  her  air-passages,  which  had  been 
introduced  some  ten  days  previously.  Prof.  Ashhurst,  under  whose  care  the  case  was 
opened  the  trachea  below  the  isthmus  of  the  thyroid  gland,  and  as  soon  as  the  trachea  was 
opened  there  occurred  from  it  the  most  profuse  hemorrhage,  and  with  the  blood  there  were 
expelled  masses  and  shreds  of  fibrous  material.  The  patient  was  in  such  a  condition  from 
the  loss  of  blood  that,  as  soon  as  the  hemorrhage  had  ceased,  it  was  deemed  advisable  to 
introduce  a  tracheotomy-tube,  and,  as  she  was  breathine;  well,  to  posU 
pone  the  attempt  to  remove  the  foreign  body  until  she  had  reacted. 
Seven  hours  after  the  tracheotomy  had  been  performed,  she  had 
another  profuse  hemorrhage,  and  in  the  absence  of  Prof  Ashhurst 
I  was  asked  to  see  her.  I  found  her  breathing  much  obstructed,  very 
little  air  passing  through  the  tube.  I  removed  the  tracheotomy-tube, 
and  with  forceps  extracted  a  large  fibrinous  east  (Fig.  14)  from  the 
trachea  below  the  wound,  after  which  her  color  impi-oved  and  she 
breathed  well  through  the  wound.  Upon  carefully  exploring  the 
wound,  I  discovered  the  point  of  the  pin  lying  close  to  the  posterior 
wall  of  the  trachea,  and  seized  it  with  forceps  and  removed  it.  It 
proved  to  be  a  brass  shawl-pin  with  a  large  head,  more  than  two 
inches  in  length  (Fig.  15).     From  its  position  I  think  the  head  was 

Fig.  15. 


Fibrinous  cast  re- 
moved from  trachea. 


Brass  shawl-pin  (actual  size). 


impacted  in  the  right  bronchus.     The  patient  made  a  good  recovery,  and  was  discharged 
from  the  hospital  two  weeks  after  her  admission,  with  the  wound  healed. 

The  unusual  conditions  in  this  case  were  the  profuse  hemorrhage  from 
the  trachea,  and  the  presence  of  large  quantities  of  fibrous  material  closely 
resembling  the  membrane  seeu  in  cases  of  diphtheria.  The  source  of  the 
hemorrhage  is  in  my  mind  a  matter  of  uncertainty,  but  it  may  have  arisen 
from  the  separation  of  the  false  membrane  from  the  congested  and  inflamed 
mucous  membrane  of  the  trachea.  The  false  membrane  it.self  probably  arose 
from  the  irritation  set  up  by  the  presence  of  the  foreign  body  in  the  trachea; 
but,  in  a  number  of  cases  in  which  the  foreign  body  had  remained  in  the  tra- 
chea for  some  time,  I  have  never  seen  a  similar  condition  obtain,  although  the 
tracheal  mucous  membrane  was  much  thickened  by  inflammatory  swelling. 

TEACHEOTOMY  FOE  PAPILLAEY   OE  CTSTIC   GEOWTHS  OF  THE 
LAEYNX  OE  TEACHEA. 
Papillary  or  cystic  growths  of  the  trachea  or  larynx  may  occur  during 
infancy  or  childhood,  and  may  cause  such  urgent  dyspnoea  that  tracheotomy 


'  Medical  News,  November  17,  1883,  p.  541. 
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may  have  to  be  performed  to  prevent  death  by  suffocation,  or  it  may  be 
employed  as  a  preliminary  step  in  the  treatment  by  intra-Iaryngeal  methods 
or  by  thyrotomy.  In  children,  according  to  Mackenzie,^  the  presence  of 
these  growths  in  the  larynx  is  always  attended  with  great  danger  to  life,  on 
account  of  the  small  size  of  the  larynx  :  the  tendency  to  spasm,  catarrhal 
laryngitis,  or  laryngismus  is  very  marked  in  this  class  of  patients.  When 
the  growths  cannot  be  removed  by  intra-laryngeal  treatment  and  the  dysp- 
noea is  marked,  no  time  should  be  lost  in  performing  tracheotomy.  The 
steps  of  the  operation  are  those  which  have  been  detailed  before,  and  need 
not  be  here  repeated.  A  tracheotomy-tube  should  be  introduced,  and,  after  it 
has  been  worn  a  few  weeks,  attempts  should  be  made  to  remove  the  growth 
by  forceps  introduced  into  the  larynx  through  the  mouth,  or  in  some  cases 
it  can  be  operated  upon  from  the  tracheal  wound.  Occasionally  a  thy- 
rotomy is  required  before  the  growth  can  be  successfully  removed,  in  which 
event  the  preliminary  tracheotomy  is  of  decided  advantage. 

After  the  growths  have  been  removed,  and  if  there  is  no  tendency  to 
their  recurrence,  the  tracheotomy-tube  should  be  dispensed  with  as  soon  as 
possible.  The  tracheal  wound  may  be  allowed  to  heal,  or  the  child  may 
wear  a  shield  with  a  nipple  to  keep  the  wound  from  healing  for  a  time,  so 
as  to  allow  of  the  introduction  of  the  tube  if  necessary. 

If  stenosis  of  the  larynx  or  trachea  from  cicatricial  contraction  occurs 
after  the  removal  of  the  growths,  the  use  of  a  bougie  or  the  introduction  of 
an  intubation-tube  at  intervals  may  be  followed  by  good  results. 

TRACHEOTOMY   FOR  FRACTURES  OR  LACERATIONS  OF  THE  LARYNX 

OR   TRACHEA. 

Fractures,  lacerations,  or  contusions  of  the  larynx  and  trachea  are  occa- 
sionally met  with  as  the  results  of  blows  or  falls  upon  the  neck,  and  these 
injuries  may  be  followed  quickly  by  a  dangerous  form  of  dyspnoea  from 
mechanical  obstruction  due  to  displacement  of  the  fragments,  the  escape  of 
blood  into  the  air-passages,  emphysema,  and  later  from  inflammatory  swell- 
ing of  the  parts.  Fractures  of  the  larynx  or  trachea  are  not  common  in 
childhood.  In  Dr.  Hunt's^  collection  of  twenty-seven  cases  of  this  injury, 
only  five  occurred  in  children.  Mr.  Holmes^  has  recorded  sixty-nine  cases 
of  fracture  of  the  cartilages  of  the  larynx  and  trachea,  which  gave  fifty- 
three  deaths  and  sixteen  recoveries.  Dr.  Fussell*  has  reported  a  fatal  case 
of  fracture  of  the  larynx  and  trachea  in  a  boy,  which  was  received  while 
playing  base-ball,  the  ball  striking  him  upon  the  anterior  surface  of  the 
neck. 

If  dyspncea  is  observed,  or  if  there  is  free  bleeding,  as  evidenced  by  the 
expectoration,  after  such  an  injury,  tracheotomy  should  be  immediately 

'  Loc.  cit.,  p.  314. 

'  Gross,  System  of  Surgery,  vol.  ii.  p.  317. 

•  Holmes,  System  of  Surgery,  vol.  i.  p.  749. 

*  Medical  News,  March  17,  1888. 
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performed,  and  a  tracheotomy-tube  should  be  introduced  and  worn  until 
repair  has  taken  place  in  the  injured  parts.  If  there  is  much  emphysema 
a  tube  longer  than  the  ordinary  one  may  be  required.  If  there  is  free 
bleeding  from  the  raucous  membrane  of  the  larynx,  the  trachea  aud  laryux 
above  the  wound  may  be  plugged  with  bichloride  or  iodoform  gauze  from 
the  tracheotomy-wound  :  this  will  generally  thoroughly  control  the  hemor- 
rhage, and  will  also  keep  the  fragments  in  position.  The  mortality  in  this 
class  of  injuries  is  great,  but  it  is  decidedly  less  in  cases  in  which  tracheotomy 
has  been  performed. 

TKACHEOTOMY  FOR  BURNS  OR  SCALDS  OF  THE  LARYNX  OR  TEA- 
CHEA,  OR  FOR  IN.JURIES  TO  THE  LARYNX  BY  THE  INTRODUCTION 
OF  ACIDS  OR  OTHER  CORROSIVE  SUBSTANCES,  OR  IRRITATING 
GASES. 

In  children  who  have  inhaled  steam  or  hot  air  from  a  flame,  a  danger- 
ous form  of  dyspncea  is  rapidly  developed,  which  is  largely  due  to  an  acute 
cedema  of  the  mucous  membrane  of  the  glottis,  the  larynx  or  trachea  be- 
coming secondarily  involved.  In  such  cases  scarification  of  the  parts  may 
give  relief;  but,  if  it  is  not  possible  to  do  this,  or  if  having  done  it  the 
dyspncea  persists,  tracheotomy  should  be  promptly  performed,  and  is  the 
only  means  of  saving  or  at  least  of  prolonging  life.  Of  fifty-one  cases  of 
tracheotomy  reported  by  Durham '  for  this  cause,  thirty-five  ended  in  death. 
The  same  indications  exist  for  the  operation  to  relieve  the  dyspnoea  due  to 
the  introduction  of  irritating  gases  or  acids  or  other  corrosive  substances  into 
the  larynx  or  trachea. 

TRACHEOTOMY  FOR  GLOSSITIS  OR  MACROGLOSSIA,  POST-PHAKTN- 
GEAL  ABSCESS,  OR  TUMORS  PRESSING  UPON  THE  TRACHEA  OR 
LARYNX,  CAUSING   DYSPNCEA. 

Tracheotomy  may  be  required  in  cases  of  glossitis  or  macroglossia,  from 
the  mechanical  obstruction  presented  to  the  entrance  of  air  into  the  larynx 
causing  dyspnoea,  or  as  a  preliminary  step  in  the  operative  treatment  of 
these  affections. 

The  operation  may  also  be  required  for  the  same  reasons  in  cases  of 
post-pharyngeal  abscess  or  tumors  growing  from  the  base  of  the  skull  or 
the  anterior  surface  of  the  cervical  vertebrse,  projecting  into  the  pharynx 
or  oesophagus,  and  causing  partial  occlusion  of,  or  pressure  upon,  either  the 
larynx  or  the  trachea,  or  from  tumors  having  their  origin  in  the  neck  and 
diminishing  the  calibre  of  either  of  these  organs.  In  the  latter  class  of 
cases  the  trachea  may  be  much  displaced,  thus  rendering  the  operation  more 
difficult ;  and  the  surgeon  should  proceed  with  great  caution,  as  the  ana- 
tomical relations  of  the  parts  are  often  much  disturbed. 

'  Holmes's  System  of  Surgery,  vol.  i.  p.  754. 
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LARYI^GOTOMY. 

In  the  operation  of  laryugotomy  the  opening  into  the  windpipe  is  made 
through  the  crico-thyroid  membrane.  It  is  a  simple  operation  and  one 
which  is  practically  free  from  risk,  and  therefore  can  be  performed  much 
more  rapidly  and  safely  in  an  urgent  case  than  tracheotomy.  Although, 
from  the  ease  of  its  performance,  laryngotomy  has  had  many  advocates,  yet 
it  labors  under  some  disadvantages  as  compared  with  tracheotomy,  which 
have  been  pointed  out  by  Mr.  Mai-sh,' — namely,  that  the  crico-thyroid  space 
does  not  admit  a  sufficiently  large  tube,  that  the  insertion  of  a  tracheotomy- 
tube  through  the  crico-thyroid  membrane  interferes  with  the  integrity  of 
the  larynx  and  consequently  the  vocal  appai'atus  may  be  damaged,  and  that 
serious  inflammation  or  necrosis  of  the  cartilages  may  result  from  the  long 
retention  of  a  tube  in  the  crico-thyroid  space.  The  first  of  these  objections 
— that  a  sufficiently  large  tube  cannot  be  introduced — is  hardly  to  be  ac- 
cepted when  we  take  into  consideration  the  fact,  which  Mr.  Holmes  has 
pointed  out,  that  the  lumen  of  the  cricoid  cartilage  is  much  greater  than 
that  of  the  glottis. 

Laryngotomy  is  not  applicable  in  young  children,  on  account  of  the 
limited  size  of  the  crico-thyroid  space  in  this  class  of  patients.  In  cases  of 
foreign  body  lodged  in  the  larynx,  it  may  be  found  a  satisfactory  operation ; 
but  in  cases  of  dij^htheritic  croup  or  foreign  body  in  the  trachea  or  bronchus, 
in  spite  of  the  ease  of  its  performance,  I  do  not  think  it  is  as  good  an  oper- 
ation as  tracheotomy. 

In  the  operation  of  laryngotomy  the  same  objection  exists  to  the  use 
of  an  anaesthetic  as  in  that  of  tracheotomy,  and  therefore  it  had  better  be 
dispensed  with.  The  patient  being  placed  in  the  recumbent  position,  with 
the  shoulders  slightly  elevated  and  the  head  thrown  back  to  make  the 
neck  as  prominent  as  possible,  the  surgeon  feels  for  the  prominence  of 
the  thyroid  cartilage,  and,  steadying  the  larynx  between  the  finger  and 
thumb  of  the  left  hand,  he  makes  au  incision  in  the  median  line  over 
the  centre  of  the  thyroid  cartilage  and  extending  downward  for  an  inch 
or  au  inch  and  a  half.  The  skin  and  superficial  fascia  being  divided,  the 
fascia  between  the  sterno-hyoid  muscles  and  the  areolar  tissue  is  exposed 
and  divided,  and  the  crico-thyroid  membrane  is  exposed.  The  knife  is  then 
passed  transversely  through  the  membrane  into  the  larynx,  care  being  taken 
that  both  the  membrane  and  the  mucous  membrane  which  covers  its  inner 
surface  are  divided  at  the  same  time,  for  Holmes  refers  to  a  case  in  which 
the  tube  was  pushed  down  between  this  structure  and  the  mucous  mem- 
brane, the  latter  not  having  been  perforated  by  the  knife.  As  soon  as  the 
knife  enters  the  cavity  of  the  larynx,  mucus  and  blood  will  be  forcibly 
expelled.  The  wound  should  now  be  sufficiently  enlarged  and  a  trache- 
otomy-tube should  be  introduced  and  held  in  jjlace  by  tapes  secured  around 


'  St.  Bartholomew's  Hospital  Eeports,  vol.  iii.  p.  338. 
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the  neck.  The  tube  used  in  cases  of  laryngotomy  differs  from  the  ordinary 
tracheal  cauula  in  that  it  is  slightly  flattened.  The  only  troublesome  bleed- 
ing which  is  likely  to  occur  is  from  the  crico-thyroid  arteries  or  veins  • 
if  these  cannot  be  avoided  and  are  divided  in  the  operation,  they  should 
be  ligatured  or  temporarily  secured  by  haemostatic  forceps,  and,  if  the  case 
is  not  extremely  m-gent,  all  bleeding  should  be  arrested  before  the  crico- 
thyroid membrane  is  incised. 

The  after-treatment  of  cases  of  laryngotomy  is  similar  to  that  employed 
in  cases  of  tracheotomy :  the  same  care  is  required  in  the  attention  to  the 
tube  and  in  the  general  management  of  the  patient. 


LARTNG  0-TR  ACHEOTOMT. 

The  operation  of  laryngo-tracheotomy  consists  in  dividing  one  or  two 
of  the  upper  rings  of  the  trachea,  the  crico-tracheal  membrane,  the  cricoid 
cartilage,  and  the  crico-thyroid  membrane.  This  operation  may  be  em- 
ployed in  cases  in  which,  from  the  age  of  the  patient,  the  crico-thyroid 
space  is  too  small  to  admit  of  a  sufficient  opening,  or  in  those  in  which, 
for  any  reason,  the  surgeon  does  not  deem  it  advisable  to  attempt  to  open 
the  trachea  lower  down.  The  incision  in  the  skin  and  superficial  fascia  of 
the  neck  is  necessarily  carried  a  little  farther  downward  than  in  laryn- 
gotomy, and  in  dividing  the  trachea  and  cricoid  cartilage  the  incision  should 
be  from  below  upward,  to  avoid  wounding  the  isthmus  of  the  thyroid 
gland,  which  may  in  some  cases  have  to  be  displaced  downward  before  the 
upper  rings  of  the  trachea  are  exposed.  This  operation  is  more  often  per- 
formed in  the  high  operation  of  tracheotomy  than  is  generally  supposed,  and 
it  is  open  to  the  same  objections  which  apply  to  laryngotomy.  Holmes' 
mentions  necrosis  of  the  cartilages  as  liable  to  occur  after  this  operation, 
and  speaks  of  two  fatal  cases  of  this  nature  which  have  come  under  his 
obsei'vation. 

1  Loc.  cit.,  p.  773. 


ATELECTASIS  PULMONDM. 

By   FRANCIS  MINOT,  M.D. 


Synonymes. — CollajDse  of  the  luug;  Foetal  condition  of  the  hing; 
Apneumatosis. 

Definition. — Atelectasis  (imperfect  dilatation)  of  the  pulmonaiy  air- 
vesicles  is  a  condition  in  which  the  alveoli  are  emj^ty  and  collajjsed,  their 
walls  being  in  contact.  It  may  be  due  to  causes  acting  shortly  before  birth, 
or  it  may  be  acquired  at  any  time  afterwards,  even  in  a  portion  of  the  lung 
which  was  previously  expanded.'  In  cases  in  which  no  respiratory  act  has 
taken  place,  the  whole  of  both  lungs  of  course  presents  this  condition.  In 
the  acquired  form  the  extent  of  collapsed  lung  varies  from  a  small  area  to 
one  or  more  lobes. 

History. — The  more  or  less  complete  collapsed  condition  of  the  lungs 
sometimes  found  in  new-born  infants,  which  was  formerly  considered  to  be 
the  result  of  pneumonia,  was  first  shown  by  E.  Jorg,  in  1832,  to  be  only  a 
persistence  of  the  normal  fcetal  condition,  to  wliich  he  applied  the  term 
atelectasis.  Acquired  atelectasis,  that  occurring  after  birth,  was,  however, 
still  attributed  to  the  effect  of  chronic  pneumonia.  In  1835  Eufz  drew 
attention  to  an  alteration  of  the  pulmonary  tissue  (carnification)  which  he 
aifirmed  to  be  distinct  from  hepatization ;  but,  as  Willshire  has  pointed  out,^ 
the  condition  which  we  now  call  atelectasis  was  accurately  described  by 
Alderson  in  1830,  as  found  in  the  lungs  in  fatal  cases  of  whooping-cough. 
Dr.  Alderson^  contrasted  the  appearances  with  those  of  hepatization ;  the 
individual  lobules  were  more  dense,  of  a  dull  red  color,  devoid  of  air,  and 
sank  in  water,  the  tissue  being  dense  and  contracted,  as  if  the  air  had  been 
expelled  and  the  sides  of  the  air-cells  agglutinated  together.  Moreover, 
there  was  no  evidence  of  pleuritic  inflammation.  In  1844  Legendre  and 
Bailly  demonstrated  that  the  atelectatic  portions  of  the  lung  could  be  re- 

'  Acquired  atelectasis  is  by  no  means  confined  to  the  period  of  childhood.  It  occurs  in 
adults  as  a  complication  of  typhoid  fever  and  other  debilitating  diseases. 

'  Hughes  Willshire,  Historic  Data  on  Infantile  Pneumonia,  in  the  Brit,  and  For. 
Med.-Chir.  Review,  Oct.  1853,  p.  518. 

'James  Alderson,  On  the  Pathology  of  Hooping-Cough,  in  Med.-Chir.  Trans.,  vol. 
xvi.  p.  78. 

Vol.  II.— 87  577 


578  ATELECTASIS   PULMONUM. 

stored  to  the  normal  condition  by  insufflation,  thus  establishino-  the  differ- 
ence between  atelectasis  and  the  hepatization  of  pneumonia. 

Etiology. — When  from  any  cause  the  function  of  respiration  fails  to 
be  established  after  birth,  the  lungs  remain  in  a  more  or  less  complete 
fcetal  condition ;  in  other  words,  a  state  of  pulmonary  atelectasis  exists 
which  may  be  the  result  of  various  causes,  some  of  which  are  iutrinsic  or 
pertaining  to  the  child,  while  others  are  extrinsic  and  act  upon  it  from 
without.  Among  the  former  are  an  imperfect  foetal  development,  as  in 
premature  delivery,  or  inherent  feebleness  due  to  ill  health  of  tiie  mother 
or  to  disease  inherited  from  her ;  from  either  of  these  causes  the  muscular 
power  of  the  child  is  not  equal  to  the  effort  of  fully  expanding  the  chest. 
There  may  also  be  imperfect  development  of  the  nervous  respiratory  centres 
of  the  foetus,  which  do  not  then  respond  to  the  lack  of  oxygen  resulting 
from  the  detachment  of  the  placenta.  In  the  latter  case  no  effort  at  in- 
spiration is  made,  and  the  child  is  still-born.  The  extrinsic  causes  include 
all  those  conditions  which  interfere  with  the  supply  of  the  maternal  blood 
to  the  child,  such  as  more  or  less  complete  detachment  of  the  placenta, 
either  before  or  during  labor,  as  in  placenta  prsevia,  or  frequent  and  violent 
uterine  contractions  in  prolonged  labor  which  arrest  the  circulation  of  the 
blood  in  the  placenta.  Breech-presentation  often  causes  dangerous  and 
fatal  asphyxia  to  the  child  by  compression  of  the  umbilical  cord  or  of  the 
placenta  between  the  foetal  head  and  the  cervix  uteri  or  the  pelvic  wall. 
Moreover,  under  these  circumstances  the  sudden  interruption  to  the  supply 
of  oxygen  from  the  maternal  blood  excites  violent  inspiratory  efforts  on  the 
part  of  the  child,  but  in  the  absence  of  air  he  inhales  whatever  is  presented 
to  his  mouth  and  nostrils,  and  hence  liquor  amnii,  meconium,  blood,  mucus, 
or  other  foreign  matters  are  liable  to  be  drawn  into  the  larynx,  and  may 
penetrate  to  the  bronchia,  or  even  to  the  air-cells.' 

Acquired  pulmonary  atelectasis  is  most  often  observed  in  delicate  or 
constitutionally  feeble  children,  especially  those  who  are  rachitic,  or  whose 
vital  condition  has  been  lowered  by  insufficient  or  unsuitable  nourishment, 
or  by  unhealthy  sanitary  surroundings,  or  who  have  been  prostrated  by 
exhausting  disease,  and  are  thus  unable  to  resist  the  exciting  cause  of  the 
affection,  which  in  the  majority  of  cases  is  catarrhal  inflammation  of  the 
bronchial  mucous  membrane,  especially  capillary  bronchitis,  whooping- 
cough,  diarrhoea,  etc.  The  thick  mucus  accumulates  in  the  smaller  air- 
tubes,  from  which  the  enfeebled  child  is  unable  to  expel  it  effectually  by 
coughing.  Access  of  the  air  to  a  larger  or  smaller  number  of  lobules  is 
thus  prevented  during  inspiration,  while  any  residuum  of  air  remaining  in 
the  vesicles  can  still  be  driven  out  by  expiration,  or  disappears  by  absorp- 
tion, and  the  walls  of  the  vesicles  collapse.  Grairdner,  of  Glasgow,  first 
pointed  out  that  the  bronchial  tube  might  be  obstructed  by  a  firm  plug  of 
mucus,  which,  acting  like  a  ball  valve,  would  allow  the  air  to  escape  from 

>  Max  Bunge,  Die  Krankheiten  der  ersten  Lebenstage,  Stuttgart,  1885,  p.  8. 
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the  vesicle  in  expiration,  but  prevent  its  entrance  during  inspiration.  But 
there  are  cases  in  which  collapse  of  the  lung  occurs  independent!}^  of  any 
affection  of  the  air-passages.  West  ^  mentions  one  of  this  kind  in  which 
the  patient,  a  little  girl  five  months  old,  died  greatly  exhausted  from  diar- 
rhcea.  There  was  extensive  atelectasis  of  the  right  lung,  but  the  bronchia 
were  pale  and  contained  no  secretions. 

Next  to  bronchitis,  whooping-cough  is  perhaps  the  most  efficient  cause 
of  pulmonary  atelectasis  in  children,  after  which  come  measles,  typhoid 
fever,  and  severe  diarrhoea.  A  less  frequent  though  not  very  rare  cause  of 
atelectasis  in  children  is  external  compression  of  the  lung  from  large  pleu- 
ritic effusion,  and  sometimes  from  pericardial  effusion.  It  may  also  arise 
from  extreme  curvature  of  the  spinal  column  with  diminution  of  the  size  of 
the  thoracic  cavity.  The  dorsal  position  of  the  patient  not  only  favors  the 
process  of  atelectasis,  but  is  sometimes  the  actual  cause  of  it  in  long-con- 
tinued and  prostrating  diseases,  such  as  typhoid  fever,  marasmus,  etc. ;  and 
knowledge  of  this  fact  may  be  utilized  in  their  treatment. 

Pathology  and  Pathological  Anatomy. — Literally  speaking,  pulmo- 
nary atelectasis  is  not  a  morbid  condition  :  it  is  the  normal  state  of  the  lung 
so  long  as  the  oxygenation  of  the  blood  is  being  carried  on  by  means  of  the 
placenta.  Hence  no  mention  is  made  of  it  by  some  of  the  most  eminent 
pathologists.^  But  in  the  process  of  evolution  what  was  once  normal  may 
become  afterwards  pathological,  and  atelectasis  after  birth  is  as  truly  path- 
ological as  is  patency  of  the  foramen  ovale.  Without  any  inflammatory 
process,  but  simply  through  mechanical  causes,  the  evolution  of  the  lung  is 
arrested,  and  it  remains  solid ;  or,  when  acquired  after  birth,  it  reverts  to 
that  condition  after  having  previously  become  expanded. 

The  regions  of  the  lung  involved  in  atelectasis  vary  according  to  cir- 
cumstances, but  the  morbid  condition  is  usually  found  in  the  dependent 
and  posterior  portions,  either  as  a  single  circumscribed  area  or  involving  a 
much  greater  extent  of  the  organ,  sometimes  the  whole  of  one  lobe.  Of 
course  if  the  child  have  never  breathed,  both  lungs  are  completely  atelectatic. 
In  slight  cases  only  the  edges  of  the  lobes  are  collapsed.  In  atelectasis 
from  bronchitis  we  often  find  the  collapsed  portions  scattered  over  various 
parts  of  the  lung  in  small  areas,  corresponding  to  one  or  more  lobules 
which  are  implicated  (the  so-called  lobular  pneumonia).  Under  the  same 
condition,  as  well  as  in  cases  due  to  extreme  prostration,  to  marasmus,  etc, 
the  collapsed  portion  often  occupies  the  postero-inferior  margin  of  both 
lungs  in  the  form  of  a  broad  streak  parallel  with  the  vertebral  column, 
diminishing  in  bi-eadth  from  below  upward.  In  atelectasis  from  com- 
pression by  pleuritic  effusion  the  collapse  involves  the  lower  lobes  of  the 
lung  in  moderate  cases ;  but  in  long-standing,  abundant  exudations  the 
entire  organ  is  usually  implicated.     As  already  stated,  the  situation  of 

'Charles  West,  Lectures  on  the  Diseases  of  Infancy  and  Childhood,  1874,  p.  301. 
'  For  example,  Wagner,  Handbuch  der  allgemeinen  Pathologic,  1876. 
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atelectasis  in  typhoid  fever  and  other  asthenic  diseases  is  apt  to  be  influ. 
enced  by  the  position  of  the  patient,  corresponding  to  the  side  upon  wliich 
he  lies.  The  collapsed  portions  are  chiefly  confined  to  the  surface  of  the 
lung,  being  seldom  found  in  the  interior  except  in  cases  of  extensive  inva- 
sion. The  small  areas  of  atelectasis  resulting  from  local  bronchial  obstruo- 
tion  are  wedge-shaped,  the  base  corresponding  to  the  surface  of  the  lung. 

Owing  to  their  collapsed  condition,  the  affected  portions  occupy  less 
space  than  the  normal  lung-tissue :  hence  they  are  depressed  below  the 
level  of  the  surface  of  the  organ,  and,  when  large  areas  of  both  luncrs  are 
involved,  a  greater  extent  of  the  heart's  surface  is  thus  exposed  than  nor- 
mal. The  collapsed  areas,  being  composed  of  several  lobules,  are  irregular 
in  their  outline.  Their  color  is  violet,  reddish  blue,  or  steel-blue,  externally. 
On  section  the  cut  surface  is  dark  red,  and  smooth,  and  a  clear  or  sanguino- 
lent  fluid  exudes  from  it,  and  from  its  resemblance  to  flesh  it  is  said  to 
be  in  a  condition  of  carnification.  It  is  firm  to  the  touch,  devoid  of 
crepitation,  dense,  and  not  easily  torn.  It  contains  no  air,  and  sinks  in 
water.  On  inflation  thi'ough  the  bronchus  leading  to  the  collapsed  portion, 
the  latter  is  at  once  restored  to  its  normal  appearance,  unless  the  atelectatic 
condition  has  existed  a  long  time,  and  chiefly  in  cases  due  to  effiisions  of 
serum  or  pus  in  the  pleura.  When  atelectasis  occurs  in  connection  with 
bronchitis,  the  mucous  membrane  of  the  air-tubes  is  softened,  and  red  or 
pink  in  color,  and  the  tube  contains  a  thick  muco-purulent  mucus,  which 
in  the  branches  leading  to  the  collapsed  air-cells  is  sometimes  inspissated, 
forming  a  complete  plug. 

The  eff'ect  of  extensive  atelectasis  on  the  organs  of  circulation  sometimes 
shows  itself  in  retarding  or  preventing  the  closure  of  the  foetal  passages,— 
the  foramen  ovale,  the  ductus  arteriosus,  and  the  ductus  venosus, — which 
in  the  normal  condition  is  brought  about  by  the  establishment  of  the  func- 
tion of  respiration.  Incomplete  expansion  of  the  lungs  has  been  considered 
a  more  or  less  important  cause  of  delay  in  the  obliteration  of  those  pas- 
sages, particularly  of  the  foramen  ovale  and  the  ductus  arteriosus,  with  the 
result  of  causing  dilatation  of  the  left  auricle  and  thrombosis  of  the  right 
ventricle,  pulmonary  artery,  and  cerebral  sinuses." 

In  proportion  to  the  extent  of  the  collapse  of  the  pulmonary  vesicles  in 
acquired  atelectasis  we  commonly  find  a  compensatory  dilatation  of  those 
which  are  still  permeated  by  air,  provided  the  child  have  sufficient  strength 
in  the  inspiratory  muscles.  In  feeble  children  emphysema  rarely  accom- 
panies atelectasis. 

In  congenital  atelectasis,  especially  after  severe  labors,  and  particularly 
after  breech  presentations,  the  right  ventricle  of  the  heart  aud  the  large 
vessels  are  distended  with  fluid  blood.  The  sinuses  of  the  dura  mater  and 
the  vessels  of  the  pia  and  those  of  the  liver  are  also  congested.  Ecchy- 
moses  are  observed  on  the  serous  membranes,  and  on  the  surfaces  and  even 

1  Gerhardt,  Handbuoh  der  Kinderkrankheiten,  3er  Band,  2te  Halfte,  p.  601. 
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in  the  substance  of  the  kidneys  and  other  organs.  Bloody  serum  is  found 
in  the  pleural,  pericardial,  and  peritoneal  cavities.  The  larynx,  trachea, 
and  large  bronchia  may  contain  liquor  amnii,  meconium,  or  other  foreign 
substances,  when  violent  efforts  at  respiration  have  been  made  before  birth. 
Some  portions  of  the  lung  may  occasionally  be  found  distended  by  air 
which  has  penetrated  into  the  uterus  in  consequence  of  the  introduction  of 
instruments  or  of  the  hand  of  the  operator  and  has  been  inhaled  by  the  child 
before  delivery.  Of  course,  if  any  respiratory  efforts  have  been  made  after 
birth,  the  extent  of  dilated  lung-vesicles  would  be  correspondingly  greater. 

Symptoms. — "When  from  any  of  the  before-mentioned  causes  the  new- 
born child  makes  no  efforts,  or  only  feeble  ones,  at  respiration,  the  limbs 
hang  motionless,  the  eyes  are  closed,  the  skin  is  white,  and  the  only  sign  of 
life  is  a  feeble  pulsation  of  the  heart,  perceptible  to  the  finger.  If  a  faint 
gasp  be  noticed  at  intervals,  it  is  accompanied  by  a  moist  rattling  sound. 
In  favorable  cases  the  effect  of  contact  with  the  external  air,  together  with 
the  lack  of  oxygen  due  to  the  separation  of  the  placenta  from  the  uterine 
wall,  aided  perhaps  by  stimulating  applications  to  the  skin,  excites  a  power- 
ful inspiratory  act,  which  is  followed  by  a  loud  cry,  and  in  a  few  minutes 
the  function  of  respiration  is  established.  The  child  opens  its  eyes  and 
moves  its  limbs,  and  the  integument  assumes  a  bright  rose-color. 

In  cases  of  more  profound  asphyxia  the  child  is  pale,  the  lips  only 
having  a  bluish  tint ;  the  neck,  the  limbs,  and  the  jaw  are  limp ;  the 
impulse  of  the  heart  is  barely  perceptible,  and  the  respiratory  efforts  are 
slight  or  altogether  absent.  There  is  no  reflex  irritability,  and  the  bodily 
temperature  sinks.  Unless  restored  by  prompt  and  judicious  treatment,  the 
majority  of  children  born  in  this  condition  quickly  die,  but  in  some  cases 
life  is  prolonged  for  houi-s  and  even  days. 

Acquired  atelectasis  in  children  occurs  most  commonly  in  the  early 
period  of  life,  when  diarrhoea,  whooping-cough,  bronchitis,  etc.,  make  their 
appearance.  The  symptoms  relate  chiefly  to  the  respiration,  and  vary  with 
the  extent  of  lung-tissue  involved.  The  rate  of  the  respiration  is  increased, 
but  the  respiratory  movements  are  shallow,  the  inspiration  being  slower 
and  more  difficult  than  the  expiration.  Should  the  area  of  pulmonary  col- 
lapse be  large,  the  remaining  portion  of  lung  is  not  capable  of  expanding  to 
the  extent  of  filling  the  vacant  space  created  by  the  action  of  the  inspira- 
tory muscles,  and  the  elastic  chest-walls  yield  to  the  atmospheric  pressure. 
This  is  shown  by  the  sinking  in  of  the  intercostal  spaces  and  supra-clavicu- 
lar regions,  and  also  by  the  retraction  of  the  lower  part  of  the  sternum  and 
lower  ribs,  giving  rise  to  a  deep  furrow  over  the  xiphoid  cartilage  and  the 
sixth  and  seventh  costal  cartilages.  The  pulse  is  accelerated  and  its  volume 
diminished  in  proportion  to  the  amount  of  the  consolidation.  Cough  is 
not  caused  by  atelectasis,  but  the  latter  is  very  frequently  the  result  of 
bronchial  catarrh,  which  is  accompanied  by  a  persistent,  moderate  cough. 
The  integument  has  a  dusky  hue,  gradually  deepening,  in  unfavorable 
cases,  to  lividity. 
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In  well-marked  cases  the  physical  sigus  give  evidence  of  more  or  less 
extensive  solidification  of  the  lungs,  with  catarrhal  inflammation  of  tlie 
bronchial  mucous  membrane :  hence  the  disease  was  for  a  long  time  con- 
founded with  pneumonia.  Except,  however,  when  a  large  portion  of  the 
lung-tissue  is  deprived  of  air,  such  as  follows  abundant  pleuritic  effusion 
or  pneumothorax,  the  dulness  on  percussion  is  often  slight,  and  when  the 
areas  of  solidification  are  limited  in  extent,  and  scattered,  it  may  be  absent. 
The  dulness  is  often  noticed  in  the  lower  and  posterior  i-egions  of  the  chest 
occupying  a  narrow  margin  near  to  and  parallel  with  the  spine,  and  extend- 
ing upward.  In  the  early  stage  of  the  aifectiou,  especially  when  com- 
plicating typhoid  fever  and  other  prostrating  diseases,  the  situation  and  the 
intensity  of  the  dulness  may  change  according  as  the  patient  has  varied  his 
position,  always  seeking  the  lowest  level. 

On  auscultation  of  atelectatic  regions  of  limited  extent,  we  notice  only 
some  diminution  of  the  pulmonary  vesicular  murmur,  with  here  and  there 
a  little  moist  crepitation.  Where  a  larger  area  is  involved,  especially  one 
surrounding  a  bronchial  tube,  bronchial  respiration  is  heard,  and  some- 
times a  fine  crepitant  rale  may  announce  an  extension  of  the  affection  to 
neighboring  air-vesicles.  Under  the  same  conditions  bronchophony,  vary- 
ing in  loudness  according  to  the  extent  of  lung-consolidatiou,  is  also 
manifest. 

Atelectasis,  not  being  an  inflammatory  condition,  gives  rise  to  no  in- 
crease of  bodily  temperature,  although  it  often  complicates  diseases  which 
are  accompanied  with  fever,  such  as  broncho-pneumonia. 

The  general  condition  is  that  of  prostration.  In  severe  cases  there  are 
restlessness  and  sleeplessness.  The  child  takes  but  little  notice  of  anything, 
and  makes  but  little  complaint.  There  is  no  desire  for  food.  The  bowels 
are  not  especially  disturbed,  unless  there  be  some  intestinal  disease.  The 
duration  of  life  under  these  circumstances  is  sometimes  surprising;  the 
child  may  linger  for  weeks  and  even  months  before  it  dies  from  exhaus- 
tion. 

Diagnosis. — The  atelectasis  of  new-born  children  due  to  deficient  respi- 
ration may  be  recognized  by  the  facts  that  the  child  is  usually  undersized, 
makes  no  voluntary  movements  of  the  limbs,  and  shows  no  other  signs  of 
life  than  an  occasional  faint,  imperfect  effort  at  inspiration,  and  a  feeble  pul- 
sation of  the  heart.  The  labor  may  have  been  quite  normal,  if  the  symp- 
toms are  due  to  the  inherent  condition  of  the  infant.  Percussion  of  the 
chest  reveals  a  more  or  less  extensive  consolidation  of  the  hmg,  but  the 
breathing  is  too  feeble  to  afford  trustworthy  auscultatory  signs.  This  con- 
dition is  to  be  distinguished  from  asphyxise  due  to  cerebral  congestion  or 
hemorrhage,  or  to  imperfectly  oxygenated  blood,  which  are  apt  to  occur  in 
long  and  difficult  labors,  especially  those  involving  compression  of  the  um- 
bilical cord  or  premature  detachment  of  the  placenta,  or  which  are  caused 
by  the  inhalation  of  foreign  substances,  as  in  breech-presentatious,  and 
which  may  be  recognized  by  the  progressive  slowing  of  the  foetal  heart,  not 
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only  during  an  expulsive  pain,  when  it  is  a  normal  phenomenon,  but  in  the 
intervals  between  the  pains,  and  also  by  the  expulsion  of  meconium.' 

Acquired  atelectasis  is  likewise  most  common  in  feeble  and  poorly-nour- 
ished children,  and  is  directly  caused  by  any  disease  which  interferes  with 
the  respiration  or  which  favors  pulmonary  congestion.  Hence  it  is  liable 
to  accompany  capillary  bronchitis,  whooping-cough,  measles,  and  severe 
and  long-continued  fevers,  especially  typhoid,  which  favor  a  dorsal  decu- 
bitus. As  it  reveals  itself  by  no  striking  symptom,  it  may  be  overlooked 
unless  frequent  examinations  of  the  chest  are  made.  The  respirations  are 
increased  in  rate  and  diminished  in  force,  and  there  is  progressive  dyspnoea, 
with  failure  of  strength.  Pulmonary  consolidations,  if  of  any  considerable 
extent,  are  recognized  by  dulness  of  the  percussion-note,  and  frequently  by 
bronchial  respiration,  but  they  are  often  of  limited  area,  although  they  may 
be  scattered  over  a  large  part  of  the  lung,  in  which  case  the  physical  signs 
are  inappreciable,  as  is  usually  the  case  in  bronchial  catarrh  and  in  broncho- 
pneumonia. In  atelectasis  from  dorsal  decubitus  they  are  very  marked,  and 
by  an  inexperienced  observer  might  be  mistaken  for  those  of  croupous  pneu- 
monia, but  the  characteristic  temperature-curve  of  the  latter  disease  is  wanting. 

If  a  large  portion  of  the  base  of  one  lung  were  in  a  state  of  atelectasis, 
it  might  be  mistaken  for  a  pleuritic  effusion ;  but  in  the  latter  condition 
bronchial  respiration,  bronchophony,  and  vocal  fremitus  would  be  absent, 
and  the  situation  of  the  dulness  might  vary  with  the  position  of  the  patient. 
In  a  doubtful  case  puncture  would  settle  the  question. 

Treatment. — In  congenital  atelectasis  the  most  important  element  of 
the  treatment  consists  in  the  employment  of  means  calculated  to  arouse  the 
dormant  function  of  respiration,  but  in  all  cases  the  mouth  and  throat  of  the 
child  should  first  be  examined,  to  ascertain  whether  the  air-passages  be 
obstructed  by  foreign  matters,  which  if  found  must  be  removed  with  the 
finger  wrapped  in  a  soft  moist  rag.  In  most  cases  in  which  there  has  been 
no  especial  complication  or  delay  in  the  labor,  simply  blowing  in  the  child's 
face,  rubbing  its  chest  and  back  with  a  towel,  or  slapping  them  with  the 
corner  of  the  towel  wet  with  cold  water,  will  be  followed  by  a  gasp  and 
a  cry,  and  the  breathing  is  established.  If  these  means  fail,  the  Silvester 
method  of  resuscitation  in  drowning  cases  will  often  succeed.  The  child  is 
laid  upon  its  back,  and  both  arms  are  slowly  and  simultaneously  raised 
towards  and  alongside  the  head,  and  then  replaced  and  pressed  against  the 
sides  of  the  chest  to  expel  the  air  from  the  lungs.  This  manoeuvre  is  to  be 
repeated  gently  from  fifteen  to  twenty  times  a  minute.  It  has  been  claimed 
that  better  results  are  obtained  when  the  efforts  at  resuscitation  are  made 
in  a  cold  room,  and  even  when  the  child  is  laid  naked  on  the  cold  floor, 
and  Busey  succeeded  in  restoring  life  under  these  conditions  by  the  Sil- 
vester method  in  two  apparently  hopeless  cases.^ 

'  Runge,  loc.  cit.,  p.  7. 

'  A  System  of  Obstetrics  by  American  Authors,  1888,  vol.  i.  p.  619. 
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The  method  suggested  by  Schultze  has  in  the  experience  of  the  writer 
been  very  efficient.  The  child,  being  laid  on  its  back  with  its  head  towards 
the  operator,  is  grasped  by  the  hands  applied  to  its  chest  and  shoulders  in 
such  a  way  that  the  head  falls  backward,  the  face  towards  the  knees  of  the 
operator,  while  the  belly  and  legs  hang  down  in  front.  The  weight  of  the 
head  in  one  direction  and  of  the  rest  of  the  body  in  the  other  causes  an 
enlargement  of  the  chest  by  traction,  with  depression  of  the  diaphragm,  and 
promotes  inspiration.  The  operator  then  swings  the  child  quickly  upwai'd 
reversing  its  position,  so  that  the  head  is  flexed  upon  the  chest,  while  the 
trunk  and  legs  fall  downward  and  towards  the  face,  thus  compressing  the 
chest  and  expelling  the  air. 

Faradization  may  also  be  tried  with  caution.  A  large,  M'ell-moistened 
sponge  electrode  should  be  applied  to  the  nape  of  the  neck,  or  other  part 
of  the  child's  body,  the  other  pole  being  brought  in  contact  for  a  moment 
only  with  the  skin  behind  the  lower  part  of  the  sterno-cleido  muscle,  so  as 
to  stimulate  the  phrenic  nerve.  A  deep  inspiration  will  take  place,  and 
the  lungs  will  expand,  after  which  the  lower  part  of  the  chest  must  be  care- 
fully compressed  to  empty  the  lungs  again.'  As  in  all  other  methods,  the 
proceeding  must  be  repeated  from  twelve  to  twenty  times  a  minute,  until 
independent  respiration  is  established.  Care  should  be  taken  that  the 
current  be  only  strong  enough  to  cause  a  sufficient  inspiratory  effort.  In  all 
cases  the  infant  should  be  watched  for  some  time  afterwards,  since  there  is 
danger  of  relapse  in  feeble  children. 

The  treatment  of  acquired  atelectasis  is  closely  connected  with  that  of 
the  diseases  of  which  it  is  the  result,  especially  bronchitis,  whooping-cough, 
broncho-pneumonia,  and  typhoid  fever.  It  will  therefore  here  be  considered 
only  from  a  general  point  of  view,  the  reader  being  referred  to  the  articles 
on  those  subjects  for  more  precise  information.  The  underlying  cause  of 
atelectasis  is  debility,  and  the  indications  for  a  supporting  and  stimulating 
treatment  are  evident.  Pure  air  and  free  ventilation,  good  sanitary  sur- 
roundings, and  pro2:)er  nourishment  are  of  the  first  importance.  The  re- 
moval of  the  patient  from  the  city  to  the  country,  especially  to  an  elevated 
region,  or  to  the  sea-shore,  is  often  of  great  benefit.  A  prophylactic  treat- 
ment can  sometimes  be  instituted  with  advantage,  in  diseases  which  are  ac- 
companied by  much  prostration  and  in  which  the  patient  is  liable  to  remain 
for  a  long  time  on  his  back,  by  changing  the  child's  position  alternately 
from  one  side  to  the  other,  supporting  it  with  cushions  or  pillows.  The 
condition  of  the  lungs  should  be  ascertained  by  auscultation  and  percussion 
as  thoroughly  as  the  patient's  strength  will  permit,  at  least  daily,  in  order 
to  meet  the  earliest  indications.  The  diet  should  be  nutritious,  and  as 
acceptable  as  possible,  and  food  should  be  given  at  frequent  intervals,  care 
being  taken  not  to  overload  the  stomach.     Milk,  gruel  of  barley  and  other 

1  A.  Jacobi,  Therapeutics  of  Infancy  and  Childhood,  Archives  of  Pediatrics,  March, 
1888,  p.  133. 
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farinaceous  substances,  the  various  malted  foods,  chicken  and  veal  broths, 
plain  ice-cream,  cooked  fruit,  such  as  roasted  apples,  and  a  liberal  supply 
of  water,  with  occasional  stimulants,  especially  good  brandy,  are  the  chief 
articles  of  diet  needed.  The  external  application  of  cold  water  by  means 
of  sponging,  and  even  the  cold  bath,  judiciously  employed,  which  is  praised 
by  Gerhardt/  may  often  be  used  with  advantage.  If  the  breathing  becomes 
faint  from  exhaustion,  the  child  should  be  enjoined  from  time  to  time  to 
draw  a  full  bi-eath,  in  order  to  expand  the  lungs,  and,  if  he  fail  to  respond 
to  the  appeal,  an  external  stimulant,  such  as  cold  water  or  electricity,  may 
be  tried. 

The  internal  treatment  consists  mainly  of  stimulants,  of  which  brandy 
is  the  most  efficient.  It  is  surprising  how  much  of  it  may  be  given  not 
only  without  injury  but  with  positive  benefit,  under  these  circumstances,  even 
to  the  youngest  children.  Jacobi^  recommends  from  one  to  four  drachms 
of  brandy  daily,  with  camphor-water,  to  young  infants,  and  in  desperate 
cases  a  five-hundredth  of  a  grain  of  nitro-glycerin,  to  be  repeated,  if  neces- 
sary, after  fifteen  or  thirty  minutes.  The  doses  of  these  remedies  may  be 
increased  in  proportion  to  the  age  of  the  child.  Carbonate  of  ammonium, 
in  doses  of  from  three  to  six  grains,  in  sweetened  water,  every  four  hours, 
will  also  be  found  useful. 

The  general  treatment  of  the  patient  is  important.  He  should  be  dis- 
turbed as  little  as  possible  in  the  necessary  arrangements  for  his  care.  Even 
the  bath  should  be  employed  with  caution  if  it  be  followed  by  fatigue. 
The  room  should  be  kept  cool,  and  all  persons  should  be  excluded  from  it 
whose  presence  is  not  necessary.  A  good  nurse,  preferably  a  trained  one, 
would  of  course  add  much  to  his  comfort  as  well  as  to  his  chances  of 
recovery. 

'  Loo.  cit.,  p.  511. 
2  Loc.  cit.,  p.  135. 


CROUPOUS  PNEUMONIA. 

By  FEAJSrCIS  MINOT,  M.D. 


Deflnition. — A  specific,  infectious,  self-limited  disease,  giving  rise  to 
definite  temporary  pulmonary  lesions.  It  is  non-contagious,  and  its  dura- 
tion is  from  five  to  ten  days. 

Synonymes. — Pneumonia,  Pneumonitis,  Lung  fever.  Lobar  pneu- 
monia. 

History. — It  was  not  until  the  end  of  the  first  quarter  of  the  present 
century,  in  1823,  that  the  distinction  between  bronchitis  and  pneumonia  in 
children  was  first  pointed  out  by  Leger,  and  the  latter  disease  was  for  many 
years  afterwards  confounded  with  pulmonary  collapse,  a  condition  described 
by  Jorg  in  1832  and  1835  and  by  him  called  atelectasis.  About  the  same 
time  Rufz  affirmed  atelectasis  to  be  distinct  from  hepatization,  suggesting 
that  it  might  be  simply  the  result  of  compression  of  the  pulmonary  tissue; 
while  Eilliet  and  Barthez  in  1838  and  A.  Reese  in  1839  were  inclined  to 
consider  it  as  the  result  of  chronic  pneumonia.  But  the  interesting  dis- 
covery made  in  1844  by  Legeudre  and  Bailly,  that  the  collapsed  lung  could 
be  restored  to  the  normal  state  by  inflation,  proved  conclusively  that  atelec- 
tasis and  hepatization  were  quite  diiferent  pathological  conditions,  the  latter 
only  being  the  result  of  an  inflammatory  process,  and  called  pneumonia. 
The  distinction  between  lobar  and  lobular  pneumonia  (broncho-pneumonia) 
was  first  definitely  established  by  Rilliet  and  Barthez  in  1851.  The  gradual 
advance  of  medical  science,  and  especially  the  accumulation  of  accurate 
observations  on  the  course,  range  of  temperature,  etiology,  and  pathology 
of  pneumonia,  substantially  led  the  way  to  a  general  belief  that  the  disease 
was  not  of  an  inflammatory  but  of  an  infectious  character,  and  this  opinion, 
first  formulated  in  1872  by  Juergensen,  is  now  accepted  by  the  most  eminent 
clinical  observers.  Still  later,  certain  micro-organisms  capable  of  being  cul- 
tivated, and,  it  is  stated,  of  communicating  the  disease  to  animals  by  inocu- 
lation, were  discovered  by  Klebs,  Eberth,  Koch,  Friedliinder,  Friinivel,  and 
others  in  the  lungs  of  patients  who  had  died  of  pneumonia.  Whether  the 
power  of  conveying  the  disease  is  confined  to  a  single  specific  organism  or  is 
shared  by  more  than  one,  is  not  yet  determined. 

Etiology. — So  long  as  pneumonia  was  looked  upon  as  a  purely  inflam- 
matory disease  its  principal  cause  was  naturally  believed  to  be  exposure  to 
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cold,  and  this  belief  was  confirmed  by  the  fact  that  it  prevails  most  exten- 
sively during  the  winter  and  spring  months,  about  two-thirds  of  all  the 
cases  occurring  in  this  portion  of  the  year,  while  only  about  one-third  are 
observed  in  summer  and  autumn.  The  cough  which  accompanies  pneu- 
monia also  readily  suggests  exposure,  and  the  fact  that  the  patient  had 
"  caught  cold"  was  usually  considered  sufficient  to  account  for  his  sickness. 
The  disease,  however,  is  not  more  common  in  cold  climates  than  in  tem- 
perate regions,  and  it  not  unfrequently  occurs  without  any  exposure,  which 
shows  that  cold  must  be  considered  as  a  predisposing  or  exciting  rather 
than  an  essential  cause. 

It  was  formerly  believed  that  lobar  pneumonia  was  rarely  met  with 
among  young  children  ;  but  more  extended  observation  has  shown  that  it  is, 
on  the  contrary,  one  of  the  most  common  of  the  severe  diseases  of  child- 
hood. It  is  occasionally  met  with  in  infants  at  the  breast,  and  its  fre- 
quency increases  from  the  end  of  the  first  year,  the  maximum  occurring 
between  the  ages  of  four  and  seven.  So  far  as  statistics  show,  there  is  a 
slight  preponderance  in  the  number  of  male  children  who  are  attacked. 
Children  as  well  as  adults  are  somewhat  more  liable  to  a  recurrence  of  the 
disease  after  having  had  a  previous  attack.  Baginsky '  mentions  the  case 
of  a  child  six  months  old,  in  which  measles  followed  pneumonia  and  was 
succeeded  in  its  turn  by  a  second  and  fatal  attack  of  pneumonia.  In  cases 
reported  by  him,  recurrence  happened  after  eleven  days,  after  three  mouths, 
after  a  year,  and  after  three  years.  In  the  case  of  a  boy  five  years  old 
under  my  care,  the  disease  recurred  three  months  after  the  first  attack.  The 
house  in  which  he  was  living  was  not  in  good  sanitary  condition,  and  several 
other  children  of  the  same  family  had  pneumonia  at  various  times  for  two 
or  three  years,  until  the  drainage  was  repaired. 

Healthy  children  are  quite  as  liable  to  be  attacked  by  pneumonia  as 
those  who  are  delicate  or  cachectic,  if  not  even  more  so. 

The  infectious  nature  of  croupous  pneumonia,  now  so  generally  ad- 
mitted, throws  much  light  upon  the  etiology  of  the  disease,  and  explains 
its  not  unfrequent  occurrence  in  dwellings  whose  sanitary  condition  is  bad, 
especially  where  owing  to  defective  plumbing  there  is  a  direct  communica- 
tion with  a  common  sewer,  privy- vault,  or  cess-pool ;  also  in  filthy  and  ill- 
ventilated  tenement-bouses,  crowded  jails  and  workhouses,  etc.  The  follow- 
ing example  of  local  endemic  pneumonia,  which  came  under  my  observation, 
is  an  illustration  of  this.  A  healthy  male  child,  twenty-one  months  old, 
was  attacked  with  croupous  pneumonia,  January  5,  1885  (see  Chart  I.). 
The  house  in  which  he  was  living  was  a  new  one,  presumably  in  perfect 
sanitary  condition,  in  a  healthy  part  of  Boston.  In  a  closet  opening  into 
the  child's  nursery  was  a  "  set  basin,"  communicating  with  the  soil-pipe. 
The  case  was  a  mild  one,  and  the  boy  was  convalescent  in  five  days.  Mean- 
while his  nurse  was  suddenly  taken  with  the  same  disease,  and  died  in 

'  Dr.  Adolf  Baginsky,  Practische  Beitrage  zur  Kinderheilkunde,  1880,  Heft  i.  p.  8. 
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a  few  days.  As  she  was  too  ill  to  be  removed  from  the  house,  she  was 
taken  care  of  by  her  mother,  an  elderly  woman,  who  soon  showed  symptoms 
of  pneumonia,  returned  to  her  own  home,  and  also  died  shortly  afterwards. 
Lastly,  a  female  infant,  four  months  old,  sister  of  the  boy,  in  perfect  health 
and  nourished  at  her  mother's  breast,  sickened,  January  9,  with  pneumonia 
of  the  apex  of  the  left  lung,  and  died  on  the  16th.  (See  Chart  II,)  An 
examination  of  the  premises  showed  that  owing  to  a  defect  in  the  soil-pipe 
there  was  an  accumulation  of  filth  upon  the  cellar  floor,  and  also  a  free 
escape  of  sewer-gas  into  the  house.  In  a  prison  in  Amberg,  in  Bavaria,  an 
epidemic  of  pneumonia  occurred  in  1880  in  which  one  hundred  and  sixty- 
one  persons  were  attacked.  Pneumonic  cocci  were  found  in  the  stuffiuo-  of 
the  mattresses,  were  cultivated,  and  successfully  inoculated  into  animals.' 
Such  facts  show  that  the  germs  of  pneumonia  may  enter  our  dwellings,  and 
under  unfavorable  sanitary  conditions  may  multiply  there  and  communicate 
the  disease  to  the  occuj^ants.  In  what  way  the  micro-organisms  gain  access 
to  the  lungs  is  not  certainly  known,  but  probably  it  is  by  inhalation. 

When  several  cases  of  pneumonia  occur  in  the  same  house,  the  idea  of 
contagion  naturally  suggests  itself;  but  there  are  no  grounds  for  the  belief 
in  its  direct  transmission  from  one  individual  to  another,  and  most  if  not 
all  authorities  agree  that  it  is  not  contagious  in  the  ordinary  sense  of  the 
word. 

Pathology  and  Pathological  Anatomy. — Croupous  or  lobar  pneu- 
monia, which  was  for  a  long  time  looked  upon  as  a  purely  local  inflamma- 
tory affection  of  the  lungs,  is  now  generally  regarded  as  a  specific  infectious 
disease,  having  a  local  pulmonary  manifestation,  caused  by  the  invasion  of 
the  system  by  one  or  more  micro-organisms  of  different  forms,  to  say  the 
least,  which  multiply  after  the  manner  of  a  ferment.  In  other  words, 
pneumonia  is  a  zymotic  disease  in  the  sense  in  which  small-pox,  typhus  and 
typhoid  fevers,  cholera,  etc.,  are  zymotic.  Whether  the  germ  be  unique,  or 
whether  the  disease  can  be  excited  by  more  than  one  micro-organism,  or, 
lastly,  whether  certain  organisms  differing  in  appearance  but  all  effective 
may  not  be  identical,  though  in  different  stages  of  development,  is  not  de- 
termined ;  but  it  appears  to  be  certain  that  in  the  great  majority  of  cases  the 
lancet-shaped  encapsulated  coccus  of  Frankel  is  found  in  the  tissues  of  the 
pneumonic  lung  (in  seventy-eight  out  of  eighty-three  observations,  or  more 
than  ninety-three  per  cent.,  according  to  Weichselbaum),  and  when  inocu- 
lated into  rabbits  it  conveys  to  them  the  disease.  What  is  extraordinary  is 
that,  according  to  Frankel,  the  same  coccus  is  always  present  in  the  saliva 
of  healthy  human  individuals,  and  that  rabbits  inoculated  with  human 
saliva  die  in  the  course  of  one  to  two  days,  the  cocci  being  found  in  their 
blood.^  Another  remarkable  fact  is  that  the  same  micrococcus  which  is 
supposed  to  develop  pneumonia  may  also  be  associated  with  cerebro-spinal 

'  Ueber  die  Aetiologie  der  fibrinosen  Pneumonie,  von  Dr.  Wilhelm  "Wolf,  Wiener  Med. 
Presse,  December  25,  1887. 
'  Wolf,  loc.  cit. 
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meningitis.  The  two  diseases  ai'e,  in  fact,  sometimes  clinically  related,  one 
graduating  into  the  other.' 

The  pathological  anatomy  of  pneumonia  in  children  does  not  differ  from 
that  in  the  adult.  It  embraces  the  stages  of  hypersemia  or  congestion,  of 
solidification  or  hepatization,  and  of  softening  or  liquefaction.  To  these 
must  be  added  suppuration  and  gangrene,  which  are  rare  in  children,  only 
occurring  in  the  severest  and  usually  fatal  cases.  The  three  principal  stages 
are  often  found  existing  at  the  same  time  in  the  affected  organ,  shoM'ing  that 
the  disease  was  extending  at  the  time  of  death,  and  this  enables  us  to  trace 
the  different  phases  of  the  morbid  process.  The  situation  of  the  disease  in 
children  varies  in  the  following  order  of  frequency :  1st,  the  right  apex ; 
2d,  the  left  apex ;  3d,  the  left  base ;  4th,  the  right  base.  Sometimes,  of 
course,  more  than  one  region  is  occupied  by  the  disease  at  the  same  time. 
The  central  poiiion  of  a  lobe  only  may  be  involved,  especially  in  pneu- 
monia of  the  apex. 

In  the  first  stage,  that  of  engorgement,  the  affected  part  is  more  volumi- 
nous than  in  the  normal  state,  is  of  a  dark-red  color,  and  of  a  doughy  con- 
sistence. It  contains  a  diminished  amount  of  air,  sometimes  none  at  all, 
and  there  is  little  or  no  crepitation  on  handling.  A  turbid,  bloody  serum 
flows  from  the  cut  surface.  This  condition  approaches  gradually  the  stage 
of  hepatization,  the  alveoli  becoming  filled  with  an  exudation  containing  an 
abundance  of  cells  and  an  increasing  amount  of  coagulated  fibrin.  The 
hepatized  tissue  is  of  a  brick-red  color.  It  is  considerably  swollen,  and 
often  bears  the  impression  of  the  ribs  on  its  surface.  The  cut  or  torn  sur- 
face shows  multitudes  of  little  elevations  projecting  from  it,  consisting  of 
the  alveoli  distended  with  the  viscid  exudation,  and  from  this  appearance, 
resembling  that  of  a  section  of  liver,  its  name  is  derived.  The  transition 
into  the  third  stage  is  characterized  by  an  induration  marbled  wath  various 
tints  of  yellow  and  gray,  from  a  section  of  which  flows  a  reddish-gray  or 
milky  exudation,  due  to  a  diminution  of  the  capillary  hj'persemia  and  an 
increase  of  the  fibrin,  together  with  fibrinous  casts  of  the  alveoli.  The 
casts,  together  with  the  cells  contained  in  the  exudation  and  the  alveolar 
epithelium,  rapidly  undergo  a  fatty  degeneration,  which  during  life  favors 
their  removal  by  absorption  or  by  expectoration,  after  which  the  alveoli, 
becoming  again  permeable  to  the  air,  are  gradually  restored  to  their  normal 
condition.  Under  unfavorable  conditions  hepatization  may  undergo  a 
change  into  purulent  infiltration,  the  granulations  disappear  from  the  cut 
surface,  the  lung-tissue  becomes  baggy,  and  is  easily  torn.  Restoration, 
however,  is  possible  in  this  condition,  though  often  long  delayed.  Gan- 
grene is  a  still  rarer  termination  of  the  pneumonic  process,  resulting  chiefly 
from  thrombosis  of  the  nutrient  vessels.  When  limited  in  extent  it  may 
become  surrounded  by  a  wall  of  connective  tissue,  and  gradually  be  elimi- 

'  See  "  A  Case  illustrating  the  Eelationship  between  Cerebro-Spinal  Meningitis  and 
Pneumonia,"  by  Henry  Hun,  Albany  Med.  Annals,  Aug.  1888;  Townsend,  Endemic 
Cerebro-Spinal  Meningitis,  Bost.  Med.  and  Surg.  Journal,  July  19,  1888. 
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nated  by  abscess-formation.'  The  lining  membrane  of  the  bronchia  com- 
municating with  the  liepatized  region  is  softened  and  red,  and  the  air-tubes 
contain  more  or  less  of  the  inflammatory  exudation. 

The  pleura  corresponding  to  the  pulmonary  lesion  is  usually  more  or 
less  involved.  In  cases  of  only  moderate  severity  there  is  ecchyniosis  or 
injection  of  the  membrane ;  in  severe  ones,  exudation  of  plastic  lymph  or 
of  serum.  The  costal  and  pulmonary  surfaces  may  become  adherent  at  the 
spot.  Sometimes  the  situation  of  the  pleural  inflammation  does  not  corre- 
spond with  that  of  the  pneumonia. 

Symptomatology. — Croupous  pneumonia  in  children  is  an  acute  dis- 
ease of  brief  duration,  seldom  lasting  longer  than  ten  days,  and  often  com- 
pleted in  five  or  six.  In  many  cases  it  is  a  primary  affection,  occurring 
suddenly  while  the  patient  is  in  good  health.  Its  course  consists  of  three 
periods,  like  that  of  most  zymotic  diseases, — the  effervescence,  occupying  one 
or  two  days ;  the  fastigium,  embracing  rarely  more  than  three  days ;  and 
the  defervescence  or  crisis,  often  accomplished  in  one  day,  sometimes  in  two, 
but  occasionally  taking  a  more  deliberate  descent,  or  lysis,  as  in  the  case  of 
Arthur  D.  (Chart  IV.)  There  are  premonitory  symptoms  in  a  consider- 
able number  of  cases,  such  as  cough,  pain  in  the  side,  drowsiness,  loss  of 
appetite,  or  chilliness,  which  may  be  noticed  for  a  day  or  two  before  the 
attack,  but,  on  the  whole,  the  absence  of  well-marked  prodromal  symptoms 
is  as  noteworthy  a  feature  of  the  disease  in  children  as  in  adults.  The 
rigor  which  marks  the  beginning  of  the  attack  in  adults  is  rarely  seen,^  but 
in  place  of  it  vomiting  is  usually  observed,  or,  in  the  case  of  very  young 
children,  convulsions.  Fever,  with  hot  skin,  restlessness,  rapid  pulse  and 
breathing,  and  elevation  of  temperature,  quickly  follows.  During  tiie  short 
period  of  effervescence  the  temperature  frequently  attains  the  highest  point 
observed  throughout  the  course  of  the  disease,  usually  between  103°  and 
105°  F.  (Charts  II.,  VI.,  VII.)  So  rapid  is  this  increase  of  tempera- 
ture that  it  may  have  reached  its  acme  when  the  physician  is  first  called  to 
see  the  case  (Charts  I.,  VI.,  VII.,  VIIL,  IX.),  and  even  when  do  pro- 
dromic  symptom  had  been  noticed. 

The  duration  of  the  second  stage,  or  fastigium,  varies  between  two  and 
five  days,  during  which  the  condition  of  the  patient  undergoes  but  little 
change.  The  morning  temperature  in  the  axilla  is  between  102°  and  104° 
F.,  the  evening  temperature  between  104°  and  106°  F.  The  cough  con- 
tinues as  before :  it  is  suppressed  as  far  as  possible,  but  is  rarely  urgent. 
A  deep  flush  is  noticed  on  one  or  both  cheeks,  and  an  herpetic  eruption  is 
often  seen  on  the  lips.  There  is  no  appetite,  and  the  child  refuses  every- 
thing but  water  and  sometimes  a  little  milk.  The  breathing  is  hurried,  and 
the  nostrils  dilate  with  each  inspiration. 

1  L.  Thomas,  Croupose  Pneuraonie,  in  Gerhardt's  Handbuch  der  Kinderkrankheiten, 
3er  Band,  2te  Halfte,  p.  602. 

'  Henoch  has  occasionally  observed  a  rigor  in  the  beginning  of  croupous  pneumonia  in 
children  over  five  years  old.     Vorlesungen  iiber  Kinderkrankheiten,  1881,  p.  330. 
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Chakt  I.— T.  B.  (boy),  aged  one  year  and  nine  months,  January  5, 1885.  The  notes  of  this  case  were 
mislaid,  and  cannot  be  found.    The  chart  shows  that  it  was  one  of  moderate  severity. 

Chart  II.— H.  B.  (girl),  aged  four  months  and  thirteen  days.  Previously  healthy.  January  8  and  9, 
188.5,  feverish,  crying  frequently,  nurses  well.  January  11,  bronchial  respiration  in  left  apex  ;  no  severe 
symptoms  till  the  loth,  then  very  restless,  with  frequent  vomiting;  IBth,  universal  jaundice,  no  urine 
for  twelve  hours,  died  at  11.30  p.m. 


Francis  Minot,  M.D. 
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The  third  stage,  that  of  defervescence,  is  apt  to  begin  suddenly,  usually 
during  the  night,  but  sometimes  it  occurs  during  the  day,  as  in  the  case  of 
Arthur  D.  (Chart  IV.)  The  fall  often  takes  place  within  twenty-four 
hours,  from  the  highest  point  to  the  normal,  or  more  frequently  to  half  a 
degree,  a  degree,  or  a  degree  and  a  half  below  it,  where  it  may  remain  with 
slight  fluctuations  for  a  day  or  two  after  convalescence  has  begun  (Chart 
IV.).  But,  although  the  defervescence  is  usually  by  crisis,  in  a  few  cases 
it  is  gradual,  as  in  that  of  Joseph  C.  (Chart  VI.),  and  occasionally  it  is 
irregular  (case  of  George  D.,  Chart  IX.).  With  the  fall  of  the  temperature 
the  skin  becomes  moist,  and  the  pulse  and  the  respiration  show  a  corre- 
sponding improvement,  which  is  also  seen  in  the  general  appearance  of  the 
patient.  His  apathetic  stat«  is  changed  for  one  of  cheerfulness,  and  he 
demands  food  for  the  first  time. 

Physical  Sigtis. — The  physical  signs  of  pneumonia  are  the  same  in  chil- 
dren as  in  the  adult,  but  there  is  often  some  difference  in  their  situation, 
corresponding  to  that  of  the  seat  of  the  lesions,  which  in  children  are  much 
oftener  found  at  the  summit  of  the  lung.  In  not  a  few  cases,  moreover,  no 
satisfactory  results  are  obtained  by  auscultation  and  percussion  until  a  com- 
paratively late  period,  owing  to  tiie  limited  extent  of  the  affected  region, 
and  its  position  in  the  centre  of  a  lobe,  surrounded  by  healthy  lung-tissue. 
The  general  symptoms,  and  especially  the  temperature-curve,  will  make  the 
diagnosis  of  pneumonia  almost  certain  in  cases  in  which  its  locality  may 
be  ascertained  only  with  considerable  difficulty.  This  is  shown  in  the 
case  of  Arthur  D.  (Chart  IV.),  a  little  boy  three  years  old,  who  became 
drowsy  and  stupid,  with  complete  loss  of  appetite,  on  the  afternoon  of 
March  25,  1887.  The  temperature-curve,  as  shown  by  the  chart,  pointed 
unmistakably  to  pneumonia,  but  it  was  not  until  the  sixth  day,  when  the 
crisis  was  almost  completed,  that  duluess  and  bronchial  respiration,  though 
repeatedly  sought  for,  were  found  in  the  right  upper  back.  Fine  crepitant 
rale  is  less  often  heard  in  the  pneumonia  of  children  during  the  early  stage 
than  in  adults,  though  a  moist  rale  is  frequently  present ;  but  while  the  area 
of  the  disease  is  spreading  we  may  hear  it  on  the  confines  of  the  solidified 
region,  though  even  there  it  is  often  mingled  with  the  subci-epitant  and  also 
with  pleuritic  friction-sounds.  True  bronchial  respiration  is  very  clearly 
heard  during  the  stage  of  hepatization,  after  which  it  is  replaced  by  moist 
crepitation.  I  can  confirm  the  observation  of  Emmett  Holt,'  that  "the 
frequency  with  which  the  apex  is  involved  should  be  borne  in  mind,  and 
the  region  high  in  the  axilla  carefully  examined.  It  is  not  infrequently 
the  first,  and  may  be  the  only,  place  in  which  bronchial  breathing  is  heard." 

In  the  early  stage  of  the  disease  the  indications  furnished  by  percussion 
are  sometimes  more  satisfactory  than  those  by  auscultation,  though  when  a 
layer  of  elastic  lung-tissue  lies  between  the  seat  of  the  disease  aud  the  sur- 
face a  somewhat  forcible  blow  may  be  necessary  to  bring  them  out.    A  light 

'  New  York  Medical  Record,  Februarj-  14,  1885. 
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percussion-hammer  tipped  with  rubber  answers  well  for  this  purpose.  Of 
course  the  finger  of  the  observer  sliould  be  laid  over  the  part,  to  receive 
the  blow.  Duluess  will  often  be  found  to  precede  the  bronchial  respiration 
by  several  days,  and  it  can  be  detected  for  a  considerable  time  after  tiie 
other  signs  of  solidification  have  disappeared. 

Vocal  resonance,  especially  that  of  the  cry,  is  usually  well  marked 
during  the  stage  of  hepatization,  and  even  before  it.  Vocal  fremitus  may 
also  be  perceptible  to  the  hand  laid  over  the  seat  of  the  disease,  but  its 
presence  is  very  uncertain.  In  some  cases  in  which  auscultation  and  per- 
cussion are  difficult  or  impossible  on  account  of  the  condition  of  the  cliild 
the  fremitus,  if  felt  on  only  one  side,  may  be  of  value  in  diagnosis. 

A  few  of  the  most  important  symptoms  demand  especial  notice.  The 
general  condition  of  the  patient  is  that  of  apathy  from  exhaustion.  He 
seems  to  have  no  breath  to  spare  for  complaint,  and  hence  submits  to 
physical  examination  with  much  less  opposition  than  is  often  displayed  by 
sick  children.  He  will  lie  for  hours  making  very  little  complaint,  often 
grasping  some  toy,  which  he  holds  day  and  night.  The  complete  absence 
of  appetite  in  children  with  pneumonia,  although  very  striking,  seems  to 
have  attracted  but  little  attention ;  at  least  but  few  writers  allude  to  it.' 
During  the  period  between  the  attack  and  the  fall  of  temperature  the  ciiiid 
not  only  does  not  ask  for  food,  but  he  refuses  to  take  it  so  far  as  lies  in  ills 
power,  often  going  four,  five,  or  six  days  without  nourishment  of  any  kind, 
but  drinking  water  from  time  to  time.  The  digestion  is  arrested,  and  after 
the  stomach  is  emptied  by  vomiting  nature  tries  to  keep  it  so  by  taking 
away  the  appetite. 

The  i^ain  in  the  side  is  rarely  urgent,  and  may  be  wholly  absent.  It  is 
excited  by  drawing  a  long  breath  and  by  the  cough,  which  on  this  account 
is  suppressed  as  much  as  possible.  The  pain  does  not  always  coincide  with 
the  seat  of  the  pulmonary  lesion,  and  is  occasionally  referred  to  the  epigas- 
trium. Its  cause  is  supposed  to  be  a  concomitant  pleuritic  inflammation, 
which,  however,  must  generally  be  very  limited  in  extent,  since  the  pain 
almost  always  disappears  before  the  temperature  falls  to  the  normal.  The 
explanation  would  not  apply  to  such  a  case  as  that  of  George  W.  (Chart 
v.),  who  complained  of  pain  in  the  right  side,  while  the  signs  of  con- 
solidation M'ere  found  only  in  the  apex  of  the  left  lung ;  nor  to  those  in 
which  the  pain  is  referred  to  the  abdomen,  or  to  the  legs,  as  in  that  of 
George  D.  (Chart  IX.)  The  attitude  of  the  patient  varies  with  the 
situation  of  the  disease.  He  prefers  to  lie  on  the  same  side  as  the  affected 
lung,  which  is  more  immovable  in  that  position,  so  as  to  breathe  more  freely 
with  the  other.  But  he  often  lies  on  the  back,  with  the  hands  sometimes 
raised  to  the  head.  The  deep  flush  on  one  or  both  cheeks  is  rarely  absent, 
and  hence  is  of  value  as  a  diagnostic  sign,  but  when  on  one  side  only  it 
does  not  necessarily  correspond  with  that  of  the  affected  lung. 

'  Among  them,  Thomas,  loc.  cit.,  p.  651. 
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Chart  III.— George  C,  aged  ten  years.  A  "  cold"  for  a  few  days,  but  was  out  on  March  9, 1883 ;  10th, 
vomiting  and  increase  of  cough,  went  to  bed  at  noon ;  12th,  pnin  in  left  side,  dulness  and  fine  crepitant 
rile  between  angle  of  left  scapula  and  spinal  column ;  13th,  bronchial  respiration  in  same  place,  moist 
rile  below  it;  14th,  same  signs  extending  upward,  lower  left  back  free:  15th,  no  bronchial  respiration 
nor  rile  heard,  tough  reddish  expectoration;  17th,  convalescent.  He  took  scarcely  any  nourishment 
till  the  16th.    (Solution  of  acetate  of  ammonium ;  Dover's  powder.) 

Chart  IV.— Arthur  D.,  aged  three  years.  Previously  well.  In  the  afternoon  of  March  25, 1888,  be- 
came drowsy  and  stupid  and  refused  food ;  some  cough,  no  signs  found  in  chest;  remained  in  the  same 
state,  taking  no  food,  till  the  29th,  when  he  took  an  ounce  of  orange-juice,  and  continued  the  same, 
night  and  morning ;  on  the  30th,  dulness  and  bronchial  respiration  were  found  for  the  first  time  in  the 
right  upper  back ;  31st,  bronchial  respiration  disappearing,  and  replaced  by  moist  rile;  April  1,  con- 
valescent. 
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Expectoration  is  hardly  ever  seen  in  young  children,  M'ho  instinctively 
swallow  the  sputa.  In  the  case  of  George  C,  ten  years  old  (Chart  III.), 
it  was  noted  that  there  was  a  "  scanty,  tough,  reddish  expectoration." 

The  pulse  during  the  fastigium  is  very  rapid,  being  seldom  less  than 
one  hundred  and  twenty,  and  often  one  hundred  and  forty,  one  hundred 
and  fifty,  and  one  hundred  and  sixty,  in  the  minute.  The  rate  of  the 
breathing  is  also  increased,  and  out  of  proportion  to  that  of  the  pulse,  so 
that,  instead  of  the  normal  ratio  of  one  respiratory  act  to  about  four  and 
one-half  cardiac  pulsations,  it  is  not  unusual  to  observe  one  respiration  to 
two  and  eight-tenths  pulsations,  to  two  and  six-tenths,  to  two  and  three- 
tenths,  etc.  This  change  of  ratio  is  not  pathognomonic  of  pneumonia ;  it 
may  occur  whenever  thei'e  is  fever  with  rapid  diminution  of  the  respiratory 
surface,  as  in  large  pleuritic  effusions ;  but  in  pneumonia  it  is  of  special 
value  in  diagnosis,  because  it  begins  before  the  other  signs  appear  and  lasts 
till  after  they  have  ceased. 

Nervous  symptoms  are  not  rare  in  children  with  pneumonia.  They  are 
more  common  among  younger  subjects,  but  are  by  no  means  confined  to 
them.  Occasionally  they  ai-e  so  predominant  as  to  give  rise  to  the  belief 
that  the  disease  is  complicated  with  meningitis,  the  so-called  cerebral  pneu- 
monia. It  is  also  alleged  by  many  authors  that  these  symptoms  are  espe- 
cially apt  to  be  associated  with  disease  of  the  apex  of  the  lungs ;  but  this 
is  denied  by  Eustace  Smith'  and  by  Emmett  Holt.^  They  are  most  marked 
at  the  height  of  the  disease,  and  vary  from  mild  delirium  to  actual  mania, 
so  that  the  patient  can  with  difficulty  be  kept  in  bed.  Violent  symptoms, 
however,  are  not  common.  Persistent  drowsiness  or  semi-stupor  is  not 
unfrequent. 

In  cases  which  terminate  favorably  the  cessation  of  the  severe  symp- 
toms is  almost  always  rapid.  The  sudden  fall  of  the  temperature  to  the 
normal  point — generally,  indeed,  to  one  or  one  and  a  half  degrees  below 
it — which  occurs  between  the  fifth  and  seventh  day  (cases  of  Thomas  B., 
Chart  I. ;  George  W.,  Chart  V. ;  Henry  D.,  Chart  VII.),  and  is  accom- 
panied by  a  corresponding  amelioration  of  the  general  condition,  is  a 
striking  characteristic  of  croupous  pneumonia.  The  delirium  and  rest- 
lessness are  followed  by  tranquil  sleep,  the  pulse  and  respiration  approach 
the  normal  rate,  the  pain  in  the  side  ceases,  the  skin  is  bedewed  with  per- 
spiration, and  the  child  for  the  first  time  asks  for  food.  In  exceptional 
cases  the  recovery  is  more  gradual,  as  in  that  of  George  D.,  who  had  two 
attacks  during  the  same  season  (Charts  VIII.  and  IX.),  the  first  of  which 
was  of  the  usual  brief  duration.  In  the  second  attack,  three  months  later, 
a  slight  extension  of  the  infiltration  probably  took  place  on  the  third  day, 
the  whole  duration  being  eight  days.  The  situation  of  the  disease  in  both 
attatiks  was  in  the  lefl  lower  lobe,  behind. 

•  Clinical  Studies  of  Diseases  in  Children,  1887,  p.  56. 

'  Cerebral  Symptoms  in  the  Pneumonia  of  Children,  N.  Y.  Med.  Bee,  April  7,  1888. 
Vol.  11—38 


594  CROUPOUS  PNEUMONIA. 

Secondary  croupous  pneumonia  may  complicate  various  diseases  es- 
pecially pulmonary  tuberculosis,  bronchitis,  whooping-cough,  measles,  and 
typhoid  fever.  To  the  symptoms  of  the  original  affection  are  added  those 
of  the  invading  disease,  of  which  the  most  conspicuous  are  rapid  breathinir 
and  pulse,  high  temperature,  and  prostration.  The  physical  sisjns  are 
usually  those  of  consolidation,  followed  by  purulent  infiltration,  the  earlier 
stage  of  hypersemia  being  unnoticed  on  account  of  its  short  duratioD.  The 
course  of  the  disease  thus  complicated  is  usually  rapid  in  children,  as  well 
as  in  adults,  and  the  majority  of  the  cases  are  fatal.  Pneumonia  itself  may 
likewise  be  complicated  with  an  intercurrent  disease  which  adds  gready  to 
its  danger,  such  as  bronchitis,  measles,  diphtheria,  diarrhcea,  whoopinc- 
cough,  or  a  large  pleuritic  effusion.  It  is  easy  to  understand  that  while  a 
considerable  part  or  even  the  whole  of  one  lung  may  be  deprived  of  its 
function  by  pneumonia  without  causing  serious  embarrassment  to  the  respi- 
ration, provided  the  other  lung  be  intact,  the  invasion  of  bronchitis  in  the 
latter  would  seriously  imperil  life. 

Diagnosis. — The  diagnosis  of  croupous  pneumonia  in  children  is  not 
difRcult  in  most  cases.  The  important  points  to  bear  in  mind  are  the  acute 
nature  of  the  disease  and  its  sudden  onset,  the  characteristic  temperature- 
curve,  the  hacking  cough,  the  fremitus  of  the  cry,  the  increased  rate  of  the 
respiration  compared  with  that  of  the  pulse,  the  dilatation  of  the  nostrils 
during  inspiration,  and  the  physical  signs  furnished  by  auscultation  and 
percussion. 

The  general  condition  of  the  child  is  strongly  suggestive  of  the  disease. 
From  a  state  of  health  he  quickly  becomes  apathetic,  somnolent,  stupid, 
and  often  delirious.  Having  no  breath  to  spare  for  struggling,  he  submits 
to  the  physical  examination  by  the  physician  with  a  docility  which  he 
might  not  exhibit  in  health.  "  In  any  case  where  an  infant  screams  loudly 
during  an  examination  of  the  chest,"  says  Eustace  Smith,  "the  probabilities 
are  strong  against  the  lungs  being  seriously  diseased."  In  some  cases  we 
are  obliged  to  depend  upon  the  temperature-curve  and  the  rational  symp- 
toms before  satisfactory  evidence  of  lung-consolidation  is  afforded  by  the 
presence  of  bronchial  respiration,  which  sign  may  be  delayed,  owing  to  the 
central  situation  of  the  hepatized  tract,  until  the  beginning  of  the  crisis 
(Chart  v.),  or  even  till  the  temperature  has  fallen  to  the  normal  point 
(Chart  IV.).  The  general  symptoms,  however,  are  so  characteristic  that 
there  is  usually  but  little  doubt.  But  in  most  cases  on  examination  of  the 
chest  there  will  be  found  dulncss  on  percussion  in  a  limited  district,  often 
in  one  apex,  and  generally  behind,  together  with  crepitant  rale,  which  soon 
gives  place  to  bronchial  respiration. 

In  the  diagnosis  of  croupous  pneumonia  the  presence  of  certain  other 
diseases  must  be  excluded,  especially  catarrhal  or  broncho-pneumonia,  acute 
gastro-intestinal  catarrh,  and  acute  meningitis.  Broncho-pneumonia  may 
easily  be  confounded  with  true  pneumonia  by  one  who  is  ignorant  or  the 
distinctive  symptoms  of  the  two  diseases,  but  an  error  of  diagnosis  could 
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Chart  V.— George  W.,  aged  six  years.  Cough  for  two  days ;  October  17, 1879,  vomited  in  the  night ; 
18th,  pain  in  ri(7W  side;  19th,  languid,  hot  skin,  no  appetite;  no  signs  found  in  chest  until  the  21st,  then 
bronchial  respiration  above  spine  of  lejl  scapula;  '22d,  he  was  free  from  symptoms. 

Chart  VI.— Joseph  C,  aged  three  years.  Began  to  cough  April  2, 18S6;  on  the  3d,  fever,  hot  skin, 
etc.,  prostration,  lower  posterior  region  of  left  lung  aftected  ;  he  took  no  food  till  the  10th.  (Brandy  and 
carbonate  of  ammonium ;  Dover's  powder.) 
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]iardly  be  made  by  a  competent  observer.  Croupous  pneumonia  is  almost 
always  primary,  attacks  healthy  children,  and  has  a  brief  duration  and  a 
definite  range  of  temperature.  The  disease  is  usually  limited  to  a  single 
lobe,  at  least  in  the  beginning  of  its  course.  Broncho-pneumonia  is  sec- 
ondary to  bronchitis,  measles,  whooping-cough,  and  other  debilitating  affec- 
tions, is  indefinite  in  its  course  and  duration,  involves  both  lungs,  and  lias 
no  characteristic  temperature-curve.  Rales  in  croupous  pneumonia  belong 
to  the  early  stage,  disappear  after  consolidation,  and  reappear  when  resoln- 
tion  begins.  In  broncho-pneumonia  consolidation  occurs  in  diffused  limited 
areas,  comes  later,  or  may  not  come  at  all.  "  If  the  pneumonia  is  primary, 
and  at  the  apex  only,  it  can  be  pronounced  lobar  without  hesitation."' 

The  vomiting  which  often  marks  the  onset  of  pneumonia  in  children  is 
sometimes  urgent,  and  if  accompanied  by  diarrhoea  may  resemble  an  attack 
of  acute  gastro-intestinal  disease.  In  a  doubtful  case  the  temperature  and 
the  state  of  the  lungs  should  be  carefully  watched. 

Croupous  pneumonia  sometimes  begins  with  active  nervous  symptoms, 
which,  indeed,  are  occasionally  prominent  throughout  its  course,  and,  if  the 
pulmonary  symptoms  are  not  obvious,  the  case  may  be  mistaken  for  one  of 
acute  meningitis.  But  acute  idiopathic  meningitis  is  one  of  the  rarest  of 
diseases.  In  children  it  is  usually  secondaiy  to  disease  of  the  middle  ear 
or  of  the  mastoid  cells,  and  if  careful  examination  excludes  the  existence 
of  such  disease  the  probability  of  cerebral  complication  is  slight.  More- 
over, severe  pain  in  the  head  is  a  prominent  symptom  of  meningitis,  and 
is  rarely  absent.  Tubercular  meningitis  would  be  excluded  by  tiie  absence 
of  the  prodromal  period  of  irritability  of  temper  or  mental  depression,  of 
headache,  of  constipation,  and  especially  of  slow  and  irregular  pulse.  Care- 
ful attention  to  the  temperature  and  the  physical  signs  will  determine  the 
presence  or  absence  of  pneumonia,  and  in  the  former  case  the  cerebral 
phenomena  must  be  considered  as  symptomatic  of  that  disease. 

Prognosis. — Primary  croupous  pneumonia  in  healthy  children  is  not 
only  rarely  fatal,  but  does  not  tend  to  leave  behind  it  any  permanent  damage 
to  the  lung.  The  popular  opinion  that  it  is  one  of  the  most  dangerous  dis- 
eases of  childhood  is  due,  no  doubt,  to  its  being  often  confounded  with 
broncho-pneumonia,  a  much  more  serious  malady.  In  judging  of  the  prog- 
nosis it  is  important  to  take  into  account  the  general  condition  of  the  child, 
his  previous  health,  his  surroundings,  and  any  other  diseases  of  Avhich  the 
pneumonia  may  be  a  complication  or  the  sequel.  The  hygienic  conditions 
under  whicli  it  is  so  apt  to  make  its  appearance  have  hardly  received  the 
attention  which  their  importance  warrants.  It  is  surprising  how  little  they 
are  alluded  to  in  connection  with  etiology  and  prognosis  and  even  treatment 
by  writers  on  children's  diseases.  The  possibility  of  removing  children 
who  are  or  \vho  may  become  sick  with  pneumonia  from  bad  sanitary  con- 
ditions to  better  quarters  is  an  element  in  the  prognosis  which  should  never 

'  Emmett  Holt,  New  York  Medical  Eecord,  February  14,  1885. 
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be  overlooked.  Baginskv '  states  that  out  of  sixty  children  with  pneu- 
monia, nearly  one-half  of  whom  were  under  two  years  of  age,  there  were 
four  fatal  cases.  Excluding  nine  which  he  was  unable  to  follow  out,  there 
remained  fifty-one,  with  four  deaths,  but  of  these  four  only  one  appeared  to 
have  been  in  good  health  before  the  attack.  It  was  formerly  supposed  tliat 
the  disease  was  much  more  fatal  in  young  children  than  in  older  oues,  but 
the  contrary  experience  of  Baginsky  in  this  regard  has  been  corroborated 
by  numerous  observations.  It  has  also  until  lately  been  an  accepted  belief 
that  pneumonia  of  the  upper  lobes  was  more  apt  to  be  accompanied  by 
cerebral,  and  consequently  dangerous,  symptoms  than  pneumonia  of  the 
lower  lobes.  My  own  experience  coincides  with  that  of  Eustace  Smith 
and  Emmett  Holt,  which  I  have  already  quoted,  that  there  is  really  no  dif- 
ference in  this  respect.  The  cases  of  Arthur  D.  (Chart  IV.)  and  George 
W.  (Chart  V.)  are  in  point ;  in  one  the  right  apex  and  in  the  other  the  left 
apex  was  involved,  but  both  were  extremely  mild  cases,  and  in  neither  were 
there  cerebral  symptoms. 

The  pulse  and  the  respiration  are  very  rapid  in  pneumonia  of  children, 
but  this  is  by  no  means  so  unfavorable  as  it  is  in  most  other  diseases.  The 
pulse  is  frequently  at  one  hundred  and  forty,  one  hundred  and  fifty,  and 
even  upward,  in  cases  which  recover,  and,  unless  other  and  more  unfavora- 
ble symptoms  are  present,  we  need  feel  no  special  alarm  on  this  account. 
With  regard  to  the  respiration,  it  is  common  to  observe  a  rate  of  forty  to 
fifty  in  cases  of  only  moderate  severity,  and  it  is  rarely  below  thirty  during 
the  fastigium.  When  the  rate  rises  above  fifty,  the  chest  should  be  care- 
fully examined,  to  ascei"tain  whether  a  large  extent  of  the  lung  is  involved, 
which  would  be  an  indication  of  clanger ;  and  it  must  be  remembered  that 
rapid  breathing  may  be  due  to  other  causes  than  extensive  hepatization;  it 
may  be  caused  by  septicaemia,  for  instance. 

A  temperature  above  105°  F.  if  continued  for  several  days  is  un- 
favorable, but  when  lasting  only  a  single  day,  and  especially  when  occur- 
ring suddenly  and  falling  as  quickly,  is  not  necessarily  dangerous :  in  fact, 
it  often  precedes  the  crisis  (Charts  V.,  VII.,  and  VIIL).  In  some  fatal 
cases  it  is  very  irregular,  and  it  may  fall  a  little  shortly  before  death,  as 
in  the  case  of  Harriet  B.  (Chart  II.),  where,  indeed,  the  fatal  issue  was 
probably  due  to  septicaemia  rather  than  to  the  pneumonia.  Sometimes  in 
favorable  cases  the  temperature  will  be  extremely  high  at  the  outset  and 
then  fall  immediately,  as  in  the  case  of  George  D.  (Chart  VIII.)  Accord- 
ing to  Thomas,^  a  want  of  correspondence  between  the  range  of  tempera- 
ture and  that  of  the  pulse  is  unfavorable,  though  high  temperature  with 
moderate  pulse  is  less  so  than  the  opposite  condition.  Irregularity  of  the 
respiration,  as  well  as  of  the  pulse,  is  an  indication  of  exhaustion,  and 
consequently  unfavorable.  Termination  of  the  fever  by  lysis  instead  of 
by  crisis  is  not  unfavorable. 

'  Loc.  cit,  p.  65.  =  Loc.  cit.,  p.  "07. 
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Chart  VII.— Harry  D.,  aged  seven  years.  February  3, 1885,  well  and  at  school;  restless  at  night; 
4th,  delirious,  no  cough,  vomited;  5th,  drowsy,  slight  loose  cough,  dulness  and  a  few  rales  in  lower  lett 
bacl£,  trace  of  albumen  in  urine ;  6th,  pain  in  left  side,  below  nipple,  cough,  slight  moan  or  grunt  with 
each  expiration ;  in  the  evening,  bronchial  respiration  was  heard  at  base  of  left  back ;  7th,  he  had  a 
good  night ;  this  morning  took  milk  for  first  time;  sits  up  in  bed. 

Chart  VIII.— George  D.,  aged  five  years.  "Slight  cold"  for  a  few  days;  January  24,  1880,  pain  in 
left  side,  cough  and  drowsiness,  dulness  and  creaking  rile  in  left  lower  back ;  25th,  dulness  and  bron- 
chial respiration  between  angle  of  left  scapula  and  spinal  column ;  26th,  increased  area  of  dulness, 
coarse  rftle  in  lower  half  of  left  back;  at  seven  p.m.,  general  improvement;  27th,  rude  respiration,  no 
bronchial,  and  no  riles  in  left  back ;  took  milk  for  first  time ;  28th,  convalescent.  (The  only  medicine 
given  was  a  little  Dover's  powder.) 
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Delicate,  cachectic  children  have  comjjaratively  little  power  of  resistance 
to  a  disease  which  cripples  the  function  of  respiration,  and  almost  all  the 
fatal  cases  of  primitive  pneumonia  are  among  that  class  of  patients.  In 
like  manner,  when  pneumonia  complicates  the  acute  infectious  diseases  and 
other  severe  maladies  of  childhood,  such  as  scarlatina,  measles,  diphtheria, 
septicfemia,  tuberculosis,  and  general  bronchitis,  the  prognosis  is  always 
doubtful,  and  usually  grave.  The  supervention  of  a  large  pleuritic  effu- 
sion would  be  a  very  unfavorable  complication  in  a  case  of  pneumonia,  by 
further  diminishing  the  area  of  breathing-surface,  already  much  restricted, 
and  also  would  suggest  some  fresh  infection,  as  septicemia. 

Cerebral  symptoms,  as  active  delirium  and  mania,  are  alarming,  but  not 
dangerous  except  when  indicative  of  meningitis, — a  rare  complication,  in 
primitive  pneumonia  at  least. 

Treatment. — In  the  treatment  of  croupous  pneumonia,  as  in  that  of  all 
other  diseases  of  children,  the  patient  should  occupy  a  sufficiently  large  and 
well-ventilated  apartment,  if  possible  with  a  southerly  or  southwestern  expo- 
sure. The  room  should  not  be  too  much  darkened,  and  the  temjaerature  should 
be  moderate, — not  exceeding  60°  or  65°  F.  All  noise  and  bustle  should 
be  interdicted,  and  the  child  should  be  disturbed  as  little  as  possible.  If 
not  much  prostrated,  his  comfort  will  be  promoted  by  a  sponging  daily, 
sometimes  ofteuer,  with  tepid  or  warm  water,  but  in  cases  of  much  exhaus- 
tion it  is  better  merely  to  wipe  the  bauds,  feet,  and  neck  with  a  wet  rag. 

Very  little  medicine  is  needed  for  healthy  children  in  uncomjjlicated 
cases,  and  none  should  be  given  which  is  not  clearly  indicated.  When  the 
temperature  is  high,  the  skin  hot  and  dry,  and  tlie  patient  restless,  the  com- 
pound tincture  of  ipecac  (the  "liquid  Dover's  powder")  will  be  found 
very  efficient.  One  drop  of  the  tincture  corresponds  to  one  grain  of  the 
powder,  and  from  one  to  three  drops  may  be  given  to  young  children,  to  be 
repeated,  when  necessary,  in  an  hour  or  two.  The  solution  of  the  acetate 
of  ammonium  is  also  valuable  for  this  purpose ;  it  should  be  freshly  and 
carefully  prepared,  and  given  in  doses  of  from  one  to  four  drachms,  accord- 
ing to  the  age,  combined  with  equal  parts  of  sweetened  water,  syrup  of 
orange-peel,  or  other  acceptable  vehicle,  several  times  a  day,  if  required. 
For  pain  there  is  nothing  equal  to  small  doses  of  paregoric,  five  to  twenty 
drops,  repeated,  if  need  be,  in  an  hour  or  two.  I  have  successfully  treated 
several  cases  with  paregoric  alone,  and  some  without  even  that.  The  tinc- 
ture of  aconite  is  often  used  in  the  treatment  of  pneumonia  in  children.  I 
have  frequently  prescribed  it,  but  I  have  never  been  able  to  satisfy  myself 
that  it  is  of  any  use,  and,  as  it  is  a  very  depressing  medicine  when  given  in 
a  full  dose,  it  is  not  a  convenient  one  to  handle.  From  one-half  of  a  drop 
to  one  drop  of  the  tincture  of  the  root  may  be  given  to  a  child  two  years 
old,  when  the  temperature  is  high.  Quinine  is  also  frequently  given  for 
the  sake  of  its  refrigerant  effect.  For  this  purpose  the  dose  must  be  so 
large  as  to  cause  much  discomfort,  at  least,  to  the  patient,  and  it  is  really, 
in  my  opinion,  worthless  in  this  disease. 
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Hot  linseed  poultices  applied  to  the  chest  are  employed  by  many  phvsi- 
cians.  It  is  difficult  to  see  how  they  can  act  beneficially,  since  the  object 
of  treatment  is  to  reduce  the  temperature  rather  than  to  raise  it.  Tlicv  are 
moreover,  difficult  to  retain  in  place,  and  they  offer  an  obstacle  to  the  ex- 
amination of  the  chest.  I  am  satisfied,  from  my  own  experience,  that  iu 
general  patients  are  quite  as  comfortable  and  do  quite  as  well  M'ithoiit  them 
■and  I  hardly  ever  employ  them.  If  the  patient  is  obliged  to  lie  with  the 
shoulders  elevated,  and  therefore  somewhat  exposed,  a  light  woollen  jacket, 
or  a  waistcoat  extemporized  by  cutting  arm-holes  in  a  piece  of  cotton 
wadding  (not  batting),  will  be  found  comfortable  and  convenient. 

The  bowels  are  to  be  attended  to,  but  no  purging  should  be  allowed. 
The  diet  must  be  of  the  simplest  kind.  A  little  milk  is  all  that  most  chil- 
dren will  take  until  the  temperature  falls,  and  many  will  touch  absolutely 
nothing  but  water.  This  usually  alarms  the  friends,  and  sometimes  tlie 
jihysician  himself,  who  fears  that  unless  the  strength  be  supported  by  fre- 
quent administration  of  food  the  child  will  sink  from  exhaustion.  Tiiere  is 
no  danger,  however,  from  this  abstinence.  The  digestion  being  arrested,  no 
assimilation  of  nourishment  can  take  place  during  the  short  period  of  the 
disease,  but  as  soon  as  the  crisis  comes  the  patient  demands  food,  which 
may  then  be  given,  at  first  in  liquid  form,  and  afterwards  of  more  sub- 
stantial nature.  Plenty  of  water  should  be  allowed  throughout  the  disease, 
and  lemonade  or  orange  juice  may  be  allowed. 

If  the  child  show  signs  of  prostration,  especially  if  the  pulse  should 
become  feel)le,  irregular,  or  intermittent,  stimulants  are  indicated,  of  which 
brandy  is  one  of  the  best.  Except  in  urgent  cases,  the  amount  required 
will  be  small.  From  five  to  twenty  drops,  according  to  the  age,  in  a  little 
milk,  is  usually  sufficient,  Ijut  sometimes  much  larger  doses  are  necessary. 
Wine  whey  is  an  excellent  substitute  for  brandy  in  mild  cases,  in  doses  of 
one  or  two  tablespooufuls. 

The  cough  is  rarely  urgent  enough  to  require  special  treatment,  but, 
should  it  be  troublesome,  a  few  drops  of  paregoric  are  sufficient  to  moderate 
it.  After  convalescence  lias  begun,  if  the  cough  is  "  tight,"  small  doses  of 
wine  of  ipecac  are  useful. 

The  convalescence  from  simple  croupous  pneumonia  is  usually  uninter- 
rupted and  rapid,  and  in  a  few  days  tlie  child  returns  to  his  usual  diet,  but 
the  amount  of  solid  food  should  be  somewhat  limited  at  first. 

The  cases  of  primitive  pneumonia  which  do  not  follow  a  favoraUe 
course  are  chiefly  those  affecting  delicate,  feeble,  or  cachectic  children,  in 
whom  the  pulse  is  weak  and  rapid,  tiie  respiration  shallow,  the  cough 
urgent  but  dry,  and  the  skin  of  a  dusky  tint,  the  result  of  the  ineifoctual 
labor  of  the  heart.  Such  patients  require  a  sustaining  and  stimulating 
treatment,  of  which  alcohol  is  an  important  part.  Comparatively  large 
doses  of  brandy  are  required,  and  from  a  teaspoonful  to  a  tablespoouful, 
according  to  the  age,  may  be  given  several  times  a  day.  Carlwuate  oi 
ammonium  is  also  a  valuable  remedy  for  this  condition,  and  may  be  given 


Chart  IX.— George  D.,  aged  five  years  (second  attackl.  "  Took  cold"  April 
23, 1880,  but  was  about  the  house  till  noon  of  the  27th  ;  went  to  bed  at  four  p.m.,  with 
pain  in  the  legs,  frequent  loose  cough,  hot  skin,  and  vomiting;  rftle  between  left 
scapula  and  spinal  column  ;  28th,  vomited  in  the  night,  cheeks  flushed,  no  bron- 
chial respiration  ;  29th,  herpetic  vesicles  on  lips,  dulness  and  bronchial  respira- 
tion about  angle  of  left  scapula;  vomited  twice  during  the  day;  30th,  left  cheek 
flushed,  area  of  dulness  and  bronchial  respiration  includes  lower  two-thirds  of 
left  back;  May  1,  same  condition  and  signs,  cough  looser:  he  has  refused  all  nour- 
ishment since  he  was  taken  sick;  2d,  took  a  little  milk  in  the  night  for  the  first 
time,  and  some  beef  tea  this  morning;  bronchial  rAle  limited  to  spot  two  inches 
in  diameter  at  angle  of  left  scapula;  3d.  good  appetite. 


FrancLs  Minot,  M.U. 
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in  doses  of  from  three  to  iive  grains  four  times  daily  to  a  child  under 
three  years  old.  Digitalis  is  highly  recommended  by  some  authorities  to 
strengthen  the  heart  and  to  regulate  its  action,  but  in  my  opinion  its  value 
has  been  overestimated.  It  should  be  given  with  caution,  as  collapse  is 
likely  to  follow  if  the  dose  be  too  lai-ge  or  if  the  remedy  be  too  long  con- 
tinued. To  a  child  two  years  old,  two  drops  of  the  tincture  may  be  given 
every  four  hours,  while  its  effect  on  the  pulse  is  carefully  watched. 

In  extreme  restlessness,  with  active  delirium,  chloral  hydrate  has  a  seda- 
tive and  beneficial  effect.  From  two  to  four  grains  may  be  given  to  a  child 
under  four  years  of  age,  and  repeated,  if  necessary,  in  an  hour.  Autipyrin, 
in  doses  of  two  or  three  grains,  also  has  a  very  sedative  effect,  and  is  often 
followed  by  sleep. 

Important  complications  may  require  special  treatment.  If  there  be 
evidence  of  pleuritic  effusion  we  must  aspirate  the  chest  as  soon  as  the 
amount  of  fluid  begins  to  add  to  the  embarrassment  in  breathing.  In  case 
of  empyema  a  drainage-tube  must  be  inserted,  with  proper  antiseptic  jjre- 
cautions.  Large  pericardial  effusions  which  show  no  disposition  to  absorp- 
tion should  be  treated  in  the  same  way  when  required.  For  the  details  of 
this  operation  the  reader  is  referred  to  the  article  on  Acute  and  Chronic 
Pericarditis. 

The  treatment  of  pneumonia  complicating  other  diseases  will  depend  in 
great  measure  upon  the  original  affection,  and  requires  no  special  considera- 
tion, except  that  stimulants  should  be  freely  employed  whenever,  as  is 
usually  the  case,  there  is  much  prostration. 


BRONCHITIS. 

By  F.  GORDON  MOERILL,  M.D. 


ACUTE  BEOI^CHITIS. 

Certain  anatomical  peculiarities  of  the  child's  lung  deserve  attention 
before  entering  upon  a  description  of  the  acute  affections  to  which  it  is  most 
frec[uently  subject.  These  peculiarities  are  of  embryonic  type,  and  are 
present  to  a  greater  or  less  extent  up  to  the  fifth  year. 

In  the  fretus  the  bronchial  tubes  are  relatively  large,  while  the  alveoli 
are  mere  bud-like  dilatations,  "  as  if  nature  had  laid  out  a  bronchial  tree 
of  generous  proportions  at  the  outset,  to  meet  the  demands  of  new-born 
existence  and  allow  for  its  subsequent  growth."  ' 

The  connective  tissue  in  the  foetal  lung  is  everywhere  a  delicate  mesii- 
■work,  but  loosely  retaining  the  blood-vessels,  tending  to  abundant  cell- 
proliferation,  and  occupying  a  far  greater  relative  space  than  in  the  adult, 
— the  air-vesicles  and  intervening  connective  tissue  being  about  equal  in 
extent. 

The  lining  membrane  of  the  bronchial  tubes,  with  its  rich  net-work  of 
capillaries,  is  but  loosely  bound  to  the  muscular  walls,  and  lies  in  folds. 
The  alveolar  walls  are  thick,  and  their  structure  comparatively  loose  and 
yielding ;  their  inner  surfaces  readily  shed  and  proliferate  epithelium,  as 
does  the  bronchial  mucous  membrane  :  moreover,  the  cells  in  both  instances 
are  relatively  larger  than  those  of  an  adult  lung.  The  blood-vessels,  being 
loosely  restrained,  readily  dilate  and  encroach  upon  space  properly  belong- 
ing to  the  alveoli,  and  readily  cause  jxirtial  collapse.  The  thoracic  walls 
are  soft  and  yielding,  while  the  muscles  of  the  throat,  bronchi,  and  chest 
are  relatively  less  developed  and  far  weaker  than  in  the  adult.  Tliese 
peculiarities  (which,  of  course,  gradually  become  less  marked  after  birtli  as 
age  advances)  should  be  borne  in  mind,  as  showing  the  ease  with  which 
serious  encroachment  upon  respiratory  space  may  take  place  in  certain 
inflammatory  conditions. 

By  the  fifth  year,  in  a  healthy  child  the  loose  connective  tissue  has 
become  condensed,  properly  restrainmg   the  capillaries  and  binding  the 

1  Dr.  William  P.  Northrup,  in  Ref.  Handbook  Med.  Sci.,  to  whom  I  express  my 
thanks  for  the  free  use  which  I  have  made  of  his  paper. 
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bronchial  lining  much  more  firmly  to  the  walls.  New  alveoli  have  been 
produced,  and  the  proper  relative  capacity  of  the  air-spaces  to  the  bronchial 
tubes  has  been  established.  The  lung  has  now  become  anatomically  adult, 
although  it  still  preserves  iu  a  measure  its  faculty  of  easily  shedding 
epithelium. 

Synonyme. — Acute  bronchial  catarrh. 

Definition. — Acute  inflammation  of  the  whole  or  any  portion  of  the 
lining  membrane  of  the  bronchial  tubes,  except  that  of  the  bronchioles,* 
which  are  probably  never  involved  without  implicating  the  air-vesicles, — 
in  which  case  the  disease  can  no  longer  be  properly  called  bronchitis  :  it  is 
broncho-pneumonia.^ 

An  attempt  to  give  a  history  of  the  disease  would  be  to  occupy  space 
which  can  be  better  devoted  to  a  more  practical  use.  Suffice  it  to  say  that 
it  was  not  accurately  defined  or  its  location  fixed  until  after  Laennec's 
discoveiy  of  the  art  of  auscultation. 

Etiology. — All  mucous  membranes  are  susceptible  to  congestion  and 
inflammation  from  the  effects  of  exposure  to  cold  and  damp.  Cystitis  and 
diarrhoea  are  familiar  examples  of  this  fact.  But  the  relations  between  the 
bronchial  lining  and  the  skin  are  more  intimate  than  those  of  any  other 
mucous  membrane.  Moreover,  certain  anatomical  peculiarities  already  re- 
ferred to  render  children  particularly  susceptible  to  catarrhal  inflammation. 

Climate  is  naturally  one  of  the  most  important  factors  in  causation, — 
bronchitis  being  most  prevalent  in  countries  which  are  subject  to  frequent 
and  sudden  changes  of  humidity  and  tcmjierature.  That  prolonged  cold 
alone  is  a  frequent  cause  is  easily  disproved  by  the  rarity  of  its  occurrence 
in  the  Arctic  regions  in  winter.  The  New  Eno-land  States  furnish  an  ideal 
climate  for  the  production  of  this  and  other  catarrhal  troubles  of  the 
respiratory  tract.  In  Boston  bronchitis  is  most  frequently  observed  during 
the  early  spring  and  autumn  months. 

Home  surroundings  and  influences,  including  defective  drainage  and 
ventilation,  deficient  or  excessive  heating,  insufficient  nourishment,  unsuit- 
able clothing,  and  exposure  to  extremes  of  temperature,  are  prominent 
causes.  Impure  air,  however  produced,  will  irritate  the  respiratory  mucous 
membranes,  and  bronchitis  readily  follows.  In  numerous  instances  a 
cracked  furnace-pot  has  been  proved  responsible  for  attacks,  repeated  or 
prolonged,  by  inhalation  of  coal-gas. 

The  period  of  first  dentition  is  one  during  which  children  are  particu- 
larly liable  to  catarrhs  of  the  respiratory  tract.     Jacobi  lays  stress  upon  the 

'  The  ultimate  divisions  of  the  bronchial  tree  from  which  air-cells  begin  to  be  given  off. 

''  Thei-e  are  good  authorities  who  believe  that  the  bronchial  epithelium  (the  character 
of  which  begins  to  change  a  short  distance  below  the  bifurcation  of  the  trachea)  ceases  to  be 
ciliated  at  a  point  which  is  at  a  perceptible  distance  from  the  ultimate  divisions  of  the  tubes. 
This  would  tend  to  strengthen  the  theory  of  the  non-extension  of  the  bronchitis  into  the 
bronchioles  without  involving  the  air-cells, — something  more  than  a  catarrhal  process 
becoming  necessary  to  carry  the  inflammation  beyond  a  point  where  mucous  glands  cease 
Hud  the  epithelium,  a  single  layer  only,  is  "  flat  respiratory"  like  that  of  the  air-cells. 
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dampeniug  of  the  clothing  covering  the  chest  by  the  free  secretion  of  saliva 
in  drooling  babies.  A  neglected  "  head-cold"  or  slight  laryngitis  is  often 
the  starting-point  of  a  bronchitis,  and  each  attack  weakens  the  mucous 
membrane  and  renders  the  child  more  susceptible  to  similar  trouble.  Cer- 
tain diseases  which  alter  the  quality  of  the  blood  (notably  measles '  aud 
whooping-cough)  are  accompanied  with  bronchitis. 

One  would  naturally  suppose  that  the  sports  indulged  iu  by  boys  would 
render  them  more  liable  than  the  opposite  sex  to  bronchitis ;  but  this  is  not 
the  case,  so  far  as  obtainable  evidence  goes  to  prove.  Unknown  atmosplieric 
causes  occasionally  give  rise  to  epidemics  of  the  disease,  and  it  may  be 
safely  said  that  the  question  "  How  can  the  child  have  taken  cold  ?"  is  oue 
far  oftener  asked  than  satisfactorily  answered. 

Pathology. — In  its  normal  condition  the  bronchial  lining  membraue  is 
bathed  in  its  natural  secretion  to  an  extent  sufficient  for  the  normal  per- 
formance of  its  functions.  Inflammation  produces  a  hypei'secretiou  or 
catarrh  which  may  involve  the  whole  or  any  portion  of  the  bronchial  mem- 
brane where  mucous  glands  are  present.  In  severe  ca.ses  the  trachea  is  veiy 
frequently  affected,  and  the  disease  is  then  one  of  direct  and  natural  exten- 
sion. When  portions  only  of  the  bronchial  tree  are  involved,  the  brauches 
supplying  the  lower  lobes  are  most  frequently  aifected.  During  the  acute 
stage  the  superficial  columnar  epithelium  of  the  jjarts  affected  is  shed  aud 
expectorated,  very  little  being  found  present  in  the  sputa  of  the  later  periods 
of  the  disease,  during  which  cells  of  embryonic  type  are  rapidly  formed 
and  shed,  aud  together  with  the  secretion  of  the  mucous  glands  coustitute 
the  usual  type  of  catarrhal  products.  In  places  where  the  inflammation 
has  been  severe,  the  color  of  the  membrane  varies  from  a  pinkish  red  to 
deep  scarlet,  and  the  injection  of  the  blood-vessels  can  he  distinctly  traced. 
The  membrane  is  thickened,  softened,  and  easily  detached.  In  bronchitis 
accompanying  measles,  spots  similar  to  those  whicli  constitute  the  eruption 
upon  the  skin  have  been  observed.  Besides  these  superficial  api^earauces, 
in  severe  cases  evidence  of  inflammation  affecting  the  fibrous  and  muscular 
bronchial  coats  may  be  discovered,  and  the  lymph-glands  are  enlarged. 

Symptoms. — In  children  under  five  a  catarrh  of  the  nose  and  throat 
usually  precedes  bronchitis.  The  attack  usually  begins  with  a  dry  aud 
somewhat  harsli  paroxysmal  cough  (due  to  the  congestion  aud  swelling  of 
the  mucous  membrane),  which  is  accompanied  by  a  feeling  of  soreness  m 
the  trachea  or  behind  the  sternum.  Similar  sensations  may  be  referred  to 
the  sides  or  epigastrium  (by  children  old  enough  to  make  their  feelings 
known)  when  muscular  soreness  from  cougliing  supervenes.  The  inspira- 
tion is  somewhat  increased  in  frequency,  but  is  painless.  Nursing  babies  will 
frequently  eject  the  nijDple  from  the  mouth  and  resume  feeding  after  a  short 

1  Striimpell  (Text-Book  of  Medicine)  considers  the  occurrence  of  bronchitis  in  many 
severe  or  prolonged  cases  of  illness  to  be  due  to  the  inhalation  of  secretions  of  the  mout 
and  pharynx  containing  bacteria,  imperfect  expectoration  allowing  mucus  to  remain  an 
decompose  in  the  bronchi. 
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interval,  the  coiyza  accompanying  tlie  early  stage  materially  obstructing 
their  breathiug-power.  It  would  be  extremely  difficult,  if  not  impossible, 
to  express  iu  figures  the  effect  of  bronchitis  upon  the  rapidity  of  the  pulse 
aud  respiration.  Both  are  raised ;  but  children  differ  so  widely  aud  vary 
so  much  iu  this  respect  that  nothing  approximating  a  definite  rule  cau  be 
formulated.  Other  things  being  equal,  the  more  nervous  the  child  the 
more  rapid  the  action  of  the  heart  and  lungs.  The  temperature  seldom 
reaches  102.5°  F.  unless  the  alveoli  have  become  involved  and  a  far  graver 
disease,  broncho-pneumonia,  is  present.  In  cases  of  average  severity  101°  F. 
is  rarely  exceeded.  The  skin,  as  a  rule,  is  dry,  and  the  cheeks  are  flushed. 
There  is  no  expectoration  before  the  third  or  fourth  day  (or  possibly  until 
a  week  has  passed),  when  iu  children  over  seven  or  eight  a  small  quantity 
of  viscid  mucus  is  coughed  up.  In  yotmger  children  it  is  usually  swal- 
lowed, although  I  have  more  than  once  seen  children  of  two  and  a  half  or 
three  yeare  expectorate  perfectly  well.  AVithin  forty-eight  hours  from  the 
fii-st  appearance  of  expectoration  the  cough  usually  becomes  loose  and  ceases 
to  be  paroxysmal,  the  expectoration  is  yellow  aud  of  thinner  consistency, 
and  in  ten  days  or  a  fortnight  from  the  commencement  of  the  attack  the 
disease  usually  disappears.  ]\Iild  attacks  may  terminate  in  a  week,  while 
severe  cases  may  last  three  weeks  without  deserving  to  be  classified  as 
"  chronic."  '  A  very  slight  streaking  of  the  sputa  with  blood  is  occasion- 
ally observed,  and  has  no  sjjecial  significance. 

Prognosis. — The  prognosis  of  uncomplicated  acute  bronchitis  in  a  pre- 
viously healthy  child  with  fair  sanitary  surroundings  and  proper  care  is 
favorable.  Occurring  in  a  feeble  child,^  or  iu  one  subjected  to  the  neglect 
and  unhealthful  conditions  which  seem  inseparable  from  poverty,  it  should 
always  be  guarded ;  for  it  is  in  this  class  of  cases,  in  a  vast  majority  of 
instances,  that  the  bronchioles  aud  alveoli  become  involved  and  broncho- 
pneumonia supervenes, — a  stat€ment  which  I  hope  to  prove  in  discussing 
the  last-named  disea.se.  The  frequency  with  which  "  bronchitis"  is  credited 
as  a  cause  of  death  among  children  in  the  annual  mortuary  statistics  of 
large  cities  renders  the  correctness  of  the  diagnosis  open  to  doubt. 

Diagnosis. — The  comparatively  painless  cough,  slight  or  moderate  con- 
stitutional disturbance,  and  absence  of  dyspnoea  and  of  physical  signs  point- 
ing to  grave  disea.ses  of  the  chest,  render  the  diagnosis  sufficiently  easy  iu  a 
great  majority  of  cases.  But  in  attacks  of  unusual  severity,  involving  the 
smaller  (never  the  smallest)  tubes,  and  accompanied  by  marked  constitu- 
tional disturbance,  careful  physical  examination  alone  can  enable  us  to  dis- 
tinguish between  bronchitis  and  the  other  diseases  with  which  it  is  liable  to 

'  Should  a  bronchitis  last  for  a  longer  period  than  this,  I  think  it  may  be  properly 
termed  chronic. 

''  A  slight  bronchitis  occurring  in  a  child  suffering  from  diarrhrea  may  cause  pulmonary 
collapse  and  death.  Dessau  attributes  bronchitis  under  these  circumstances  to  pulmonary 
congestion,  which  he  likens  to  the  congestion  in  adults  which  often  accompanies  cholera. 
(Archives  of  Pediatrics,  January,  1887.) 
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be  confoimded, — croupous  pneumonia,  broncho-pneumonia,  pleurisy,  laryn- 
gitis (which  is  one  of  its  frequent  accompaniments,  but  may  of  course  be 
present  independently),  and  the  various  forms  of  pulmonary  phthisis.  In 
uncomplicated  bronchitis  there  is  absence  of  dulness.  Eales  of  various 
sorts  and  sizes  (depending  upon  the  stage  of  the  disease  and  the  size  of  the 
bronchi  involved)  are  heard  throughout  or  in  some  portion  or  portions  of 
the  lungs.  Sibilant  and  sonorous  rales  are  believed  to  be  caused  by  swelling 
of  the  bronchial  mucous  membrane  and  consequent  narrowing  of  the  tubes 
while  moist  or  bubbling  rales  are  attributed  to  the  vibration  of  mucus. 
"With  the  exception  of  the  very  fine  crepitation  which  is  pathognomouic  of 
croupous  pneumonia,  every  variety  of  pulmonary  rale  may  be  present.  When 
sounds  of  the  smaller  sort  ai'e  present  in  one  lung  only,  the  case  should  be 
regarded  with  suspicion  and  the  diagnosis  guarded  until  a  sufficient  time 
has  elapsed  to  clear  up  all  doubt  as  to  the  presence  of  tubercle  or  bronclio- 
pneumonia :  at  the  same  time  an  uncomplicated  bronchitis  giving  rise  to 
signs  in  one  lung  only  has  been  occasionally  observed.  Rales  may  fre- 
quently be  felt  by  applying  the  palm  of  the  hand  to  the  back  or  side. 

From  the  early^  stage  of  croupous  pneumonia,  bronchitis  may  be  distin- 
guished by  its  low  temperature  and  absence  of  headache,  vomiting,  delirium, 
convulsions,  and  epigastric  pain,  some  or  all  of  which  symptoms  are  prcseut 
in  a  vast  majority  of  cases  of  the  former.  In  the  more  advanced  stage  of 
croupous  pneumonia,  dulness,  dilatation  of  the  nostrils,  bronchial  respira- 
tion, and  in  many  instances  the  detection  of  fine  crepitation  render  the  two 
diseases  easily  distinguishable. 

From  a  commencing  broncho-pneumonia  (often  erroneously  termed  at 
this  stage  "  capillary  bronchitis"),  or  from  a  more  advanced  period  iu  mild 
cases,  the  differential  diagnosis  is  at  times  impossible ;  but  a  temperature  of 
102.5°  to  103°  F.  together  with  any  considerable  degree  of  dyspnoea  points 
strongly  to  an  implication  of  the  bronchioles  and  air-cells,  although  per- 
cussion-resonance is  apparently  normal.  At  the  same  time  the  symptoms 
just  mentioned  may  be  present  without  broncho-pneumonia  developing,  as 
illustrated  in  a  case  which  I  recently  saw  through  the  kindness  of  Dr.  T.  M. 
Eotch.  In  this  instance  the  patient,  a  child  of  three,  had  coughed  badly 
for  forty-eight  hours ;  the  temperature  (axillary)  was  102.5°  F.,  pulse  one 
hundred  and  forty-five,  respiration  ninety.  Numerous  fine  rales  were  heard 
thi-oughout  both  lungs,  and,  notwithstanding  the  flict  that  no  dulness  could 
be  detected,  the  case  was  regarded  as  one  of  developing  broncho-pneumoma. 
The  next  day  I  was  somewhat  surprised  at  finding  the  child  playing  about 
the  room,  with  a  temperature  of  100°  F.  and  a  respiration  of  thirty. 
Nothing  had  been  prescribed  besides  a  little  brandy  in  milk ;  and  I  know 
of  no  way  to  account  for  the  extremely  rapid  respiration  unless  it  can  be 
attributed  to  spasm  of  the  bronchioles,'  or  a  sudden  congestion  causing  the 

1  The  bronchioles  are  completely  surrounded  by  a  muscular  coat,  the  function  of  whicn 
is  evidently  to  contract  their  diameter  (a  process  easily  effected  in  the  smaller  tubes,  where 
cartilage  is  absent)  and  thus  aid  in  the  expulsion  of  mucus.    According  to  Rindfleiseh,  tnis 
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blood-vessels  to  encroach  upon  space  properly  belonging  to  the  air-cells. 
Certainly  a  temperature  of  102.5°  F.  could  not  alone  increase  the  rapidity 
of  the  breathing  to  such  an  extent.  From  marked  cases  or  later  stages  of 
an  average  broncho-pneumonia  the  diagnosis  is  rendered  sufficiently  obvious 
by  the  absence  of  severe  constitutional  symptoms  and  physical  signs  which 
characterize  the  disease. 

In  commencing  pleurisy  there  is  somewhat  superficial  respiration  :  tlie 
child  evidently  dreads  taking  a  deep  breath,  and  often  shows  by  distortion 
of  the  face  and  frequent  cries  that  it  is  in  pain.  The  decubitus  of  children 
under  three  is  usually  dorsal,  but  in  pleurisy  they  oflen  lie  upon  one  side, — 
which,  depending  upon  whether  greater  relief  is  obtained  from  pressure  or 
from  free  resjiiration.'  As  a  rule,  neither  rales  nor  dulness  can  be  detected 
in  the  earliest  stage,  but  percussion  of  the  aifected  side  causes  pain.  In 
bronchitis  respiration  is  painless,  decubitus  normal,  and  percussion  may  be 
freely  practised  without  causing  discomfort.  Later  on,  signs  of  effusion  are 
present  in  pleurisy,  and  at  no  stage  of  the  disease  is  cough  a  prominent 
symptom ;  but  when  it  is  present  the  child  tries  hard  to  repress  it,  as  it 
causes  great  distress. 

In  laryngitis  there  is  hoarseness,  while  rales  are  absent.  AVhen  this 
disease  and  bronchitis  coexist,  as  frequently  happens,  and  doubt  exists  as 
to  which  is  the  more  responsible  for  the  symptoms  present,  recourse  to  the 
laryngoscope  may  be  had. 

From  phthisis  caused  by  the  cheesy  degeneration  of  unabsorbed  inflam- 
matory products  of  either  form  of  acute  pneumonia,  the  previous  history, 
emaciation,  and  persistent  limitation  of  physical  signs  to  certain  portions  of 
the  lungs  (usually  the  posterior  middle  or  base)  will  enable  us  to  make  the 
distinction.^  From  incipient  tubercular  phthisis  the  diagnosis  is  difficult 
(often  impossible)  until  after  the  disease  has  made  some  progress.  A  per- 
sistent hacking  cough  and  continued  elevation  of  evening  temperature  are 
suggestive  of  tubercle.  Children  as  well  as  adults  are  often  subject  to 
cough  from  elongation  of  the  uvula  or  the  presence  of  follicular  pharyn- 
gitis, either  of  which  conditions  is  easily  detected  by  an  examination  of  the 
throat.  As  a  rule,  it  may  be  said  that  children  who  vigorously  resist 
physical  examination  are  far  more  likely  to  have  bronchitis  than  any  of  the 
more  serious  affections  of  the  lungs. 

Prophylaxis. — Less  heat  and  more  air  are  needed  in  children's  nurseries, 
where  an  open  fire  should  be  used  in  cold  weather  and  the  temperature  kept 
at  68°  to  70°  F.  If  a  higher  temperature  is  maintained,  a  bronchitis  is 
the  more  easily  contracted  when  the  child  goes  out  of  doors.     In  young 


muscular  coat  can  be  traced  as  far  as  the  alveolar  passages,  where  it  is  reinforced  and  forms 
a  sort  of  sphincter. 

'  Vogel,  Diseases  of  Children. 

'  Even  then  the  prognosis  should  be  carefully  guarded,  for  continued  fever  and  the 
persistency  of  rales  or  even  signs  of  consolidation  which  in  adults  would  excite  the  greatest 
apprehension  may  disappear  with  surprising  rapidity  in  children. 
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children  the  cuTiilation  is  easily  depressed,  and  greater  caution  should  be 
exercised  regarding  exposure  to  cold  and  damp  than  in  the  case  of  adults 
In  very  inclement  weather  children  under  five,  unless  perfectly  robust  are 
safer  in-doors  than  out.  It  is  a  good  plan  to  open  the  windows  of  a  room 
and  allow  a  child  (properly  dressed)  to  play  aljout  in  it  and  obtain  fresh  air 
Mnthout  an  unnecessary  degree  of  exposure.  Children  too  young  oi-  feeble 
to  walk  should  be  carried  in  the  arms  of  the  attendant  while  in  the  open 
air  during  cold  weather.  The  clothing  during  the  inclement  seasons  should 
be  warm  but  light,  and  of  a  texture  and  shape  which  admit  of  free  move- 
ment of  the  limbs  and  full  expansion  of  the  chest.  A  garment  of  loosely- 
woven  fleecy  cloth,  lined  with  flannel,  is  warmer  than  one  composed  of  a 
single  thickness  of  stiff  material  which  far  exceeds  it  in  weight.  More- 
over, a  child  thus  clad  can  indulge  in  active  exercise  without  the  fatigue 
and  perspiration  which  often  follow  slight  exertion  when  dressed  in  stiff 
and  heavy  materials.  Bathing  the  neck  and  chest  in  cold  water  the  tem- 
perature of  which  has  been  gradually  lowered  from  that  of  the  morning  bath 
is  an  excellent  hardening  process  and  can  be  pleasantly  and  safely  carried 
out.  A  "  head-cold"  should  be  promptly  checked  ;  and  this  can  often  be  ef- 
fected by  means  of  a  pretty  thorough  purge  and  a  grain  or  more  of  Dover's 
powder.  In  case  of  a  child  who  is  subject  to  frequent  attacks  of  bronchitis 
of  mysterious  origin,  the  house-drainage  and  the  sanitary  and  heating 
apjjaratus  should  be  carefully  examined,  and  defects  remcdietl  if  any  are  dis- 
covered. A  rubber  apron  will  protect  the  clothing  from  dampness  when  saliva 
flows  from  the  mouth  of  a  teething  child.  During  any  prolonged  illucssthe 
mouth  should  be  frequently  cleansed  and  a  mild  disinfectant  mouth-wash  used. 
Treatment. — Very  mild  attacks  are  sometimes  apparently  aborted,  but 
I  do  not  believe  that  the  duration  of  an  acute  attack,  after  the  disease  is 
fairly  established,  can  be  materially  shortened  by  the  use  of  drugs.  At  the 
same  time,  much  can  be  done  for  the  patient's  comfort,  and  there  is  no  doubt 
that  careful  superintendence  of  the  surroundings  and  the  administration  of 
certain  remedies  when  clearly  indicated  contribute  something  towards  a  safe 
recovery  and  escape  from  the  more  serious  troubles  to  which  a  bronchitis 
sometimes  leads.  In  cases  of  any  severity  the  child  should  be  kept  in  a  bed 
which  should  be  so  placed  that  avoidance  of  draught  is  secured.  The  temper- 
ature of  the  room  should  not  exceed  70°  F.  In  case  of  a  robust  child  with 
a  coated  tongue  a  purge  of  calomel  (gr.  i-iii)  may  be  administered  with  good 
results,  while  in  those  of  more  feeble  constitution  a  few  grains  of  rhubarb 
aud  soda  answer  the  purpose  sufficiently  well.  As  an  increase  of  tension  is 
probably  present  in  the  bronchial  arteries  when  a  bronchitis  is  contracted,  a 
purge  (if  not  too  severe)  does  good  irrespective  of  the  condition  of  the 
tongue.  Possibly  something  may  be  achieved  by  the  application  of  a  mild 
counter-irritant  (camphorated  oil,  for  instance)  to  the  chest-walls ;  and  in 
any  event  an  outward  application  of  some  sort  is  always  regarded  with 
favor  by  the  child's  attendants.  The  feet  should  be  soaked  in  mustard- 
water,  and  a  few  grains  of  Dover's  powder  given  at  night  to  check  tne 
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annoyance  of  cough  aud  promote  action  of  the  skin.  Small  doses  of  aconite 
in  conjunction  with  sweet  spirit  of  nitre  are  useful  in  reducing  feverishness, 
and  by  dilating  the  small  vessels  arterial  tension  is  lowered  in  the  bronchi. 

I  think  most  authorities  agree  that  by  the  above  means  mild  cases  of 
bronchitis  are  occasionally  cut  short  or  their  subsequent  course  favorably 
modified,  provided  the  treatment  is  carried  out  at  the  beginning  of  the 
attack.  But  opportunities  of  seeing  bronchitis  during  the  initial  stage  are 
comparatively  rare.  Usually  the  child  is  not  seen  by  the  medical  attendant 
until  after  persistent  cough  has  alarmed  (or  annoyed)  the  attendants,  and 
bronchitis  has  become  fairly  established ;  and  in  discussing  its  proper  treat- 
ment we  enter  debatable  ground.  A  list  of  the  drugs  recommended  and 
employed  would  include  nearly  every  uauseant,  depressant,  and  expectorant 
mentioned  in  the  Pharmacopoeia,  and  not  a  few  whose  names  are  never  seen 
in  print  in  this  connection.  Many  of  the  doses  prescribed  are  too  powerful 
to  be  safely  employed,  while  some  of  the  mixtures  are  so  disgusting  to  the 
taste  as  to  render  them  a  positive  infliction  to  the  child. 

Expectorants  are  worse  than  useless  during  the  dry  stage,  and  should 
be  strictly  avoided  until  mucus  is  present  in  sufficient  quantity  to  warrant 
their  employment.  Until  this  stage  is  reached,  a  few  drops  of  the  syrup 
or  wine  of  ipecac  every  hour  or  two  can  do  no  harm,  and  are  believed  to 
hasten  the  advent  of  the  second  stage.  They  should  always  be  given  in  a 
palatable  vehicle.  An  opiate  affords  marked  relief  from  the  annoyance  of 
the  cough,  pai'ticularly  at  night : 

R   Tinct.  opii  camph.,  ji-iv; 

Syrup,  tolutani,  gi; 

Aquffi,  ad  5  iiss. 
M. 
Sig. — Shake,  and  take  one  toaspoonful. 

The  above  can  be  used  throughout  the  course  of  the  disease,  so  long  as 
night-cough  is  troublesome,  the  respiration  easy,  and  no  signs  are  observed 
of  the  blood  not  being  perfectly  well  oxygenated.  When  the  mucous  flow 
has  become  fairly  established,  a  mixture  containing  squill  may  be  pre- 
scribed : 

R   Tinct.  scillse,  ITLxx  ; 
Syrup,  tolutani, 
Syrup,  pruni  Virgin.,  aa,  gss; 
Aqute,  ad  5  iiss. 
M. 
Sig. — Shake,  and  take  one  teaspoonful. 
For  a  child  a  year  old. 

Senega'  and  carbonate  of  ammonium^  are  useful  in  cases  where  a  very 

'  Senega  causes  pretty  continuous  cough,  either  by  stimulating  the  respirator\'  centre 
or  by  causing  contraction  of  the  muscular  coat  of  the  bronchi. 

^  Carbonate  of  ammonium  should  not  be  prescribed  for  young  children  in  a  proportion 
greater  than  one  grain  to  the  teaspoonful.  In  larger  doses,  if  frequently  given,  it  may  pro- 
duce acute  gastritis. 
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stimulating  expectorant  is  indicated  by  a  feeble  circulation,  or  the  cough  is 
not  effective  in  ridding  the  lungs  of  the  bronchial  secretions  : 

R    Ammonii  carb.,  gr.  v-s  ; 
Tinct.  seilla;,  ti\,xxv ; 
Syrup,  seneg.i;,  3  ss  ; 
Syrup,  pruni  Virgin.,  ^iii. 
M. 
Sig. — Shake,  and  take  one  teaspoonful  three  or  four  times  a  day,  as  directed. 
For  a  child  a  year  old. 

The  proportions  of  the  above  mixture  may  be  modified  so  that  it  can  be 
admini.stered  at  frequent  intervals  if  it  should  be  thought  better  to  do  so. 
It  is  not  an  agreeable  dose,  and  is  intended  for  use  only  in  severe  cases  where 
expectoi-atiou  (by  which  I  mean,  of  course,  in  this  connection  the  exit  of 
mucus  from  the  larynx)  is  wanting  and  collapse  is  feared.  The  muriate' 
may  be  substituted  for  the  carbonate,  in  doses  of  two  grains  or  more,  if 
there  is  no  indication  for  a  cardiac  stimulant. 

Vomiting  consists  in  a  great  measure  of  forced  expiration  attended  by 
cough  and  evacuation  of  the  air-passages  as  well  as  of  the  stomach ;  aud  in 
cases  where  mucus  accumulates  in  the  bronchi  to  such  an  extent  as  to  cause 
dyspnoea,  emetics,  of  which  ipecac  is  perhaps  the  safest,  are  often  very  use- 
ful. Five  to  ten  grains  will  usually  produce  fairly  prolonged  vomiting 
aud  retching  without  implicating  the  alimentary  canal ;  but,  unless  a  con- 
siderable quantity  of  mucus  is  got  rid  of  and  evident  relief  to  the  respira- 
tion follows,  it  is  useless  to  repeat  the  dose  if  free  emesis  has  been  once 
obtained.  Turpeth  mineral  is  a  sj^cedy  and  sure  emetic,  aud,  although 
observation  has  proved  that  it  may  cause  salivation  and  diarrhoea  in  adults, 
even  after  producing  prompt  and  free  emesis,  I  have  never  hesitated  to  give 
it  in  an  emergency  or  in  cases  where  ipecac  has  failed  to  act,  and  have  thus 
far  observed  no  bad  effects  from  its  use.  With  zinc,  alum,  or  apomorphine 
I  have  had  no  experience  in  bronchitis,  nor  do  I  believe  that  the  sudden 
expulsion  of  the  contents  of  the  stomach  which  the  last-named  drug  pro- 
duces can  be  particularly  effective  in  ridding  the  bronchi  of  mucus.  A 
more  prolonged  and  continuous  effort  I  should  judge  would  be  required, 
and  I  should  hesitate  to  use  it  in  case  of  a  very  young  child,  for  fear  of 
producing  collapse. 

Demulcents,  like  flaxseed  and  slippery  elm,  seem  to  contribute  to  the 
patient's  comfort  during  the  dry  stage,  and  may  be  freely  given.  Should 
the  excessive  secretion  of  mucus  continue  after  the  acute  stage  has  passed,  a 
few  drops  of  oil  of  turpentine  in  milk,  or  a  mixture  containing  fluid  extract 
of  cubebs,  may  be  tried,  and  usually  some  benefit  will  be  derived.  When 
the  cough  is  spasmodic,  as  occasionally  hapjjens,  terebin  or  eucalyptus  oil 
should  be  given  in  small  doses  and  the  effect  carefully  watched. 

Cod-liver  oil  and  iron  are  extremely  useful  in  debilitated  cases  where 

'  Alkalies  stimulate  the  respiratory  as  well  as  the  gastric  tract. 
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fever  is  not  present  to  any  extent  and  the  stage  of  expectoration  is  pro- 
longed. The  former  should  be  given  in  the  form  of  a  palatable  emulsion, 
and  the  latter  can  be  agreeably  disguised  as  follows  : 

R   Ferri  pyrophospliat. ,  5  i-  3 ' ; 

Aquie  cinnamomi, 

Syrup,  simp.,  aa,  gii. 
M. 
Sig. — Teaspoonful  three  times  a  day. 

The  pyrophosphate  is  one  of  the  most  digestible  of  all  ferruginous  prepara- 
tions, and  I  have  never  known  a  child  to  object  to  the  prescriptioa  given 
above. 

The  diet  should  be  easily  digestible,  and  broths  and  soups  substituted 
for  meats  (in  cases  of  robust  children  who  are  old  enough  to  eat  it)  during 
the  acute  stage.  In  younger  children,  whose  habitual  diet  is  composed  of 
milk  or  some  one  of  the  infant  foods,  with  occasional  indulgence  in  more 
solid  nutriment,  the  latter  is  best  omitted  until  convalescence  is  established. 
In  those  who  are  naturally  feeble,  on  the  contrary,  additional  nourishment 
is  required,  and  their  strength  should  be  sustained  by  stimulants  and  beef 
peptinoids  throughout  the  entire  course  of  the  disease  and  during  the  period 
of  convalescence. 

A  cup  of  warm  broth  or  lemonade  will  be  found  to  act  as  a  jji^dmonary 
sedative  in  many  cases,  and  enable  the  medical  attendant  to  avoid  in  a 
certain  measure  the  use  of  opiates.  The  mucus  which  children  habitually 
swallow  often  produces  abdominal  pain  and  discomfort,  which  is  readily 
cured  by  a  laxative,  which  frequently  brings  away  a  large  amount  of  the 
irritating  material. 

Antimony,  which  is  a  most  potent  cardio-vascular  depressant,  should 
never  be  prescribed  for  very  young  children,  and  whatever  good  effects  it 
produces  in  older  ones  are  obtainable  by  safer  means.  I  am  not  prepared  to 
admit  that  quinine  "  tightens  a  cough,"  but  I  have  never  observed  the  least 
benefit  from  its  use  in  the  bronchitis  of  childi-en. 

The  following  prescriptions  have  proved  useful : 

R   Moqjhinje  sulphat.,  gr.  J-i ; 
Chloroformi,  Tt\,ii-x ; 
Syrup,  pruni  Virgin.,  §ii. 
Sig. — Shake,  and  take  one  teaspoonful  as  directed. 

This  may  be  used  to  allay  obstinate  night-cough  when  milder  remedies  have 
failed.     Its  use  must,  of  course,  be  guarded  by  explicit  directions. 

In  cases  where  the  mucous  secretion  continues  for  some  days  after  the 
acute  stage  has  passed,  and  the  bronchitis  threatens  to  become  chronic,  either 
of  the  following  may  be  tried  : 

R   Wine  of  tar  (Wyeth's),  gii 
Dose,  fifteen  drops  to  a  half-teaspoonful  four  times  a  day. 
Vol.  II.— 39 
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R   Ext.  cubebse  fluid.,  ji-iii; 
Chloroformi,  n\,v-xii ; 
Syrup,  pruni  Virgin., 
Syrup,  tolutani,  aa,  ^iss. 
M. 
Sig. — Shake,  and  take  one  teaspoonful  four  times  a  day. 

As  a  general  rule,  it  is  advisable  in  prescribing  to  separate  medicines 
■which  are  given  to  check  the  act  of  coughing  from  those  which  promote 
expectoration ;  but  the  following  mixtures  are  often  useful  in  cases  where 
the  bronchial  mucus  is  tenacious  and  difficult  to  raise,  or  the  cough  during 
the  "  dry  stage"  is  frequent  and  ineffective.  Tolu  and  wild  cherry,  in  the 
form  of  syrups,  have  probably  veiy  little  therapeutic  action.  Whatever 
effect  the  latter  may  produce  is  very  temporary,  and  its  administration  in 
small  doses  three  or  four  times  a  day  is  practically  useless.  Both  prepara- 
tions, however,  possess  the  rare  merit  of  being  agreeable  to  the  taste ;  and 
young  children  seldom  object  to  taking  doses  containing  a  sufficient  quantity 
of  either  to  disguise  the  flavor  of  remedies  which  given  by  themselves  would 
be  promptly  declined  after  the  first  trial. 

R   Tinct.  opii  camphorat.,  gi-iii; 

Ammonii  chloridi,  Jss-ii; 

Syrup,  pruni  Virgin.,  ^i; 

Syrup,  tolutani,  ad  giiss. 
M. 
Sig. — Shake,  and  take  one  teaspoonful  p.  r.  n. 

R   Tinct.  opii  camphorat.,  gi-iii; 

Syrup,  ipecac,  gss-^iiss; 

Syrup,  pruni  Virgin.,  gi; 

Syrup,  tolutani,  ad  giiss. 

M. 

Sig. — Shake,  and  take  one  teaspoonful  p.  r.  n. 

A  large  number  of  drugs  of  which  no  mention  is  made  in  this  article 
are  no  doubt  fully  as  effective  as  those  which  have  been  i-ecommended.  It 
is  the  writer's  belief  that  confinement  to  the  bed  in  a  well-ventilated  room 
which  is  kept  at  a  proper  temperature,  together  Mdth  a  carefully-regulated 
diet,  contributes  more  to  the  patient's  recovery  than  any  cough-mixtures, 
however  artfully  compounded,  in  a  large  majority  of  cases. 

At  the  same  time,  something  can  be  done  to  make  a  child  (and  its 
parents)  more  comfortable  during  an  acute  bronchitis  by  the  judicious  use 
of  drugs.  Mild  cases  can  occasionally  be  aborted,  the  annoying  cough 
safely  controlled  in  a  measure,  and  the  hypersecretion  of  mucus  after  the 
acute  stage  is  over  is  often  promptly  checked,  by  the  means  which  have  been 
described.  Should  they  fail  after  a  fair  trial,  a  change  of  air  will  frequently 
bring  about  the  desired  improvement.  Nor  is  it  necessary  to  move  the  chiln 
to  a  distant  point,  as  a  rule, — any  change,  providing  the  air  breathed  is 
pure,  usually  proving  beneficial.    In  conclusion,  the  writer  would  emphasize 
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the  fact  that  broncho-pueumonia  (often  disguised  under  the  term  "capillary 
bronchitis")  very  rarely  supervenes  in  acute  bronchitis  of  healthy  children 
whose  home  surroundings  are  tolerably  comfortable  and  cleanly,  and  that  it 
is  entirely  unnecessary  to  keep  the  patients  constantly  on  the  verge  of  emesis 
with  the  idea  of  avoiding  a  danger  which  is  purely  imaginary  in  a  vast 
majority  of  cases. 


CHEONIC   BEONOHITIS. 

Chronic  bronchitis  in  children  is  rarely  seen  in  hospital  wards,  but  is  ob- 
served not  infrequently  in  out-patient  clinics  and  occasionally  in  jjrivate  prac- 
tice. There  are  two  distinct  types  of  this  affection.  The  more  common  is 
that  which  consists  essentially  of  a  mere  prolongation  of  the  cough  and  ex- 
pectoration which  accompany  an  acute  attack  of  bronchial  catarrh.  It  is 
often  difficult  or  impossible  to  account  for  this  obstinate  persistency  of 
symptoms ;  but  in  many  instances  a  rational  explanation  is  afforded  by  the 
constitutional  weakness  of  the  patient,  whose  rallying-powers  are  defective. 
lu  other  cases  the  degeneration  of  an  acute  attack  into  a  chronic  cough  in 
an  otherwise  healthy  child  can  be  traced  to  injudicious  exposure  to  cold  or 
damp  before  thorough  recovery  has  been  attained,  or  to  lack  of  proper  and 
sufficient  nourishment  during  convalescence.  Any  defects  in  heating,  venti- 
lation, or  drainage,  or  of  the  manifold  conditions  called  "sanitary  surround- 
ings," which  allow  the  breathing  of  impure  air,  may  be  cited  as  causes  of 
this  form  of  chronic  bronchitis.  The  symptoms  are  identical  with  those 
present  during  the  stage  of  expectoration  in  acute  attacks,  and  recjuire  no 
special  notice.  The  patient  may  appear  quite  well  in  other  respects,  appe- 
tite, sleep,  and  strength  may  be  perfectly  good,  but  an  obstinate  cough  and 
hypersecretion  of  bronchial  mucus  are  present. 

The  other  type  is  associated  with  signs  of  scrofula  or  of  rachitis.  The 
mucous  membranes  of  scrofulous  children  are  particularly  sensitive  and  very 
subject  to  attacks  of  obstinate  catarrhal  inflammation,  and  the  bronchitis  in 
such  cases  is  analogous  to  the  chronic  coryzas  which  are  so  common  among 
this  class.  The  influence  of  rachitis  in  the  causation  of  chronic  pulmonary 
catarrh  is  clearly  recognized.  Even  without  any  deformity,  the  rachitical 
process  is  accompanied  from  an  early  period  Avith  bronchial  and  tracheal 
catarrh.  A  chronic  cough  in  an  infant,  with  very  little  or  no  fever,  dis- 
appearing and  returning,  mostly  with  copious  secretion, — which,  however, 
is  swallowed  as  soon  as  it  reaches  the  pharynx, — rouses  the  suspicion  of 
general  rachitis.'  Certain  cases  of  convalescence  from  broncho-pneumonia 
and  whooping-cough  might  perhaps  properly  be  classified  under  the  head 
of  chronic  bronchitis.     Following  whooping-cough  an  occasional  recurrence 

'  Jacobi,  Pepper's  System  of  Medicine,  vol.  ii. 
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of  inspiratory  spasm  often  tells  the  story  of  its  origin ;  but,  aside  from  this 
"  coqueluchoides"  are  liable  to  accompany  chronic  bronchitis  in  children 
who  have  never  been  subject  to  pertussis. 

Whatever  the  child's  constitutional  state  may  be,  the  physical  signs  are 
the  same  in  all  cases :  coarse  rales,  dry,  or  moist,  or  both,  heard  throughout 
both  lungs.  If  fine  rales  are  present,  they  are  usually  confined  to  the  lower 
lobes.  The  resonance  is  normal,  unless  emphysema  is  present.  These  signs 
together  with  absence  of  fever,  and  a  history  of  frequent  cough  with  pro- 
longed paroxysms  morning  and  night,  and,  as  a  rule,  copious  expectoration, 
usually  render  the  diagnosis  sufficiently  easy.  That  the  cough  is  not  due 
to  a  long  uvula  or  a  follicular  pharyngitis  can  be  proved  by  inspection. 
From  fibroid  phthisis,  of  which  one  occasionally  meets  with  marked  exam- 
ples in  children,  the  distinguishing  features  of  chronic  bronchitis  are  unim- 
paired resonance ;  diifusion  of  rales,  which  are  not  of  the  kind  significant 
of  consolidation  or  dilated  bronchi ;  normal  vocal  resonance  and  fremitus ; 
and  absence  of  violent  retching  efforts,  attended  with  profuse  expectoration 
of  purulent  matter,  which  is  often  offensive  to  the  smell,  from  retention  in 
tubes  which  have  lost  their  elasticity. 

Prognosis.— Chronic  bronchitis  in  children  as  compared  with  that  of 
adults  is  benign  and  bearable.  The  chances  of  recovery  in  an  otherwise 
healthy  subject  are  infinitely  better  than  in  older  people,  for  the  reason  that 
emphysema  of  any  extent  is  rare,  and  if  pi-esent  may  ultimately  disappear, 
providing  the  bronchial  lining  resumes  its  normal  condition.  The  state 
of  the  disease  is  very  marlcedly  influenced  by  atmospheric  conditions ;  and 
after  a  succession  of  warm  days  the  cough  may  entirely  cease,  but  reappears 
in  cold  or  damp  weather.  The  supervention  of  other  acute  lung-diseases, 
in  case  the  child's  constitutional  condition  is  otherwise  satisfactory,  is  appar- 
ently no  more  to  be  dreaded  in  chronic  bronchitis  than  in  good  health.  The 
only  exception  to  this  rule  is  tubercle,  of  which  a  family  history  is  occasion- 
ally obtained  in  children  who  cough  for  an  indefinite  time  without  impair- 
ment of  their  general  health  until  this  disease  develops.'  Occasionally  col- 
lapse of  a  large  area  of  lung  occurs,  which  may  prove  fatal ;  but  often 
reinflation  takes  place.  I  have  more  than  once  observed  this,  and  have 
been  surj)rised  to  see  how  slight  were  the  rational  symptoms  accompanying 
unmistakable  physical  signs  of  atelectasis  of  a  large  portion  of  a  lobe,  as  cor- 
roborated by  prompt  and  complete  re-expansion.  In  scrofula  and  rachitis, 
chronic  bronchial  catarrh  is  but  one  of  a  train  of  attendant  evils,  and  is 
liable  to  develop  at  any  time  into  a  subacute  broncho-pneumonia  (rarely  an 
acute  attack)  or  to  invite  a  deposition  of  miliary  tubercle. 

Treatment. — Benefit  is  often  derived  from  the  use  of  the  class  of  reme- 
dies which  includes  turpentine,  eucalyptus,  copaiba,  cubebs,  and  sandal-wood. 
Sugar  and  milk  are  the  vehicles  in  which  they  can  best  be  administered  to 
young  children,  while  older  ones  can  often  be  taught  to  swallow  small  cap- 

'  J.  Canby,  Arch.  Gen.  de  Med.,  vol.  ii.,  1886. 
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sules.  If  a  change  of  air  can  be  had,  it  often  produces  a  favorable  effect 
in  cases  where  drugs  fail.  Children  whose  health  is  impaired  from  any 
cause,  including  such  as  suffer  from  a  constitutional  taint  of  scrofula  or 
rachitis,  derive  more  benefit  from  cod-liver  oil  and  iron  (particularly  the 
iodide)  than  from  remedies  addressed  directly  to  the  cough.  The  latter  are 
frequently  useful  adjuvants  in  these  cases,  if  given  in  a  form  which  does 
not  interfere  with  appetite  and  digestion. 

In  view  of  the  liability  of  children  suffering  with  chronic  bronchitis  to 
contract  tubercle,  they  should  not  be  admitted  to  hospital  wards  for  treat- 
ment of  this  disease  only. 

MECHANICAL   BRONCHITIS. 

Mechanical  bronchitis  signifies  an  inflammation  of  the  bronchial  mucous 
membrane  which  is  caused  by  the  inhalation  of  any  irritating  substance 
sufficiently  light  to  float  in  the  air, — dust  or  minute  particles  of  mineral  or 
vegetable  substances.  In  America  it  is  rarely  due  to  the  employment  of 
children  in  such  industries  as  render  workers  liable  to  inhalations  of  this 
kind ;  and  when  it  occurs  it  is  usually  caused  by  accidental  and  temporary 
exposure  to  an  atmosphere  favorable  to  its  development,  and  promptly 
disappears  when  such  exposure  ceases. 


PSEUDO-MEMBRANOUS  BRONCHITIS. 

Synonymes. — Plastic,  Croupous,  or  Fibrinous  bronchitis.  Bronchial 
croup.  Bronchial  polypi. 

Deflnition. — Bronchitis,  acute  or  chronic,  the  distinguishing  feature  of 
which  is  membranous  exudation  of  greater  or  less  extent  within  the  bron- 
chial tubes. 

Pseudo-membranous  bronchitis  is  extremely  rare  at  any  age.  Of  seventy- 
six  cases,  eleven  only  occurred  in  children  of  twelve  years  or  under.  Its 
etiology  is  unknown.  Neither  tubercle,  syphilis,  rachitis,  nor  scrofula  ap- 
pears to  be  intimately  connected  with  its  causation.  The  disease  may 
be  diffused  or  circumscribed,  and  the  period  during  which  membrane  is 
coughed  up  at  intervals  may  vary  from  a  day  or  two  to  mouths  or  years. 
Occasionally  haemoptysis  precedes  or  accompanies  the  appeai-anee  of  the 
bronchial  casts.  In  seventeen  cases  occurring  in  children  of  twelve  years 
or  under,  I  find  this  symptom  noted  twice  only.  The  shortest  period 
during  which  membrane  was  thrown  off  was  two  days,  and  the  longest 
four  years. 

Aside  from  the  usual  symptoms  of  bronchitis,  certain  signs  are  some- 
times present  which  might  lead  to  a  suspicion  of  the  true  nature  of  the 
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trouble  before  the  appearance  of  casts  makes  the  diagnosis  positive.  These 
are — absence  of  respiratory  sounds,  dulness  over  circumscribed  areas '  dysp- 
noea, and  dread  of  sutfocation.  The  physical  signs  (when  any  are  present) 
naturally  lead  to  a  suspicion  of  a  pneumonia, — an  error  which  is  sometimes 
further  confirmed  by  the  casts  being  of  such  soft  consistency  and  so  striated 
with  blood  as  closely  to  resemble  rusty  sputa.  But  the  blood  is  saperficial 
in  the  membranous  expectoration,  and  is  easily  washed  off,  while  in  the 
sputa  of  pneumonia  it  is  intimately  mixed  with  the  other  elements.  The 
presence  of  a  foreign  body  in  one  of  the  bronchial  tubes  also  gives  rise  to 
signs  similar  to  those  noted  in  some  cases  of  membranous  hi'ouchitis,  and 
in  a  vast  majority  of  instances  a  correct  diagnosis  is  not  arrived  at  until  the 
membrane  is  cast  off  and  its  nature  recognized.  Its  expulsion  is  at  times 
easy,  and  at  other  times  accomplished  only  with  the  greatest  effort  and 
accompanied  by  suffocative  paroxysms.  Sometimes  small  pieces  only  are 
coughed  up,  while  at  other  times  complete  casts  of  the  bronchial  tree,  down 
to  its  minute  ramifications,  are  cast  off.^  Great  relief  is  experienced  after 
getting  rid  of  the  membrane,  which  is  white  or  yellowish  white  in  color, 
and  consists  microscopically  of  a  structureless  fibrinous  material  containing 
leucocytes  and  occasionally,  but  rarely,  red  corpuscles  and  epithelial  cells, 
The  portions  which  come  from  the  upper  bronchi  are  recognized  by  their 
size  and  by  the  concentric  layers  of  fibrin  composing  them. 

Of  the  seventeen  cases  mentioned,  the  youngest  was  that  of  a  child  of 
three  years,  and  four  occurred  in  children  of  twelve.  Seven  were  acute,  nine 
were  chronic,  and  the  duration  of  one  is  not  stated.  Of  the  acute  cases 
one  was  that  of  a  boy,  five  occurred  in  girls,  and  in  one  the  sex  was  not 
mentioned.  The  chronic  cases  were  five  boys  and  four  girls.  Of  the  acute 
cases  four  recovered.  The  result  in  a  majority  of  the  chronic  cases  is  not 
given.  According  to  Lebert,  the  disease  is  much  more  frequent  (taking  all 
cases,  irrespective  of  age)  in  males  than  in  females. 

Treatment. — The  treatment  consists  in  the  inhalation  of  alkaline  steam 
(particularly  lime-water,  in  which  the  membrane  is  said  to  be  quite  soluble), 
and  the  administration  of  iodide  of  potassium  or  mercury  for  their  con- 
stitutional effects.  The  expectoration  of  the  membrane  when  loose  can  be 
aided  by  emetics  of  ipecac  and  turpeth  mineral.  The  strength  should  be 
supported  throughout  by  easily  digestible  nourishment,  and  stimulants  if 
required. 

•According  to  Riegel  (Trousseau's  Cyclopsedia  of  Medicine),  in  cases  of  large  bron- 
chial casts  firmly  adherent,  the  inspiratory  murmur  is  absent,  but  percussion-sonority  n 
unimpaired.  I  have  read  two  or  three  cases  reported  as  occurring  in  children,  where  duuiesi 
on  percussion  was  noted. 

2  A  case  of  this  kind  occurring  in  a  child  of  three  was  reported  by  Dr.  Geo.  H.  Lyman, 
of  Boston.     (Boston  Med.  and  Surg.  Journal,  1878,  vol.  i.  p.  108.) 
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CAPILLAET  BRONCHITIS. 

No  term  in  the  nomenclature  of  medicine  has  done  so  much  to  confuse 
the  minds  of  students,  and  prevent  men  of  experience  from  arriving  at  a 
common  and  definite  understanding  regarding  important  points  in  discuss- 
ing the  acute  pulmonary  diseases  of  childhood,  as  "  capillary  bronchitis." 
Within  the  past  few  years,  however,  its  employment  to  describe  a  distinct 
and  independent  disease  has  diminished,  and  the  space  allotted  to  it  in  the 
writings  of  the  best  authorities  has  been  abridged.  It  is  seldom  spoken 
of  now  as  a  bronchiolitis,  but  is  generally  described  as  "  inflammation  of 
the  small  but  not  the  smallest  bronchial  tubes," — in  other  words,  a  bron- 
chitis which  has  reached  the  highest  possible  development  without  becoming 
a  broncho-pneumonia, — a  condition  which  cannot  with  certainty  be  recog- 
nized by  either  physical  or  rational  signs ;  for  even  if  broncho-pneumonia 
is  present,  its  lesions  may  be  too  small  or  too  deeply  seated  to  afford  evi- 
dence of  their  presence  to  the  ear,  while  the  rational  symptoms  may  be 
utterly  insufficient  (even  in  undoubted  cases)  to  base  a  pronounced  opinion 
on,  in  the  absence  of  more  positive  proof. 

It  has  been  repeatedly  described  as  one  of  the  most  fatal  diseases  of 
childhood ;  yet  accounts  of  autopsies  are  wanting  where  an  inflammation 
of  the  small  but  not  the  smallest  tubes  has  been  verified  by  competent  ob- 
servers (after  thorough  microscopic  search  for  evidence  of  other  and  more 
important  pathological  changes)  as  being  the  cause  of  death.  Meanwhile, 
accounts  of  autopsies  in  cases  where  capillary  bronchitis  was  credited  with 
causing  death,  but  where  collapsed  vesicles  and  other  evidence  of  broncho- 
pneumonia, commencing  or  established,  have  been  found  post  mortem,  are 
common  enough.  Under  these  circumstances  it  would  certainly  appear 
wiser  to  avoid  mention  (at  any  rate,  as  a  distinct  and  grave  disease)  of 
a  condition  which  cannot  be  diagnosticated  during  life  or  verified  after 
death. 

The  use  of  the  term  "  capillary  bronchitis"  in  other  senses  (to  describe 
either  the  early  stage  of  broncho-pneumonia  or  a  condition  in  which  the 
advent  of  this  disease  is  merely  feared  or  suspected),  although  perhaps  not 
so  objectionable  as  the  one  already  alluded  to,  is  nevertheless  open  to 
criticism. 

The  name  has  been  so  frequently  associated  with  pulmonary  collapse  as 
to  give  rise  to  the  idea  in  the  minds  of  some  that  the  two  conditions  are 
almost  inseparable ;  whereas  it  is  not  uncommon  to  obtain  perfectly  good 
proof  of  collapse  in  feeble  children,  where  implication  of  the  small  tubes 
by  the  insignificant  amount  of  bronchial  inflammation  present  is  rendered 
extremely  improbable  by  the  speed  (at  times)  with  which  reinflation  of  con- 
siderable areas  takes  place.  Instances  of  this  sort  are  by  no  means  rare, 
and  the  very  slight  degree  of  disturbance  of  breathing  which  even  pretty 
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extensive  collapse  has  been  known  to  cause  under  such  circumstances  should 
be  regarded  as  merely  proving  that  a  substitution  of  an  entirely  useless 
portion  of  lung  in  place  of  universally  defective  respiratory  expansion  has 
been  effected,  either  by  means  of  a  mucous  plug  rendering  a  bronchus  of 
some  size  impermeable  to  inspired  air,  or  merely  through  a  sudden  loss  of 
tension  in  the  alveolar  walls,  neither  of  which  conditions  bears  the  slightest 
resemblance  to  "  capillary  bronchitis."  Possibly  "  terminal  bronchitis "  if 
generally  adopted  in  speaking  of  the  utmost  development  which  per  se  a 
bronchial  catarrh  is  capable  of  attaining,  would  prove  useful  in  doing  aM'av 
in  this  connection  with  a  term  which  loose  usage  has  made  capable  of  con- 
veying various  meanings.  This  change,  together  with  the  invariable  use 
of  the  word  "  bronchiolitis"  to  express  inflammation  of  the  terminal  stems 
which  is  essential  to  broncho-pneumonia,  might  after  a  time  bring  about 
the  final  disapj)earance  of  "  capillary  bronchitis,"  which  has  become  a 
troublesome  and  intangible  ghost,  both  in  clinical  teaching  and  in  medical 
literature. 


BRONCHO-PNEUMONIA. 
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ACUTE  BROITCHO-Pl^EUMONIA. 

Synonymes. — Acute  lobular  pneumonia,  Acute  catarrhal  pneumonia, 
Capillary  bronchitis, — and  others  which  are  obsolete. 

Definition. — Acute  inflammation  of  the  bronchial  lining  membrane, 
which  by  direct  extension  and  mechanical  phenomena  incidental  to  the  dis- 
ease involves  the  connective  tissue,  bronchioles,  and  air-cells.  In  severe 
cases  every  component  element  of  the  lung  may  become  implicated  by  the 
inflammatory  process,  which  assumes  in  each  part  the  form  proper  to  the 
tissue  aifected.  The  terra  "  lobular  pneumonia"  is  objectionable,  inasmuch 
as  it  neither  includes  nor  suggests  the  bronchial  inflammation  which  is 
essential  to  the  disease;  moreover,  an  embolic  pneumonia  is  anatomically 
"  lobular,"  but  is  totally  unlike  the  disease  under  consideration.  "  Catar- 
rhal pneumonia"  is  incorrect,  because  other  tissues  than  mucous  membrane 
are  involved  to  a  marked  degree.  "  Capillary  bronchitis"  is  a  term  which 
admits  of  so  many  interpretations  that  its  use,  either  to  describe  the  early 
stage  of  a  broncho-pneumonia  or  in  any  other  sense,  is  to  be  avoided. 

Prevalence  and  Mortality. — In  our  Northern  cities  broncho-pneu- 
monia is  very  common  among  children  under  five  years  of  age,  and  its 
mortality  is  large.  The  following  table  shows  the  total  number  of  deaths 
certified  as  due  to  "  bronchitis"  and  "  pneumonia"  among  children  under 
five,  as  set  forth  in  the  reports  of  the  Boston  Boai'd  of  Health  during  a 
period  of  eight  years, — 1879  to  1886  inclusive.  The  whole  number  of 
deaths  from  the  other  most  fatal  diseases  of  childhood,  during  the  same 
time  and  for  the  same  age,  is  also  given  : 


Bi-unchitis  and  pneumonia 
Cholera  infantum    . 

Diphtheria       

Uiarrhtea  .  .    . 


2050 
3577 
2180 
1617 


Croup 

Whooping-cough 
Scarlet  fever 
Measles 


969 
624 
624 
412 


A  vast  majority  of  deaths  credited  to  "  bronchitis"  were  undoubtedly 
due  to  acute  broncho-pneumonia,  as  one  never  hears  of  uncomplicated 
bronejiitis  being  verified  as  a  cause  of  death  by  competent  observers  of 
post-mortem  appearances.  That  by  far  the  greater  number  of  those  re- 
ported as  due  to  "pneumonia"  were  caused  by  acute  broncho-pneumonia 
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becomes  evident  wnen  we  reflect  upon  the  extreme  rarity  of  fatal  croupous 
pneumonia  in  young  children,  broncho-pneumonia  being  not  only  the  more 
common  but  by  far  the  more  fatal  disease  among  this  class.  When  we  also 
consider  that  the  disease  under  consideration  is  one  of  the  gravest  com- 
plications of  whooping-cough  and  measles,  and  may  very  well  have  been 
the  fatal  element  in  many  of  the  deaths  credited  to  them,  we  may  safely 
estimate  its  direct  fatality  as  equal  to  that  of  diphtheria  and  second  ouly 
to  that  of  cholera  infantum  among  children  under  five  years. 

Again,  it  should  be  borne  in  mind  that  broncho-pneumonia  is  the  start- 
ing-point of  a  large  percentage  of  all  cases  of  pulmonary  consumption  iu 
children, — although  very  good  authorities  deny  that  this  is  the  case  unless 
a  predisposition  to  tubercle  is  present. 

Etiolog-y. — Here,  as  in  bronchitis,  climate  is  an  important  element  of 
causation.  Sudden  changes  of  temperature  and  humidity  are  the  essential 
characteristics  of  climates  in  which  the  disease  prevails. 

The  anatomical  peculiarities  of  the  child's  lung  described  in  the  article 
on  bronchitis  should  also  be  borne  in  mind.  The  relatively  large  size  of 
the  bronchial  and  respiratory  epithelium,  its  irritability,  the  ease  with  which 
it  is  proliferated  and  shed,  and  the  fact  that  inflammation  in  children  is  apt 
to  be  of  embryonal  type,  are  facts  which  require  consideration  in  forming 
an  opinion  regarding  the  etiology  of  broncho-pneumonia. 

It  is  during  the  period  of  dentition  that  the  disease  occurs  with  greatest 
frequency  and  is  attended  with  greatest  fatality.  As  the  lung  develops  and 
begins  to  assume  the  adult  type,  it  becomes  far  less  subject  to  this  form  of 
inflammation,  and  the  chances  of  recovery  from  the  disease  in  case  it  should 
occur  are  greatly  increased.  In  other  words,  age  is  a  main  factor  of  causa- 
tion and  fatality.  The  following  table  proves  that  a  large  majority  of  fatal 
cases  occur  during  the  first  two  years  of  life.  I 
deaths  reported  as  due  to  "bronchitis,"  nearly 
doubtedly  caused  by  broncho-pneumonia. 


I 


have  included  in  it  the 
all  of  which  were  un- 


Deathsfrom  "  Pneumonia"  and  "  Bronchitis"  occurring  among  Children  in  Boston  during  the 

nine  years  1879-87. 


Yeab. 

Under  1 
Year. 

1  TO  2 

Years. 

2  TO  3 
Years. 

3  TO  4 
Years. 

4  TO  5 
Years. 

5  TO  10 
Years. 

P. 

B. 

P. 

B. 

P. 

B. 

P. 

B. 

P. 

B. 

P. 

B. 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887    .  . 

102 

114 

128 

78 

89 

91 

101 

117 

109 

103 
160 
154 
179 
168 
204 
211 
191 
211 

47 
61 
57 
44 
51 
62 
88 
57 
62 

27 
44 
64 
54 
59 
65 
90 
53 
70 

28 
82 
29 
17 
35 
24 
39 
26 
23 

14 
9 
9 
20 
20 
21 
23 
42 
27 

7 
16 

9 
15 
14 

7 
22 
17 
19 

1 
6 
8 
7 
3 
8 

10 
8 
7 

10 
18 
13 
11 
10 

9 
22 

4 
19 

3 
5 
4 
1 

3 
4 
3 
2 

8 

6 
10 
18 
17 
23 
24 
36 
19 
34 

1 
2 
5 

14 
8 
4 
8 
9 
9 

60 

Total      .  . 

929 

1581 

529 

526 

253 

185 

126 

58 

116 

33 

187 
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Again  I  wish  to  emphasize  the  fact  that  broncho-pneumonia  is  far  com- 
moner and  infinitely  more  fatal  than  croupous  pneumonia  in  children  under 
five.  That  it  is  commoner  most  authorities  agree.  That  it  is  more  fatal 
can  be  proved  by  the  records  of  autopsies  performed  in  all  large  institutions 
where  children  are  treated.  The  figures  given  above  plainly  show  that  the 
prognosis  of  pneumonia  in  children  between  the  ages  of  five  and  ten,  when 
the  croupous  form  is  the  more  frequent,  is  favorable  as  compared  with  that 
of  cases  occurring  among  those  who  are  younger.  The  improbability  of 
the  mortality  from  bronchitis  exceeding  that  of  pneumonia,  as  would  appear 
from  the  figures  given  (pneumonia  2140,  bronchitis  2443),  must  be  ap- 
parent to  all.  The  table  would  lead  us  to  infer  that  the  differential  diagnosis 
between  the  two  diseases  in  children  becomes  easier  as  age  increases,  if  we 
contrast  the  marked  difference  in  the  relative  proportions  of  deaths  from 
"bronchitis"  and  "pneumonia"  before  and  after  the  third  year. 

One  would  naturally  suppose  that  the  more  adventurous  disposition  of 
boys  and  the  sports  they  indulge  in  would  render  acute  pulmonary  diseases 
more  fatal  to  them  than  to  the  opposite  sex.  This  theory  is  very  slightly 
substantiated  by  the  fact  that  of  the  deaths  from  pneumonia  between  the 
ages  of  three  and  ten,  during  eight  years  when  the  sex  was  obtainable,  two 
hundred  and  fifty  occurred  in  boys,  and  two  hundred  and  forty-five  in 
girls. 

The  influence  of  cold  and  damp  can  be  readily  seen  in  the  next  table, 
which  shows  the  number  of  deaths  from  "  pneumonia"  and  "  bronchitis," 
in  children  under  five,  for  each  month  during  a  period  of  six  years, — 1882 
to  1887  inclusive. 


Months. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1 
Total. 

P. 

B. 

P. 

B. 

P. 

B. 

P. 

B. 

P. 

B. 

P. 

B. 

January  . 
February  .  . 
March  .  .  . 
April .  . 
May   .  .  . 
June  .... 
July  .... 
August  .  .  . 
September  . 
October  .  .  . 
November 
December .  . 

17 

14 

16 

27 

19 

12 

8 

4 

5 

10 

17 

16 

30 
24 
28 
34 
80 
21 
13 

9 
12 

8 
16 
36 

18 

13 

31 

33 

26 

21 

10 

5 

3 

9 

12 

18 

26 
22 
33 
32 
25 
14 
14 
16 
10 
13 
25 
23 

29 

21 

16 

19 

8 

6 

7 

8 

14 

10 

23 

32 

32 
33 
33 
32 
20 
16 
15 
10 
18 
14 
44 
36 

31 
30 
39 
52 
37 
17 
11 
9 
10 
10 
10 
16 

46 
33 
38 
33 
42 
18 
17 
11 
23 
22 
23 
31 

18 
18 
20 
15 
20 
4 
14 

I 
15 
29 
50 

34 
28 
26 
31 
20 
11 
12 
11 
12 
20 
32 
59 

32 
17 
19 
18 
16 
18 
17 
15 
19 
14 
25 
21 

38 
35 
32 
23 
26 
16 
19 
13 
19 
34 
40 
38 

351 
288 
331 
249 
289 
174 
157 
120 
154 
179 
296 
376 

The  comparative  immunity  from  the  fatal  forms  of  acute  lung-troubles 
during  June,  July,  August,  September,  and  October  is  clearly  shown  in  the 
above  table. 

The  bronchial  inflammation  which  accompanies  measles  is  extremely  apt 
to  involve  the  lung-tissues  proper,  and  the  influence  of  this  disease  upon 
the  mortality  from  broncho-jjneumouia  is  very  marked.     In  1884  and  1886 
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there  were  one  thousand  and  two  deaths  reported  from  '"  pneumonia"  and 
"  bronchitis,"  and  during  these  years  one  thousand  and  thirteen  cases  of 
measles  occurred  in  Boston.  In  1885  and  1887  there  were  eleven  hundred 
and  sixty-four  deaths  from  the  above-named  diseases,  while  the  number 
of  cases  of  measles  reported  was  four  thousand  and  fifty-three.  This  in- 
crease of  the  mortality  from  the  prevalence  of  measles  can  be  demonstrated 
for  almost  any  given  period  of  time,  irrespective  of  season.  For  instance 
the  aggregate  mortality  from  acute  pulmonary  diseases  during  the  summer 
months  of  1882  and  1884,  when  Boston  was  comparatively  free  from 
measles,  was  one  hundred  and  twenty-nine  for  children  under  five.  During 
the  corresponding  months  of  1885  and  1887,  when  measles  were  very  prev- 
alent, the  returns  showed  a  total  of  one  hundred  and  eighty-one  deaths 
from  the  above  causes  for  children  of  the  same  age.  The  greatest  mortality 
in  any  one  month  during  four  years,  1883  to  1886  inclusive,  occurred  in 
December,  1886. 

Table  showing  the  Mortality  frmn  "  Pneumonia"  and  from  "  Bronchitis"  during  four  succes- 
sive Decembers,  and  the  Number  of  Cases  of  Measles  reported  during  these  Months  and 
the  preceding  Novembers. 


Yeae. 

Pneumonia. 

Bronchitis. 

Total. 

Measles. 

1886 

50 

16 
32 
18 

59 
31 
36 
23 

109 
47 
68 
41 

243 

30 

171 

0 

1885                   

1884 

1883 

That  broncho-pneumonia  is  more  prevalent  among  children  whose  sani- 
tary environments  are  bad  is  a  fact  clearly  recognized  by  more  than  one 
writer  on  the  subject.  Here  in  Boston  it  is  a  disease  of  the  very  poor,  and, 
so  far  as  its  fatal  form  is  concerned,  is  practically  confined  to  this  class.  To 
verify  this  statement  I  have  investigated  the  death-returns  of  three  sections 
of  the  city,  selected  as  representing  so  many  distinct  types  of  houses  and 
occupants.  Number  1  comprises  the  dwelling-portion  of  the  Sixth  Ward, 
which  is  Boston's  poorest  quarter, — overcrowded,  and  containing  a  large 
number  of  the  dirtiest  sort  of  tenement-houses.  Number  2  is  bounded  by 
Washington  and  Tremont  Streets  and  Chester  and  Union  Parks.  It  com- 
pi-ises  many  fine  private  houses,  more  of  medium  cost,  a  large  number  of 
boarding-houses,  and  a  few  dirty  tenements.  Number  3  is  bounded  by 
Arlington,  Beacon,  Fairfield,  and  Boylston  Streets.  It  contains  a  richer 
population  and  a  greater  number  of  costly  private  dwelling-houses  than 
any  other  area  of  similar  extent  in  the  city.  The  streets  are  broad,  and 
air  and  sunshine  are  plentiful.  Neither  section  includes  a  hospital  of  any 
size.  The  three  outlined  blocks  on  the  opposite  page  correctly  show  the 
comparative  size  of  these  sections,  and  a  very  close  estimate  of  the  popuia- 
tion  of  each  is  given. 
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No.  1.  Population,  17,000. 


No.  2.  Population,  5756. 


No.  3.  Population,  4600. 


In  1884  the  mortality  among  children  under  five  in  this  city  was : 
"pneumonia"  193,  "bronchitis"  303.  Section  1,  pneumonia,  22,  bron- 
chitis 39 ;  Section  2,  pneumonia  3,  bronchitis  0 ;  Section  3,  pneumonia  0, 
bronchitis  0.  In  1887  the  mortality  for  the  city  from  above  causes  was  : 
pneumonia  232,  bronchitis  333.  Section  1,  pneumonia  23,  bronchitis  33 ; 
Section  2,  pneumonia  1,  bronchitis  2;  Section  3,  pneumonia  1,'  bronchitis 
0.     The  above  figures  would  seem  to  be  fairly  conclusive. 

Another  inference  which  might  be  drawn  from  these  statistics  is  this. 
Although  measles  have  been  very  prevalent  during  the  past  year  (1887),  and 
the  mortality  from  the  causes  now  under  discussion  raised  in  consequence  of 
the  fact,  in  Section  1  it  was  less  than  in  1884,  when  very  few  cases  were  re- 
ported. Consequently  it  would  seem  that  among  the  poor  who  live  in  un- 
healthful  sections  the  mortality  is  not  influenced  to  any  great  extent  by  the 
presence  or  absence  of  measles.  Of  course  nothing  positive  can  be  stated 
from  a  solitary  observation  like  the  above ;  but  it  suggests  a  question  of 
some  interest  for  future  solution. 

Lumbroso  claims  to  have  discovered  the  egg-shaped  micrococcus  (Fried- 
lander's  pneumococcus,  observed  also  by  Fi'obenius  and  Emmerich)  in  cases 
dying  of  broncho-pneumonia  which  followed  measles,  diphtheria,  and  croup ; 
and  he  produced  by  its  inoculation  pneumonic  inflammation  in  animals. 
Thaon  ^  and  Loefery  both  found  bacilli  in  cases  of  fatal  broncho-pneu- 
monia following  acute  infectious  diseases ;  but  none  tallied  with  Fried- 
lander's  description  of  what  he  considers  the  specific  germ  of  croupous 
pneumonia,  which  is  probably  an  infectious  disea.se,  and  fastens  upon  the 
alveoli  (as  does  typhoid  fever  on  Peyer's  patches)  without  affecting  the 
bronchial  lining  or  pulmonary  connective  tissue, — presenting  a  marked  con- 
trast in  its  morbid  anatomy  to  the  disease  now  under  consideration.  Again, 
we  have  no  history  of  house-to-house  infection  of  broncho-pneumonia,  ex- 
amples of  which  in  the  croupous  form  in  pleasant  weather  have  been  pretty 
clearly  shown  by  Flindt,  at  the  International  Medical  Congress  of  1884,  and 
other  competent  observers.  Undoubtedly  a  variety  of  bacilli  have  been  ob- 
served in  broncho-pneumonia,  but  that  they  may  have  entered  the  lung  from 

'  An  infant  of  three  months ;  .sick  twenty-four  hours  ;  certificate  signed  by  an  iiTegular 
practitioner, 

'  Kevue  des  Maladies  de  I'Eiifance,  February,  1886. 
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the  upper  air-passages  (where  they  are  always  present,  as  a  result  of  decom- 
posed secretions  and  food,  in  prolonged  illness)  is  extremely  probable. 

So  far  as  can  be  judged  from  investigations  upon  this  point  up  to  the 
present  time,  it  would  seem  probable  that  the  disease  is  started  by  irritation 
of  the  bronchial  mucous  membrane  from  various  causes,  and  is  developed 
by  direct  extension  and  accidents  incidental  to  the  disease  (as  will  be  seen  in 
the  description  of  its  pathology)  to  other  tissues.  When  it  occurs  as  a  com- 
plication of  measles,  the  initial  (or  bronchial)  stage  is  often  so  short  as  to 
be  unappreciable,  so  quickly  are  the  bronchioles  and  alveoli  involved.  A 
case  is  cited  by  Northrup '  which  followed  measles  and  terminated  fatallv 
in  twenty  hours.  Notwithstanding  its  extremely  short  duration,  pus  escaped 
from  the  smaller  bronchi,  which  were  infiltrated  and  surrounded  by  con- 
gested zones.  He  remarks,  "  This  may  pass  for  a  typical  example  of  so- 
called  capillary  bronchitis  ;  and  yet  there  was  beginning  extensive  pleurisy 
over  both  lungs,  and  unmistakable  beginning  pneumonitis."  That  the 
bronchial  secretions  absorb  foul  odors  with  great  facility  is  shown  by  the 
result  of  an  experiment  by  Richardson,^  who,  having  a  bronchitis,  dis- 
covered that  breathing  in  proximity  to  a  jar  containing  decomposed  brain 
of  a  sheep  caused  the  expectoration  to  assume  a  fetid  odor  as  readily  as  did 
the  moist  hand,  moist  cotton  wool,  or  a  watery  solution  of  albumen.  He 
was  also  able  to  verify  the  deodorizing  influence  of  pure  air  by  observing 
that  the  odor  was  no  longer  present  in  the  expectoration  after  an  out-of- 
door  stroll.  Children  who  are  confined  to  the  bed  by  prolonged  illness  are 
frequently  subjects  of  the  disease  in  a  low,  insidious  form.  Hypostatic 
congestion  of  the  lungs  and  collection  of  bacteria  in  the  mouth  are  both 
favorable'  to  the  development  of  broncho-pneumonia  of  an  insidious  and 
chronic  type.  Children  who  are  subject  to  scrofula  and  rickets  are  very 
prone  to  contract  the  disease.  Occasionally,  but  rarely,  it  follows  chronic 
bronchitis  in  an  otherwise  healthy  child. 

In  view  of  the  above  facts,  the  conclusion  is  reached  that  climate,  age, 
poverty,  season,  prevalence  of  measles,  and  impaired  health  from  various 
causes  are  all  important  elements  of  causation.  That  a  specific  germ  may 
yet  be  discovered  is  very  probable ;  but  there  are  other  diseases  (notably 
syphilis)  whose  demands  for  a  revelation  of  the  kind  are  infinitely  more 
imperative. 

Morbid  Anatomy. — In  a  catarrhal  inflammation  of  the  bronchial 
lining  membrane  the  cells  of  columnar  epithelium,  with  their  ciliated 
fringes  which  form  the  superficial  inside  coating  of  the  tubes,  desquamate 
and  are  replaced  by  cells  of  embryonal  type,  which  are  rapidly  prolifer- 
ated and  shed.  The  debris  thus  formed,  together  with  the  secretion  of  the 
mucous  glands,  is  coughed  up  past  the  glottis,  provided  the  patient  s  powers 
of  expulsion  are  equal  to  the  task.     In  children  the  bronchial  epithelium 


>  Ref.  Hand-Book  Med.  Sci.  ^  Asclepiad,   vol.  iii.,  1886. 

'Strumpell  calls  this  form  "inhalation"  or  "deglutition"  broncho-pneumonia. 
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desquamates  with  extraordinary  ease,  and  the  proliferation  of  fresh  cells  is 
])articularly  active,  while  their  expelling  force,  owing  to  deficient  muscular 
development,  is  relatively  slight  as  compared  with  that  of  adults.  As  the 
inflammatory  process  advances,  the  amount  of  bronchial  secretion  increases, 
and  mucus  is  replaced  by  pus ;  and,  although  this  change  in  consistency 
would  render  its  expectoration  easier  if  other  things  were  equal,  the 
increase  in  amount,  and  the  impairment  of  the  patient's  naturally  feeble 
expulsive  powers  by  the  duration  of  the  illness-,  render  it  more  difficult  to 
get  rid  of  The  two  main  branches  of  the  bronchial  tree  naturally  conduct 
portions  of  the  secretion  which  the  child  is  uualjle  to  force  through  the 
glottis  to  the  lower  and  posterior  parts  of  the  lungs,  in  accordance  with  the 
sick  child's  natural  decubitus ;  and  it  is  these  portions  which  are  usually 
affected  in  broncho-pneumonia.  The  manner  in  which  this  retention  of 
the  secretion  acts  in  assisting  the  development  of  the  disease  will  be 
presently  described.  While  the  mucous  membrane  is  pouring  forth  an 
abundant  secretion,  the  inflammatory  process  per  se  is  advancing  irregularly 
in  various  directions, — not  only  to  some  of  the  bronchioles  and  air-cells, 
but  ouhvard  to  the  bronchial  walls  and  the  surrounding  connective  tissue. 
"  L'inflammation  se  propage  par  continuite."  ^  Small  round  cells  invade 
all  the  coats  of  a  portion  of  the  smaller  bronchi.  Sometimes  a  few  only  in 
a  portion  of  a  single  lobe  are  thus  involved ;  or  the  inflammation  may  be 
irregularly  distributed  and  affect  scattered  groups,  usually  in  the  posterior 
portions  of  the  lower  lobes.  Occasionally  all  or  nearly  all  the  smaller 
tubes  in  a  single  lobe  are  thus  involved,  resulting,  together  with  the  other 
pathological  phenomena,  in  a  condition  sometimes  called  "lobar  broncho- 
pneumonia." The  advance  of  the  inflammatory  process  may  be  extremely 
rapid  and  equivalent  to  an  almost  simultaneous  invasion  of  all  the  tissues 
involved ;  or  it  may  be  slow  and  gradual,  occupying  weeks,  or  even 
months. 

A  result  of  the  infiltration  of  the  bronchial  coats  in  severe  or  prolonged 
cases  is  dilatation  of  some  of  the  smaller  tubes  from  loss  of  their  elasticity ; 
and  in  consequence  of  this  there  is  a  great  diminution  of  their  contractile 
power.  These  dilatations  are  generally  fusiform,  and  situated,  as  one  would 
naturally  expect,  in  the  lower  lobes.  The  calibre  of  the  smaller  bronchi  is 
greatly  diminished  by  the  swelling  of  their  walls :  "  round  nucleated  cells 
known  as  embryonal  cells  appear,  and  tightly  pack  the  loose  tissue  between 
the  epithelial  lining  and  the  elastic  bronchial  walls."  *  Delafield  lays  great 
emphasis  upon  the  fact  that  a  zone  of  either  intense  congestion  or  genuine 
mflammation  surrounds  the  smaller  tubes,  and  that  the  morbid  process  can 
be  distinctly  seen  to  extend  thence  to  the  adjacent  air-vesicles,  the  walls  of 
which  are  attacked  by  this  peri-bronchial  pneumonia,  and  are  infiltrated 
with  cells  exactly  as  are  the  bronchial  walls, — showing  a  regular  advance 


F.  Balzer,  Nouveau  Dictionnaire  de  Medecine,  vol.  xxviii. 
'  Northrup,  loc.  cit. 
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outward  of  the  inflammatory  process  to  the  alveoli,  without  previous  impli- 
cation of  the  bi'onchioles  or  aspiration  of  morbid  material  being  needed  to 
achieve  this  result/  The  connective  tissue  surrounding  the  bronchioles^  is 
also  inflamed,  as  well  as  that  immediately  surrounding  the  alveoli.  Dr. 
J.  M.  Keating  '  lays  stress  upon  this  peri-alveolar  inflammation  as  a  prob- 
able factor  in  causing  collapse  by  direct  pressure.  The  interstitial  char- 
acter of  many  of  the  pathological  phenomena  probably  accounts  in  a  great 
measure  for  the  severity  and  prolonged  course  of  the  disease.  Meanwhile 
the  inner  surfaces  of  the  aifected  air-cells  shed  their  epithelium  and  secrete 
pus.  Moreover,  a  portion  of  the  bronchial  secretion  which  the  patient  is 
unable  to  cough  up  through  the  glottis  finds  its  way  into  some  of  them. 
In  addition  to  the  above-described  phenomena,  there  is  intense  congestion 
of  the  bronchial  vessels,  which  materially  aids  in  diminishing  the  lumen  of 
the  tubes,  some  of  the  smaller  of  which  sooner  or  later  become  filled  with 
secretion  which  has  gravitated  downward.^ 

This  statement  naturally  leads  to  a  description  of  collapse,  how  it  is 
effected,  and  the  important  (even  fatal)  results  which  it  may  produce. 

Collapse  is  an  incident,  or  rather  an  accident,  which  invariably  occurs 
to  a  greater  or  less  extent  during  the  course  of  a  broncho-pneumonia  of 
average  duration  and  severity.  I  shall  not  stop  to  dwell  upon  the  history 
of  its  discovery  as  a  common  pathological  condition,  and  the  various  steps 
by  which  different  investigators  obtained  the  final  and  conclusive  proofs  of 
its  true  nature.  Suffice  it  to  say  here  that  "  collapse,"  "  atelectasis,"  and  the 
"  foetal  state,"  when  used  in  connection  with  broncho-pneumonia,  mean  one 
and  the  same  thing, — i.e.,  alveoli  whose  walls,  when  not  prevented  by  a 
partial  occupation  of  their  cavities  by  the  products  of  inflammation,  are  in 
apposition  because  they  contain  no  air. 

As  already  stated,  a  portion  of  the  secretion  natural  to  the  disease  finds 
its  way  downward  instead  of  being  coughed  up  and  out  through  the  glottis. 
To  be  able  to  appreciate  properly  the  effects  of  this  retention  of  inflammatory 
products,  certain  facts  already  alluded  to  should  be  borne  in  mind.  In  ad- 
dition to  the  diminished  calibre  of  the  smaller  tubes  and  the  loss  of  con- 
tractility which  is  essential  to  the  exercise  of  their  expulsive  powers,  we 
have  poorly-developed  muscles  (thoracic,  bronchial,  and  laryngeal)  weak- 
ened by  illness.  Under  these  conditions,  mucus  or  pus  readily  finds  its  way 
to  the  bronchioles  and  alveolar  passages,  and  the  air-cells  to  which  they 
lead  collapse.  The  most  ingenious  explanation  of  the  minutiae  of  this  phe- 
nomenon is  that  of  Gaudner,  who  compares  a  small  plug  of  mucus  which 

'  Phila.  Medical  News,  November  15,  1884. 

'  The  ultimate  divisions  of  the  bronchial  tubes. 

»  Phila.  Medical  News,  1882. 

*  According  to  Branne  and  Stael  (Arohiv  fiir  Anatomie  und  Physiologie),  when  for 
any  reason  the  capacity  of  a  lung  is  diminished,  the  transverse  section  of  the  bronchus 
leading  to  it  becomes  less  than  that  of  a  bronchus  leading  to  a  healthy  lung.  In  other 
words,  there  is  a  definite  and  fixed  relation  between  the  lungs  as  containers  and  the  broncni 
as  receivers  of  air. 
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has  lodged  in  a  bronchial  tube  to  a  ball-valve,  which  permits  the  escape  but 
not  the  return  of  air,  the  aspiration  of  the  partially-emptied  vesicles  draw- 
ing it  farther  and  farther  in,  and  the  diminishing  calibre  of  the  tube  bring- 
ing it  in  closer  apposition  with  its  walls  at  each  respiratory  act,  while  the 
expiratory  acts  aud  cough  expel  the  remaining  air,  but  cannot  dislodge  the 
plug.  Finally,  the  air  having  become  exhausted,  the  alveolar  walls  come  in 
apposition,  aud  atelectasis  is  achieved.  Or,  the  vesicles  having  parted  with 
the  greater  portion  of  their  air,  collapse  occurs  very  slowly,  the  remaining 
air  being  gradually  absorbed. 

The  ball-valve  theory  certainly  possesses  the  merit  of  great  ingenuity, 
and  may  account  for  collapse  during  the  early  stages  of  the  disease ;  but  the 
character  of  the  bronchial  secretion  changes  materially  as  the  inflammation 
progresses,  and  instead  of  viscid  mucus  pus  is  present :  so  that  we  must 
look  for  another  cause  of  collapse  occurring  during  the  later  j^eriods  of  the 
disease. 

Among  the  post-mortem  appearances  of  broncho-pneumonia,  the  presence 
of  pus  in  the  smaller  tubes  is  noteworthy  in  this  connection.  "  From  the 
finest  bronchi  can  be  expressed  creamy  pus  containing  air-bubbles,"  '  and  it 
is  to  this  pus  in  the  bronchioles  that  collapse  must  frequently  be  ascribed. 
Expiration  (proved  by  experiment  to  be  one-third  stronger  than  inspiration) 
and  cough  (which  is  expiration  forced  to  its  highest  power,  unless  we  except 
emesis)  expel  the  air  through  the  pus,  which  readily  flows  back  if  partially 
dislodged,  or  is  aspirated  back  by  the  same  vacuum  which  (aided  by  the 
outside  pressure  of  poorly-restrained  capillaries)  draws  the  walls  of  the 
alveoli  nearer  together.  It  is  extremely  probable  that  pus  is  thus  sucked 
into  the  alveoli ;  for  when  an  aneurism  bursts  into  the  trachea,  groups  of 
vesicles  are  found  to  be  distended  with  blood.^  The  microscope  also  affords 
evidence  that  in  some  instances  the  cellular  elements  present  in  the  alveoli 
are  derived  from  the  lining  membrane  of  the  bronchi.  By  some  authorities 
the  migration  of  the  bronchial  secretions  is  regarded  as  an  active  agent  in 
spreading  the  inflammation,  a  theory  which  finds  pretty  strong  confirmation 
in  the  well-known  irritating  properties  of  the  secretions  of  nasal  and  vagi- 
nal mucous  membranes  when  inflamed. 

We  have,  then,  probably  two  distinct  ways  in  which  the  inflammation 
may  spread, — either  by  natural  extension,  or  by  the  migration  of  bronchial 
secretions  which  act  as  irritants  in  places  which  the  advance  of  the  morbid 
process  in  the  usual  way  has  not  reached.  Vesicles  may  collapse  without  the 
inflammation  reaching  them  by  either  of  the  above  methods.  Or  they  may 
become  inflamed  in  either  manner  and  then  collapse,  the  portions  of  their 
cavities  not  occupied  by  inflammatory  secretions  parting  with  their  remain- 
ing air  in  case  their  conducting  bronchioles  become  obstructed. 

To  recapitulate :  there  is  inflammation  of  the  bronchial  mucous  mem- 
brane which  involves  the  walls  of  the  smaller  tubes  and  the  surround- 

'  Northrup,  loc.  cit.  '  Hamilton,  London  Practitioner,  1879-1881. 
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ing  connective  tissue  by  direct  extension,  and  the  bronchioles,  alveolar 
passages,  and  air-cells  either  by  direct  extension  or  by  the  mioration  of 
inflanunatory  material.  I\Ioreover,  this  material  may  occasion  collapse  of 
groups  of  vesicles,  an  accident  in  the  causation  of  which  feeble  respiratory 
power  and  narrowing  of  the  lumen  of  the  smaller  tubes  materially  assist. 

The  post-mortem  appearances  which  follow  this  complex  pathological 
process  var}'  in  accordance  with  the  severity  and  duration  of  the  disease 
and  the  predominance  of  inflammation  or  collapse.  The  presence  of  either 
of  these  conditions  almost  invariably  implies  the  presence  of  the  other  and 
both  require  a  bronchitis  of  greater  or  less  extent  for  their  production.  In 
some  cases  we  find  the  pathological  changes  confined  to  scattered  groups  of 
the  small  tubes  and  their  connecting  alveoli, — "  disseminated"  broncho- 
pneumonia. In  others  a  whole  or  nearly  a  whole  lobe  may  be  solidified  by 
the  aggregation  of  affected  lobules, — "  lobar"  or  "  aggregate"  broncho-pneu- 
monia. Solidification  may  mean  either  inflammation  or  collapse,  and  the 
appearance  of  either  of  these  conditions,  when  present  to  any  extent,  is 
usually  sufficiently  distinctive  to  enable  the  observer  to  form  a  rough 
estimate  of  their  relative  proportions ;  for,  as  already  stated,  both  condi- 
tions are  usually  present.  It  may  be  said  that  collapsed  lung  is  of  a  violet 
color,  and  its  surface  is  shrunken,  while  inflamed  (hepatized)  lung  has  a 
raised  surface,  and  its  color  is  reddish  brown.  Another  crude  test  is  that 
of  inflation,  which  certainly  tells  us  something  in  cases  where  extensive 
collapse  has  recently  occurred,  inasmuch  as  freshly-collapsed  air-cells  can 
be  djstended  by  means  of  the  blow-pipe,  and  the  comparative  extent  of 
the  atelectasis  roughly  estimated. 

On  the  other  hand,  when  collapse  is  of  longer  standing  inflation  may 
be  impossible.  Then,  again,  alveoli  in  which  the  inflammation  is  of  rreent 
date  may  be  distended,  their  cavities  being  still  permeable  to  sufficiently 
forcible  air-pressure.'  Northrup,  whose  statements  are  based  upon  the 
results  of  observations  of  between  five  and  six  hundred  autopsies  of  chil- 
dren dying  of  pneumonia,  says  that  he  has  "  never  failed  to  find  in  atelectatic 
areas  abundant  evidence  of  an  inflammatory  process  both  in  the  capillary 
bronchi  and  air-passages  and  in  the  alveoli,"  a  statement  which  seems  fairly 
conclusive.  The  microscope  affords  the  only  means  of  positively  deter- 
mining in  doubtful  cases  whether  inflammation  or  collapse  is  the  true  con- 
dition in  certain  areas,  or  whether  both  are  present.  Collapsed  lung  is  of 
violet  color,  solid,  non-crepitant,  non-friable,  and,  being  airless,  sinks  in 
water.  This  condition  may  be  confined  to  scattered  groups  of  vesicles,  or 
may  apparently  be  the  only  change  present  in  an  entire  lobe.  It  is  apt  to 
be  symmetrical  in  its  distribution,  and  affects  chiefly  the  posterior  margins 
of  both  lower  lobes,  the  lower  margin  of  the  middle  lobe  of  the  right  lung, 
and  oflen  the  lingula.     On  section  dark  blood  escapes,  and  pus  can  be 

'  Bouchut  (Maladies  des  Nouveaux-nes)  stated,  as  long  ago  as  1869,  that  nothing  very 
definite  could  be  proved  by  inflation. 
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squeezed  from  the  finest  tubes.  Separate  areas  of  lung  are  often  observed 
representing  different  stages  of  inflammation,  from  simple  congestion  to 
complete  consolidation.  Inflammatory  consolidation,  usually  termed  hepa- 
tization, is  brownish  red  in  color,  and  on  section  a  thick  reddish  secretion 
can  be  scraped  from  its  cut  surface.  At  a  later  stage  the  color  is  about  the 
same,  but  mottled  by  the  presence  of  pus,  and  its  cut  surface  yields  on 
scraping  a  thick  milky  fluid.  It  is  of  firm  consistency,  but  friable  and 
frangible.  Isolated  groups  of  inflamed  lobules  are  solid  and  firm  to  the 
touch,  and  often  recognizable  to  the  eye,  for  if  superficial  they  are  seen  as 
small  elevations  above  the  surrounding  surface.  In  size  they  vary  from 
that  of  a  small  pea  to  that  of  a  hazel-nut.  By  confluence  of  numerous  hepa- 
tized  lobules,  large  portions  or  even  an  entire  lobe  may  become  consolidated. 

Under  the  microscope  the  alveolar  walls  are  found  to  be  lined  with 
young  germinal  cells  highly  nucleated,  and  the  lumen  of  the  alveoli  is  filled 
with  these  and  with  mature  epithelial  cells  in  various  stages  of  fatty  de- 
generation, as  shown  by  the  presence  of  oil-globules.^  This  change  in  the 
character  of  the  inflammatory  product  is  favorable,  constituting  as  it  does 
an  absorbable  emulsion.  Moisture  tends  to  bring  about  this  condition : 
hence  the  more  acute  the  attack  and  the  higher  the  blood-pressure,  the 
better  are  the  chances  of  speedy  and  complete  recovery,  as  concerns  this 
one  result  of  a  complex  pathological  process.  Leucocytes,  serum,  and 
occasionally  fibrin  are  found  in  the  alveolar  cavities,  but  the  latter  if  present 
is  seldom  of  any  amount  or  of  firm  consistency.  Blood  is  rarely  observed. 
On  the  other  hand,  the  products  of  inflammation  may  be  found  in  a  con- 
dition of  commencing  caseous  degeneration,  which  is  j)robably  the  starting- 
point  of  a  large  number  of  pulmonary  phthises  in  young  children.  The 
inflammatory  process  in  broncho-pneumonia  is  in  a  great  measure  essentially 
an  exaggeration  of  nature's  usual  method  of  eiiithelial  repair,^  while  that 
of  the  croupous  form  is  an  exudation  of  blood-solids  into  the  alveoli. 

Emphysema  is  frequently  observed.  It  is  usually  vesicular,  and  if 
extensive  chiefly  afi^ects  the  anterior  surfaces  of  the  upper  lobes.  The 
rational  explanation  of  its  presence  is  furnished  by  the  diminished  air- 
capacity  of  the  portions  of  lung  where  broncho-pneumonia  is  present,  and 
the  forcing  of  air  into  the  upper  part  of  the  chest  during  violent  paroxysms 
of  cough.  The  distended  vesicles  are  plainly  visible  to  the  naked  eye.  It 
is  thought  that  they  return  to  their  normal  size  upon  recovery  from  the 
causative  lesion.  Some  authorities  believe  that  they  rupture  into  one  an- 
other ;  but  the  dilatations  are  generally  of  uniform  size. 

On  the  pleura  patches  of  soft  lymph  are  seen  overlying  the  inflamed 
portions,  and  the  membrane  beneath  them  is  found  to  be  rough,  congested, 
or  ecchymosed.  In  places  where  the  predominating  lesion  is  collapse, 
ecchymosis  is  most  common.  Emphysematous  blebs  occasionally  (but 
rarely)  rupture  into  the  pleural  cavity,  and  produce  pneumothorax.     Well- 

'  D.  I.  Hamilton,  op.  cit.  ''  Hamilton,  loc.  cit. 
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marked  exudations  of  lymph  are  sometimes  seen,  but  anything  like  a  free 
serous  eiFusion  is  extremely  rare,  unless  death  occurs  from  a  very  severe 
type  of  the  disease,  such  as  sometimes  prevails  during  an  epidemic  of 
measles,  when  serum  or  pus  may  be  present  in  the  pleural  cavity.  Small 
sub-pleural  collections  of  the  inflammatory  secretions  of  the  alveoli  are 
occasionally  observed. 

In  all  inflammatory  lesions  of  any  extent  the  bronchial  glands  of  chil- 
dren are  swollen,  and  in  broncho-pneumonia  it  is  not  uncommon  to  fiud  in 
them  evidence  of  the  presence  of  miliary  tubercle,  even  where  it  cannot 
elsewhere  be  discovered ;  or  they  may  be  enlarged  to  several  times  their 
normal  size  by  simple  hyperplasia.  Acute  miliary  tuberculosis  is  not  infre- 
quently associated  with  the  lesions  of  acute  broncho-pneumonia.  The  liver 
and  kidneys  may  be  congested.  Evidence  of  inflammation  of  the  stomach 
and  intestines  is  often  observed,  which  may  vary  from  a  superficial  catarrh 
to  marked  ulceration.' 

Gangrene  of  the  lung  is  such  an  extremely  rare  condition  in  association 
with  acute  broncho-pneumonia  in  children  or  adults,  that  I  venture  to  insert 
here  a  description  of  the  post-mortem  appearances  observed  in  a  case  of  the 
kind  which  occurred  in  my  service  at  the  Children's  Hospital.  The  disease 
followed  measles,  and  the  child,  a  girl  aged  thi'ee,  had  been  ill  during  a 
period  of  eighteen  days  preceding  the  date  of  her  admission  to  the  wards. 
Autopsy  by  Dr.  Wm.  F.  Whitney,  twenty  hours  after  death,  which  occurred 
next  day  after  entering  the  hospital. 

Eigor  mortis  absent.  Livid  discoloration  of  dependent  parts  of  body.  Moderate 
emaciation. 

Head  not  opened. 

Right  side  of  heart  filled  with  dark  fluid  blood.  Perforation  in  the  middle  of  the 
Eustachian  valve  three  millimetres  in  diameter.     Valves  and  muscular  substance  normal. 

Left  pleural  cavity  contained  fifty  cubic  centimetres  (by  estimate)  of  light-colored 
serum.  Lmig  not  fully  retracted  ;  lower  lobe  of  a  dark-bluish  color.  Upon  section  of  the 
upper  lobe,  the  surface  was  found  uniform,  and  considerable  frothy  fluid  escaped  upon 
pressure.  The  lower  lobe  was  much  more  dense,  of  a  uniform  dark-bluish  color,  very 
moist,  and  here  and  there  rather  firmer  nodules  could  be  felt,  from  the  midst  of  which  a 
drop  of  muco-purulent  fluid  could  be  squeezed. 

The  right  lung  was  firmly  and  extensively  bound  to  the  chest  by  comparatively  recent 
adhesions,  and  covered  in  places  by  a  layer  of  recent  lymph.  Numerous  yellowish-white 
points  could  be  seen  through  the  pleura,  and  in  one  place  this  was  necrosed.  Upon  section 
the  upper  lobe  was  found  studded  with  numerous  yellowish-white  points  and  small  nodules, 
intimately  associated  with  the  bronchi,  the  walls  of  which  were  somewhat  thickened.  In  a 
few  places  these  points  had  run  together  and  small  cavities  had  been  formed.  There  were 
also  several  larger  cavities  formed  from  dilated  bronchi.  The  lower  lobe  was  of  a  dirty- 
reddish  color ;  in  the  upper  part  was  a  discolored  cavity  crossed  by  shreds  of  tissue.  The 
whole  lobe  was  very  much  softened  and  highly  offensive. 

The  spleen  was  slightly  enlarged,  firm,  the  trabecule  and  blood-vessels  prominent. 
The  capsule  was  thickened  in  places,  and  slightly  adherent  to  the  abdominal  wall.  The 
kidneys  were  normal  in  size ;  slightly  pale  in  the  cortical  portions.  The  liver  was  large, 
doughy  in  consistence,  of  an  opaque  yellowish  color ;  the  outlines  of  the  acini  were  not 

'  William  Pepper,  Pepper's  System  of  Medicine,  vol.  iii. 
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easily  recognized.  The  Peyp.r' s  patches  of  the  small  intestines  were  marked  out  by  a  dark 
discoloration  around  the  follicles,  as  were  the  follicles  of  the  large  intestine.  The  fisces 
■were  soft.     Lymph-glands  enlarged  and  cheesy. 

Diagnosis. — Acute  broncho-pneumonia  with  gangrene  of  the  lung,  acute  pleurisy, 
bronchiectasis,  chronic  peri-pleuritis,  fatty  infiltration  of  the  liver,  chronic  intestinal  catarrh. 

Symptoms. — When  acute  broncho-pneumonia  succeeds  the  eruption  of 
measles  (the  disease  in  connection  with  which  it  occurs  with  greater  frequency 
than  with  any  other),  it  begins  with  the  symptoms  of  an  acute  bronchitis. 
The  inflammation  advances  rapidly  and  involves  the  pulmonary  tissues.  So 
quickly  does  this  occur  at  times  that  it  is  impossible  to  define  the  stage 
during  which  the  morbid  process  is  coniined  to  the  bronchial  tubes, — the 
bronchioles,  connective  tissue,  and  air-cells  undoubtedly  becoming  involved 
before  any  proof  of  the  fact  can  be  obtained  by  physical  signs  of  consolida- 
tion, which  are  seldom  present  before  the  third  day.  On  the  other  hand, 
when  the  disease  supervenes  in  cases  of  whooping-cough,  its  advent  is  slow 
and  insidious,  and  is  usually  accompanied  by  a  decrease  of  the  paroxysms. 
Occurring  as  a  distinct  disease  by  itself,  the  length  of  time  during  which  it 
may  be  preceded  by  acute  bronchitis  without  any  rational  or  physical  signs 
of  consolidation  is  extremely  variable.  In  nine  cases  of  this  description 
the  average  duration  of  the  bronchial  stage  was  thirteen  and  a  half  days, 
the  extremes  being  five  and  twenty-eight  days.  In  three  cases  which 
followed  chronic  bronchitis  only  (so  far  as  could  be  ascertained  from  the 
histories),  cough  preceded  the  signs  of  consolidation  three  hundred,  two 
hundred  and  ten,  and  seventy-two  days  respectively. 

The  extension  of  the  disease  to  the  lung-tissue  proj^er  is  accompanied 
with  increase  of  fever,  dy.sjmoea,  and  a  change  in  the  character  of  the  cough, 
which  becomes  short,  painful,  hacking,  and,  as  a  rule,  much  more  frequent. 
The  resj)iration  increases  in  frequency,  and  the  working  of  the  alse  nasi  and 
anxious  facial  expression  in  cases  of  any  severity  show  that  the  child's 
main  object  in  life  now  is  to  obtain  air.  Its  attention  can  only  momentarily 
be  distracted  from  its  task  (the  importance  of  which  it  instinctively  realizes) 
of  obtaining  sufficient  oxygen  to  sustain  life.  Retraction  of  the  ribs  and 
intercostal  spaces,  chiefly  in  the  lower  and  lateral  portions  of  the  chest,  and 
depression  of  the  epigastrium,  are  observed.  The  axillary  temperature  in 
the  evening  is  found  to  be  103°-105°  F.,  or  even  higher.  The  fever  is  of 
irregularly  intermittent  type,  a  variation  of  three  degrees  between  the  morn- 
ing and  evening  temperature  being  common,  and  four  degrees  by  no  means 
rare.  Occasionally  the  morning  temperature  may  equal  or  even  exceed  that 
of  the  evening  for  a  day  or  two.  Vomiting  and  diarrhoea  are  frequently 
present  during  the  acute  stage,  and  the  latter  may  continue  throughout  the 
entire  course  of  the  disease  and  far  into  the  period  of  convalescence  if  the 
patient  survives.  I  find  one  or  both  of  these  symptoms  noted  in  thirteen 
out  of  twenty-nine  cases  in  hospital  practice.  Expectoration  is  seldom 
observed  in  children  under  seven.  When  it  occurs,  it  is  never  the  typical 
sputa  of  lobar  pneumonia,  but  consists  of  mucus  or  muco-pus,  viscid  or 
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frothy,  and  occasionally,  but  rarely,  streaked  with  blood.  As  fresh  areas 
of  lung  become  involved,  paroxysms  of  dyspnoea  occur  and  all  the  symptoms 
increase  in  severity.  When  areas  of  considerable  size  collapse,  the  dyspnoea 
increases,  the  temperature  falls,  cough  may  entirely  cease,  and  evidence  of 
carbonic-acid  poisoning  appears.  The  countenance  is  livid,  the  skin  cool 
and  moist  to  the  touch,  and,  unless  a  radical  change  for  the  better  takes 
place,  death  follows  at  an  interval  which  rarely  exceeds  twenty-four  hours. 
When  successive  portions  of  less  extent  collapse,  symptoms  resembling  those 
just  described  appear,  but  their  advent  is  more  gradual,  and  the  immediate 
cause  of  the  unfavorable  change  is  more  difficult  to  recognize. 

Or  the  patient  may  die  of  exhaustion  from  the  prolonged  fever  and 
continuous  struggle  for  breath,  the  disease  pursuing  a  steadily  unfavorable 
course  and  gradually  reaching  a  fatal  termination.  When  broncho-pneu- 
monia follows  the  eruption  of  measles  (and  a  majority  of  cases,  I  think, 
occur  before  the  eruption  has  entirely  faded),  the  duration  is  frequently 
short,  and  death  or  commencing  convalescence  may  result  within  a  week  or 
ten  days.  But  in  a  large  majority  of  all  cases  improvement  (when  it  takes 
place)  is  gradual,  and  the  period  of  convalescence  prolonged.  The  disease 
has  no  regular  march  of  invasion.  Its  forces  scatter  and  attack  diiferent 
areas  of  the  lungs.  The  morbid  process  is  complex,  and  absorption  of  the 
products  of  inflammation,  as  a  rule,  is  so  slow  that  it  is  extremely  difficult 
to  define  the  stage  of  resolution.  Favorable  symptoms  aside  from  physical 
signs  are  decrease  of  cough  and  dyspnoea  and  a  gradual  assumption  of  a 
lower  range  of  temperature. 

The  disease  having  been  roughly  outlined,  special  symptoms  will  now 
be  considered. 

Pulse  and  Respiration. — The  frequency  of  the  pulse  is  increased,  and 
the  rapid  rate  which  it  assumes  during  the  early  stages  of  the  disease  is  apt 
to  continue  for  a  time  after  the  temperature  declines, — a  fact  which  is 
accounted  for  by  the  weakness  of  the  patient.  In  young  children  it  varies 
from  120  to  200, — the  latter  number  having  been  observed  more  than  once 
in  cases  terminating  favorably.  This  enormous  variation  is  due  not  only  to 
the  degree  of  severity  which  the  disease  may  assume,  but  also  to  the  ex- 
tremely variable  pulse-rate  in  healthy  children.  As  a  general  rule,  it  may 
be  said  that  in  cases  of  average  severity  the  rate  is  135  to  160  per  minute. 
In  the  early  stages  it  is  full  and  tense,  but  as  the  disease  progresses  it 
becomes  weak. 

The  respiration,  like  the  pulse,  is  extremely  variable,  and  the  same 
remark  which  has  been  made  regarding  the  normal  pulse-rate  of  healthy 
children  may  be  applied  with  greater  force  to  the  breathing.  Vogel  found 
the  normal  respiration  of  infants  between  three  and  four  weeks  of  age  to  be 
26.4  when  asleep,  but  between  30  and  40  when  awake.  Excitement  from 
any  cause,  however  slight,  at  once  produced  a  change  of  rate  and  rhythm. 
In  children  who  have  passed  the  infant  stage  the  rate  of  respiration  is  still 
subject  to  great  variations.     When  a  broncho-pneumonia  occurs  as  a  com- 
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plication  of  an  eruptive  disease,  the  frequency  of  the  breathing  is  ah-eady 
increased  by  the  high  temperature  natural  to  the  accompanying  fever. 
When  it  occurs  independently,  the  respiration  is  but  slightly  raised  during 
the  stage  when  the  inflammation  is  limited  to  the  bronchi ;  but,  as  the  bron- 
chioles and  parenchyma  become  implicated,  the  rate  is  at  once  iucreased,  and 
sixty  or  seventy  respirations  per  minute  are  often  attained  when  the  disease 
has  become  fairly  established.  Children  suffer  from  dyspnoea  more  than 
adults  with  the  same  relative  amount  of  lung  involved.  Slighter  causes  affect 
the  frequency  of  their  breathing  :  so  that  we  must  be  prepared  to  encounter 
temporary  periods  of  very  rapid  respiration,  and  to  throw  them  out  of  our 
calculations  in  computing  the  actual  rate  in  cases  where  they  occur.  The 
pain  which  accompanies  the  breathing  in  broncho-pneumonia  can  often  be 
properly  ascribed  to  the  inflammation  of  the  pleurse ;  but  when  not  due  to 
that  cause  it  is  hard  to  account  for  it.  To  attribute  it  to  the  existence  of 
the  pulmonary  lesions  would  seem  hardly  correct,  when  we  reflect  upon  the 
slight  amount  of  pain  caused  by  actual  necrosis  of  tissue  in  cases  of  pul- 
monary phthisis. 

The  rhythm  of  respiration  is  altered.  The  pause  which  naturally  suc- 
ceeds expiration  now  precedes  it.  Expiration  is  accompanied  frequently  by 
a  moaning  sound.  The  breathing  of  young  children  in  broncho-pneumonia 
is  no  longer  abdominal :  the  ribs  rise  and  fall  as  in  adults.  Retraction  of 
the  intercostal  spaces  and  ribs  and  depression  of  the  epigastrium  are  caused 
by  atmospheric  pressure, — the  lungs  expanding  incompletely,  owing  to  a 
portion  of  their  alveoli  being  rendered  impermeable  by  inflammation  or 
collapse.  Dyspncea  is  nature's  response  to  the  stimulation  of  the  resjjiratory 
centre  by  deficiency  of  oxygen  and  presence  of  carbonic  acid  in  the  blood, 
— an  effort  to  reverse  the  balance,  which  when  prolonged  tires  out  the  respi- 
ratory muscles  by  shortening  the  resting-spaces  and  exhausts  the  vitality  of 
the  patient.  Death  in  broncho-pneumonia  results  more  frequently  from 
respiratory  than  from  heart  failure.  The  advent  of  Cheyne-Stokes  respira- 
tion is  unfavorable,  but  cases  in  which  it  has  been  noted  have  been  known 
to  recover.  Suffocative  paroxysms  occur  in  cases  where  collapse  to  any 
great  extent,  if  present,  cannot  be  detected  by  physical  signs,  and  a  fatal 
termination  is  occasionally  averted  by  prompt  and  judicious  treatment. 
Eilliet  observed  complete  suspension  of  respiration  lasting  several  minutes 
in  an  infant  of  two  months,  and  left  it,  supposing  death  to  have  occurred. 
To  his  astonishment,  he  found  it  breathing  a  few  hours  later,  and  death  did 
not  take  place  until  the  next  day. 

Temperature. — An  evening  temperature  of  104°-105°  F.  is  common 
during  the  acute  stage  of  severe  cases.  It  may  reach  107°  F.  and  yet  re- 
covery follow.  The  highest  temperature  observed  in  twenty  cases  occurring 
in  the  Boston  Children's  Hospital  was  106.5°  F.,  and  the  result  in  this  case 
was  fatal.  A  remission  of  three  or  four  degrees  in  the  morning  is  quite 
usual,  but  the  fever  is  very  irregular,  and  it  is  not  uncommon  to  observe  a 
morning  temperature  which  is  considerably  higher  than  that  of  evening, — 
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but  this  rarely  continues  foi-  more  than  a  day  or  two.  There  is  no  resular 
ratio  between  the  pulse,  the  temperature,  and  the  respiration.  Cliart  I. 
is  that  of  a  very  mild  case  in  a  child  of  fourteen  months.  The  broncho- 
pneumonia was  of  a  disseminated  form,  perfectly  well  marked,  and  followed 
by  recovery. 

In  cases  which  accompany  or  follow  measles,  and  in  uncomplicated 
cases  when  considerable  areas  of  lung  are  involved,  the  temperature  is 
higher.  Chart  II.  is  that  of  a  child  aged  seven,  in  whom  broncho-pueumonia 
occurred  during  measles ;  death  from  exhaustion  on  the  twenty-fifth  day. 

In  cases  of  death  from  exhaustion  the  temperature  often  assumes  a  low 
range,  and  this  is  maintained  for  a  period  of  some  days  previous  to  the 
fatal  termination.  A  favorable  result  in  broncho-pneumonia  is  never 
immediately  preceded  by  an  abrupt  and  extensive  decline.  This  phenom- 
enon when  present  means  collapse,  and  is  of  the  gravest  imjiort.  Charts 
III.  and  IV.  are  examples  of  the  temperature  in  death  from  extensive  col- 
lapse, while  Chart  V.  shows  the  favorable  change  in  a  case  of  croupous 
pneumonia  by  "  crisis,"  and  is  presented  as  illustrating  the  diametrically  op- 
posed interpretations  of  similar  thermometric  incidents  in  the  two  diseases. 

Occasiooally  the  temperature  immediately  preceding  death  from  collapse 
rises  rapidly  during  the  last  few  hours  :  108°  F.  has  been  noted  by  more 
than  one  observer  under  these  circumstances.  Chart  VI.  is  an  example  of  a 
rise  of  five  degrees  accompanying  a  case  of  fatal  collapse. 

Croupous  pneumonia  sometimes  reaches  a  favorable  termination  by  a 
somewhat  slow  assumption  of  a  normal  range  of  temperature.  But  the 
prolongation  of  "  crisis"  is  entirely  unlike  the  tedious  and  irregular  "  lysis" 
of  broncho-pneumonia.     Chart  VII.  illustrates  this  statement. 

Digestive  System. — The  tongue  during  the  early  stage  is  usually  coated, 
but  may  be  red  and  irritable-looking.  During  the  later  stages  of  cases  of 
any  considerable  duration,  the  mouth  and  tongue  become  dry,  and  sordes 
collect.  Anorexia  and  thirst  are  present.  Vomiting  is  not  uncommon,  but 
is  rarely  persistent.  Diarrhoea  of  an  obstinate  character  is  not  au  unfre- 
quent  symptom,  and  is  due  to  intestinal  catarrh. 

Nervous  System. — Stupor,  alone  or  alternating  M'ith  delirium,  is  common 
in  severe  cases.  At  times  the  symptoms  closely  resemble  those  of  tuber- 
cular meningitis ;  but  when  coma  is  present  in  the  latter  the  temperature 
usually  declines,  while  in  broncho-pneumonia  the  range  is  maintained.  In 
doubtful  cases  the  ophthalmoscope  is  said  to  be  of  use  at  times  in  making  a 
differential  diagnosis. 

Pleurisy  is  almost  always  plastic  and  circumscribed.  It  is  rarely  exten- 
sive enough  to  modify  physical  signs.  Serous  effusion  is  extremely  rare. 
Purulent  effusion  has  been  observed  by  Pepper  and  Jiirgenseu.  Pepper 
and  Steffen  have  both  noted  the  occurrence  of  pneumothorax.  Gangrene 
of  the  lung  in  connection  with  broncho-pneumonia  is  extremely  rare  at 
any  age. 

Diagnosis. — To  distinguish  between  the  early  stage  of  the  disease  and 
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an  acute  bronchitis  is  frequently  impossible  on  account  of  the  absence  of 
signs  of  consolidation  and  the  moderate  degree  of  fever  present.  In  cases 
where  marked  physical  signs  are  wanting,  but  the  rational  symptoms  are  too 
serious  to  be  accounted  for  by  a  bronchitis,  the  differential  diagnosis  usually 
lies  between  croupous  pneumonia  and  broncho-pneumonia.  The  histories  of 
these  diseases  differ  materially,  and,  \\hen  a  reliable  account  of  the  symptoms 
present  during  the  commencement  of  the  illness  can  be  obtained,  it  is  often  a 
great  aid  in  forming  an  opinion.  In  croupous  pneumonia  there  may  be  vomit- 
ing, chills,  pain  in  the  epigastrium  or  abdomen,  headache,  delirium,  or  convul- 
sions. It  is  extremely  rare  that  all  these  symptoms  are  present  in  one  case, 
but  more  than  one  of  them  may  usually  be  noted  by  an  attentive  observer. 
In  broncho-pneumonia  there  is  often  a  history  of  measles,  whooping-cough, 
scarlet  fever,  or  bronchitis ;  and  we  very  rarely  obtain  an  account  of  appar- 
ently perfect  health  immediately  preceding  the  attack,  as  is  not  seldom  the 
case  in  the  other  disease.  In  croupous  pneumonia  the  temperature  fre- 
quently reaches  104°-105°  F.  within  twenty-four  hours  after  the  first 
symptoms  of  illness  are  observed.  In  broncho-pneumonia  the  ascent  is 
somewhat  more  gradual,  and  instead  of  a  morning  remission  of  two  or 
tiree  degrees,  as  is  common  in  the  croupous  form,  from  three  to  five  degrees 
is  frequently  noted.  There  is  nothing  absolutely  distinctive  in  the  pulse- 
respiration  ratio ;  but  in  broncho-pneumonia  it  may  be  1  to  2,  or  even  1  to 
1.5,'  while  in  croujjous  pneumonia  the  ratio  oftener  is  1  to  2.5.  In  croupous 
pneumonia  the  ratio  is  much  more  steadily  maintained  than  in  broncho-pneu- 
monia, paroxysms  of  dyspnoea  being  common  in  the  latter.  Another  distinc- 
tion is  that  while  in  broncho-pneumonia  the  respiration  is  frequently  laborious, 
in  croupous  pneumonia,  while  it  may  be  equally  rapid,  the  breathing  is  quiet 
(except  for  the  expiratory  moan  common  to  both  forms)  and  the  accessory 
muscles  are  not  brought  into  action.  The  patient's  age  is  to  be  considered 
in  connection  with  the  diagnosis.  It  is  during  the  dentitional  period  that 
broncho-pneumonia  most  frequently  attacks  children,  while  after  this  has 
passed  either  form  may  occur  ;  but  the  chances  are  largely  in  favor  of  croup- 
ous pneumonia  if  the  fifth  year  has  been  attained  and  the  pneumonitis  is 
the  only  disease  present. 

Nothing  definite  can  be  inferred  from  auscultation  during  the  early 
stage.  Rales  and  unimpaired  resonance  are  common  to  both  forms  of  pneu- 
monia in  children.  Occasionally  the  limitation  of  dry  rales  to  one  apex 
leads  us  to  suspect  that  croupous  pneumonia  is  being  developed  ;  but  the 
moist  rales  which  are  so  common  in  broncho-pneumonia  throughout  the 
back  are  also  frequently  heard  in  the  same  location  in  the  other  form.  It 
is  only  where  the  disease  has  made  a  certain  amount  of  progress  that  the 
physical  signs  are  sufficiently  distinctive  to  enable  one  to  make  a  positive 

nosis ;  nor  can  this  be  done  at  all  in  a  large  number  of  cases,  without 


'  1  have  never  observed  a  ratio  expressed  by  the  latter  figures  except  in  cases  where 
symptoms  of  extensive  collapse  were  present. 
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considering  the  rational  signs,  and  carefully  weighing  all  the  evidence  ob- 
tainable from  the  history,  appearance,  temperature,  and  respiration  of  the 
patient,  in  connection  with  that  which  examination  of  the  chest  affords. 

At  the  same  time  the  physical  signs  of  well-marked  cases  of  the  two 
forms  differ  materially,  and  careful  auscultation  and  percussion  yield  good 
results  when  the  disease  is  faii-ly  established.  In  broncho-pneumonia  evi- 
dence of  consolidation  is  usually  obtainable  in  both  lungs  before  the  ease 
ends,  while  in  croupous  pneumonia  in  a  vast  majority  of  instances  it  is  con- 
fined to  one  lung.  Of  one  hundred  and  ninety-one  cases,  in  six  and  three- 
tenths  per  cent,  only  was  evidence  of  consolidation  in  both  lungs  obtained. 
Again,  the  upper  lobes  are  much  more  frequently  affected  in  the  croupous 
form  (twenty  out  of  fifty-one  cases  observed  by  Meigs  and  Pepper)  than  in 
broncho-pneumonia.  In  either  form  nervous  symptoms  predominate  in  case 
the  apex  is  involved.  In  croupous  pneumonia  it  is  usually  easy  to  demon- 
strate quite  an  area  of  dulness  (which  may  be  partly  due  to  an  accompany- 
ing pleurisy)  at  a  comparatively  early  stage  of  the  disease,  while  at  a  cor- 
responding period  in  broncho-pneumonia  percussion  may  show  nothing, 
either  because  the  consolidation  is  deep-seated,  or  because  there  is  no  aggre- 
gation of  affected  lobules  sufficiently  large  to  modify  the  percussion-note. 
Usually,  however,  a  lack  of  resonance  (possibly  more  appreciable  to  the 
touch  than  to  the  ear)  can  be  discovered  in  disseminated  cases,  while  in  the 
"  aggregate"  form  dulness  may  be  present  on  an  entire  lobe.  In  cases  where 
extensive  collapse  is  present,  dulness  may  be  found  along  the  spinal  column 
on  both  sides.  The  dulness  caused  by  broncho-pneumonia  comes  and  goes 
slowly,  so  far  as  my  experience  teaches,  and  I  have  never  seen  the  sudden 
changes  from  it  to  comparative  resonance  so  graphically  described  when 
percussion  has  been  carefully  practised  during  both  inspiration  and  expira- 
tion and  the  child  has  remained  quiet.  Another  common  error  is  that  of 
mistaking  normal  hepatic  for  lung  dulness ;  and  a  diagnosis  of  pneumonia 
(either  form)  based  on  the  fact  that  slight  dulness  can  be  detected  over  the 
posterior  base  of  the  right  lung  in  a  child  where  nothing  more  significant 
than  moist  rales  can  be  heard  is  always  open  to  suspicion.  On  auscultation 
during  the  early  stages  of  broncho-pneumonia  r^les  of  all  sorts  and  sizes 
may  be  heard,  but  at  a  later  period  there  are  persistent  subcrepitant  r^les 
in  one  or  more  spots.  Well-marked  bronchial  respiration  over  consolidation 
is  rare ;  in  its  place  there  are  very  apt  to  be  weak  and  blowing  breath-sounds. 
In  croupous  pneumonia,  on  the  other  hand,  bronchial  respiration  is  com- 
mon, and  there  is  often  a  fine  crepitant  rale  audible  on  the  edges  of  the  con- 
solidation, together  with  bronchophony  and  well-marked  increase  of  vocal 
fremitus.  Both  the  last-named  symptoms  are  practically  absent  in  broncho- 
pneumonia, and  over  collapsed  areas  of  any  extent  inspiration  and  vocal 
fremitus  may  be  entirely  wanting,  in  recognition  of  which  fact  it  has  been 
quaintly  said  that  care  should  be  exercised  lest  one  locate  the  pneumonia 
where  one  hears  the  most  noise. 

The  duration  and  modes  of  termination  in  favorable  cases  differ  materi- 
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ally  in  the  two  diseases.  In  croupous  pneumonia  convalescence  (preceded 
by  crisis)  is  usually  established  in  a  week  or  ten  days,  while  in  broncho- 
pneumonia it  is  attained  by  lysis,  and  the  duration  of  an  active  pathological 
process  is  much  longer  in  a  vast  majority  of  cases  which  recover. 


Broncho-Pneumonia. 

Child  usually  under  three  years  of  age. 

Often  immediately  preceded  by  measles, 
scarlet  fever,  or  whooping-cough. 

Usually,  at  the  most,  chilly  sensations 
only. 


Temperature  not  so  high,  and  rise  more 
gradual.  Kemissions  of  three  to  four  de- 
grees very  common.     Fever  very  irregular. 

Breathing  rapid  and  laborious.  Acces- 
sory muscles  of  respiration  used.  Paroxysms 
of  dyspncea. 

Pulse-respiration  ratio  1  to  2  or  1  to  2.5. 

Consolidation  of  greater  or  less  extent  in 
both  sides.  Kales  heard  over  both  lungs. 
Apex  very  rarely  involved. 

Dulness  seldom  extensive ;  usually  in 
more  than  one  spot.  Very  often  merely  a 
sense  of  resistance  on  percussion. 

Moist  subcrepitant  rales,  persistent  in 
spots.  No  fine  crepitant  rales,  but  occasion- 
ally coarse  crepitation.  Over  spots  where 
dulness  is  detected  the  respiration  is  apt  to 
be  weak,  absent,  or  blowing. 

Duration  indefinite,  but  much  longer 
than  that  of  the  croupous  form  in  a  vast 
majority  of  cases  which  recover. 

Lysis. 


fatal. 


Often  leaves  permanent  lesions.    Very 


Crot;pous  Pnetjmonia. 

Child  usually  over  three  years  of  age.' 

Usually  immediately  preceded  by  good 
health. 

Attack  begins  with  one  or  more  of  the 
following  symptoms  :  chills,  headache,  pain 
in  epigastrium  or  abdomen,  delirium  or  con- 
vulsions, and  vomiting. 

Sudden  rise  of  temperature,  which  may 
reach  105°  F.  within  twenty-four  hours.  Re- 
missions averaging  two  degrees.  Fever  toler- 
ably regular. 

Breathing  rapid,  but  not  laborious,  and 
accessory  muscles  of  respiration  not  called 
into  play.     No  paroxysmal  dj'spnoea. 

Pulse-respiration  ratio  1  to  2.5. 

Consolidation  one-sided  and  not  infre- 
quently involving  an  upper  lobe.  Rales 
occasionally  heard  in  both  sides. 

Marked  dulness  over  a  considerable  area 
not  infrequent. 

Fine  crepitant  rales  on  the  edges  of  con- 
solidation, and  bronchial  respiration,  bron- 
chophony, and  increased  vocal  resonance 
over  centre.  None  of  these  sj'mptoms 
necessarily  present,  but  all  maj'  be. 

Duration  from  onset  to  sudden  drop  of 
temperature  preceding  convalescence  seven 
to  ten  days. 

Terminates  by  crisis  in  cases  which  re- 
cover. 

Recovery  almost  always  perfect.  Re- 
covery the  rule. 


The  symptoms,  both  rational  and  physical,  of  broncho-pneumonia  differ 
essentially  from  those  of  pleurisy.  During  the  early  stage  of  pleurisy  the 
pain  in  the  side  or  abdomen,  slight  alteration  of  the  pulse-respiration  ratio, 
and  maintenance  of  strength  contrast  strongly  with  the  early  symptoms  of 
broncho-pneumonia.  In  pleurisy,  percussion  over  the  affected  spot  often 
produces  pain,  which  is  seldom  the  case  in  broncho-pneumonia.  After 
effusion  is  present,  the  percussion-flatness,  which  can  be  found  in  front  as 
well  as  over  the  back  of  the  chest,  absence  of  rales,  and  bronchial  respira- 
tion which  is  often  heard  at  or  just  above  the  level  of  the  effusion  are  very 

'  In  seventeen  typical  cases  treated  at  the  Children's  Hospital,  the  average  age  was 
four  and  six-tenths  years,  average  morning  remission  of  temperature  about  two  degrees,  and 
the  duration  of  the  disease  up  to  the  occurrence  of  the  crisis  between  eight  and  nine  days. 
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different  from  the  scattered  and  ill-defined  dulness  (usually  confined  to  the 
back),  suberepitant  rales,  and  weak  or  blowing  respiration  whicli  are  com- 
mon in  broncho-pneumonias  of  any  extent.  Again,  although  a  pleurisv  may 
be  double,  it  is  one-sided  in  a  very  large  percentage  of  cases,  M'hile  broncho- 
pneumonia, as  a  rule,  affects  both  lungs.  In  cases  of  large  effusion  there 
may  be  obliteration  of  the  intercostal  spaces  of  the  affected  side,  which  is 
actually  increased  in  measurement,  and  one  may  get  total  extinction  of 
voice  and  respiratory  sounds,  or  segophony,  and  displacement  of  the  heart, 
In  pleurisy  a  change  of  the  child's  position  may  produce  marked  alteration 
in  the  sounds  heard  on  percussion  and  auscultation.  In  conclusion,  it  may 
be  safely  said  that  the  painful  and  superficial  breathing,  the  suddenness  of 
the  attack,  and  the  one-sided  symptoms  of  j^leurisy  are  far  more  often  mis- 
taken for  croupous  pneumonia  than  for  broncho-pneumonia. 

Prognosis. — The  prognosis  should  always  be  carefully  guarded,  even 
when  small  areas  only  are  apparently  involved.  It  should  be  borne  in 
mind  that  deep-seated  consolidation  may  exist  which  cannot  be  detected, 
and  that  the  invasion  of  successive  areas  is  common,  so  that  what  may 
seem  a  light  case,  so  far  as  physical  signs  are  concerned,  may  actually  be 
a  severe  one,  or  is  liable  to  become  so  very  shortly.  As  a  rule,  the  younger 
the  child  the  fewer  are  the  chances  of  recovery.  Meinssen  lost  fifty  per 
cent,  of  his  cases  under  one  year,  forty  per  cent,  under  three  years,  and 
twenty-five  per  cent,  over  three  years.  Bouchut  lost  thirty-three  out  of 
fifty-five  cases  under  two  years.  When  broncho-pneumonia  follows  measles 
it  is  usually  of  extremely  acute  type,  and,  although  very  fatal,  recovery  if 
attained  is  more  apt  to  be  complete  than  in  the  more  protracted  form,  which 
oftener  results  in  permanent  lesions.  Authorities  differ  widely  in  theu" 
estimates  of  the  mortality  of  acute  broncho-pneumonia,  nor  will  it  seem 
strange  that  they  should  do  so  if  we  reflect  upon  the  various  pathological 
conditions  with  which  it  is  associated.  In  three  hundred  and  twenty-five 
cases  which  I  have  collected  from  various  sources  (the  only  cjualification 
necessary  to  be  included  in  this  number  being  that  of  age, — i.e.,  under  ten), 
the  mortality  was  forty-eight  and  three-tenths  per  cent.  Following  whoop- 
ing-cough the  disease  is  of  an  obstinate  and  fatal  type. 

Special  symptoms  which  are  of  the  most  importance  in  estimating  the 
chances  of  recovery  in  a  given  case  are — the  extent  of  lung  involved,  as 
shown  by  the  physical  signs,  temperature  and  pulse-respiration  ratio,  col- 
lapse, and  amount  of  resistance  of  which  the  child  is  capable,  as  shown  by 
its  previous  health  and  present  general  condition.  Other  things  being 
equal,  the  more  extensive  the  inflammatory  process,  as  shown  by  the 
physical  signs,  the  greater  the  danger  of  an  unfavorable  result.  A  tem- 
perature of  over  105°  F.,  if  maintained  for  any  length  of  time,  is  very 
unfavorable.  A  pulse-respiration  ratio  of  one  to  one  and  one-half  usually 
signifies  that  death  is  near.  Collapse,  if  accompanied  by  a  marked  decline 
of  temperature  and  great  lividity  of  the  countenance,  is  the  gravest  of  all 
incidents  which  are  liable  to  happen  during  the  course  of  an  acute  broncho- 
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pneumonia,  and  death  is  usually  the  direct  result  unless  a  decided  rally 
takes  place  within  twenty-four  hours.  But  the  child's  powers  of  resistance 
may  be  so  great  as  to  carry  it  safely  through  extensive  consolidation,  a  tem- 
perature of  107°  F.,  and  grave  signs  of  collapse ;  or  they  may  be  so  slight 
that  it  succumbs  to  a  broncho-pneumonia  of  less  than  average  severity.  A 
rachitic  child,  or  one  whose  health  is  in  any  way  impaired,  is  of  course 
less  likely  to  weather  the  storm  than  one  whose  health  is  good  when 
attacked. 

But,  whatever  the  child's  history  may  be,  there  are  various  things  to  be 
considered  about  its  present  condition  in  estimating  its  powers  of  resist- 
ance. Is  nourishment  taken,  and  is  it  retained  ?  Is  diarrhoea  present,  and, 
if  so,  how  serious  is  it  ?  Is  the  pulse  weak  and  irregular,  and,  if  so,  how 
do  stimulants  affect  it  ?  Does  the  child  take  notice  at  all  ?  Is  it  delirious  ? 
Is  any  portion  of  the  bronchial  secretion  coughed  up  clear  of  the  glottis  ? 
By  close  attention  to  points  of  this  kind  we  are  sometimes  justified  in 
beheving  that  there  may  be  a  chance  of  recovery,  however  desperate  the 
case  may  appear  to  be.  In  cases  where  broncho-pneumonia  kills  by  its 
continued  fever  and  tiring  out  the  muscles  of  respiration,  the  temperature 
often  assumes  a  low  range  for  some  days  before  death  :  so  that  symptom 
should  be  regarded  as  ominous  unless  accompanied  by  improvement  in  the 
pulse  and  respiration.  However  light  a  case  may  appear  to  be,  it  is  never 
safe  to  prophesy  complete  recovery.  On  the  other  hand,  that  complete  re- 
covery may  be  attained,  even  after  weeks  or  perhaps  months  have  elapsed 
without  any  improvement  in  the  physical  signs,  is  a  well-known  fact. 

Prophylaxis. — The  abolition  of  the  two  chief  underlying  causes  of  the 
disease,  measles  and  bad  hygienic  surroundings  of  the  poorest  class,  is  a 
task  which  health  authorities  are  trying  hard  to  achieve,  and  in  which 
medical  men  can  materially  assist.  It  is  only  within  a  few  years  that  the 
gravity  of  measles  has  come  to  be  properly  appreciated,  and  even  to-day 
one  occasionally  hears  of  parents  foolishly  congratulating  themselves  upon 
the  fact  that  their  children  have  contracted  the  disease,  "  because  they  can 
all  get  through  with  it  together."  At  such  times  as  educational  and 
domestic  affairs  unite  in  furnishing  a  favorable  opportunity  for  children  to 
be  sick,  ignorant  people  have  been  known  to  expose  them  voluntarily  to  the 
infection.  I  need  not  say  that  it  is  the  duty  of  every  physician  to  combat 
vigorously  such  absurd  ideas  and  censure  careless  or  wilful  exposure. 

The  immediate  prophylaxis  of  broncho-pneumonia  consists  in  the  pre- 
vention or  effective  treatment  of  catarrhal  troubles  of  the  respiratory  tract, 
and  the  careful  cleansing  of  the  nose,  mouth,  and  throat  during  the  course 
of  any  protracted  illness.  The  use  of  a  pleasant  mouth-wash  (to  be  applied 
with  a  swab  if  necessary)  is  also  indicated  : 

R   Listerin, 

Glycerini,  aa,  §ss ; 

M. 
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The  above  is  usually  acceptable  to  children,  and  possesses  some  anti- 
septic ])i'operties. 

Treatment. — The  disease  cannot  be  cut  short  by  any  means  known  at 
the  present  time.  To  nourish  the  child,  make  it  as  comfortable  as  possible 
and  promptly  use  appropriate  remedies  in  such  emergencies  as  may  arise 
should  be  the  chief  aim  of  treatment. 

The  patient  should  be  placed  in  a  good-sized  room  where  there  are 
ample  facilities  for  admitting  light  and  air.  The  temperature  should  be 
maintaiued  at  68°  to  70°  F.,  and,  if  at  any  time  it  is  necessary  to  open  a 
window  to  reduce  it  to  this  point,  no  fear  need  be  entertained  of  so  doing, 
provided  the  child  is  not  exposed  to  draughts.  An  open  fire  should  be  kept 
burning.  These  recommendations,  of  course,  apply  mainly  to  the  rare  cases 
of  children  in  good  circumstances  who  have  contracted  broncho-pneumonia. 
As  a  rule,  it  is  in  hosj)itals  aud  tenement-houses  that  we  encounter  the  dis- 
ease ;  but  even  in  the  latter  something  may  usually  be  achieved  towards 
improving  the  air  which  the  patient  breathes.  A  light  jacket,  composed  of 
an  outer  layer  of  cotton  cloth,  an  inside  layer  of  cotton  flannel,  and  an 
intermediate  one  of  batting,  should  be  worn.  The  lower  halves  of  the 
"  arm-sizes"  should  be  cut  out  in  the  usual  way,  and  secured  over  the  shoul- 
ders with  loops  of  tape,  and  across  the  front  of  the  chest  with  small  safety- 
pins.  It  should  be  carefully  adjusted  in  such  a  way  as  not  to  fit  too  closely 
for  free  respiration,  nor  loosely  enough  to  allow  it  to  become  crumpled  or 
rolled  up. 

Outward  applications  should  be  avoided  as  useless  unless  emergencies 
ai'ise  which  call  for  their  employment.  The  time-honored  flaxseed  poultice 
should  not  be  countenanced  in  this  connection.  By  oiling  the  chest  it  pre- 
vents perspiration,  and  its  weight  is  an  additional  tax  upon  the  respiratory 
muscles,  to  say  nothing  of  the  trouble  involved  in  its  preparation  and  appli- 
cation.' The  jacket  just  described  is  more  cleanly,  answers  all  purposes 
equally  well,  and  is  far  more  convenient  as  regards  examinations  of  the 
chest.  Blisters,^  irritating  ointments,  and  strong  mustard  pastes  are  un- 
necessary and  harmful. 

Little  attentions  which  increase  the  child's  comfort  should  be  promptly 
but  not  fussily  bestowed.  The  pillow  and  bedclothes  should  be  rearranged 
and  straightened,  the  mouth  and  lips  kept  clean  and  moist,  and  the  child 
bathed  every  day  without  removing  the  coverings.  In  short,  it  should  be 
well  nursed. 

During  the  first  stage  the  harassing  cough  (and  consequent  loss  of  rest) 
is  the  chief  active  source  of  discomfort,  and  is  to  be  treated  with  opiates 
of  strength  appropriate  to  the  age  and  condition  of  the  patient.  The  same 
remedies  that  have  been  recommended  to  check  the  troublesome  cough  m 

'  I  once  witnessed  the  death  of  a  child  which  was  directly  caused  by  too  hot  a  flaxseed 
poultice  applied  by  an  apparently  intelligent  nurse. 

^  Gangrene  has  been  known  to  follow  the  application  of  strong  mustard  as  well  as 
blisters. 
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cases  of  bronchitis  are  applicable  in  broncho-pneumonia.  But  when  the 
disease  is  fairly  established  the  greatest  caution  should  be  exercised  in  the 
administration  of  opiates,  lest  the  sensibility  of  the  respiratory  centre  be- 
come blunted,  and  the  reflex  cough  which  rids  the  bronchi  of  obstructing 
mucus  cease.  I  am  aware  that  good  authorities  entirely  oppose  the  exhibi- 
tion of  opium  during  any  stage  of  the  disease ;  but  I  believe  that,  if  prop- 
erly used  aud  its  effects  carefully  watched,  during  the  early  stages,  it  is  often 
a  safe  means  of  obtaining  refreshing  sleep  for  the  child,  and  saving  its 
strength,  which  will  shortly  be  taxed  to  its  utmost. 

Ipecac  is  given  early  in  the  disease  in  routine  pi-actice,  for  the  reason 
that  it  is  believed  to  hasten  the  secretion  of  the  bronchial  mucous  glands 
and  in  some  way  benefit  the  patient.  It  is  extremely  doubtful  if  stimu- 
lating the  mucous  glands  can  perceptibly  influence  so  comjjlex  a  morbid 
process  as  that  of  broncho-pneumonia.  Moreover,  to  keep  a  child  on  the 
verge  of  emesis  (as  many  of  the  doses  recommended  must  inevitably  do) 
whose  strength  is  already  impaired  (and  will  shortly  be  more  so,  by  the 
struggle  to  obtain  air  enough  to  support  life)  cannot  be  good  practice. 
Again,  why  should  there  be  any  anxiety  on  the  jjart  of  the  medical  attend- 
ant to  hasten  or  increase  the  advent  of  mucus  and  pus  in  the  bi'onchial 
tubes?  The  mucous  glands  will  soon  pour  forth  an  abundance  of  catarrhal 
secretion,  and  very  likely  there  will  be  enough  to  cause  collapse  and  en- 
danger life,  without  any  assistance  by  artificial  stimulation.  Ipecac  should 
be  reserved  to  use  in  emetic  doses,  in  case  it  is  indicated  at  a  later  stage,  to 
rid  the  lungs  of  the  catarrhal  product,  which  often  accumulates  to  such  an 
extent  as  to  obstruct  respiration.  Its  exhibition  in  any  other  way  is  more 
than  useless  when  broncho-pneumonia  is  present. 

During  the  first  stage  of  the  disease  a  mercurial  purge  is  often  indicated, 
in  children  of  average  physique,  by  a  coated  tongue.  Small  doses  of  calo- 
mel with  bicarbonate  of  sodium  answer  the  purpose  : 

R   Hydrarg.  chlorid.  mit.,  gr.  i-ii ; 

Sodii  bicarb.,  gr.  xxiv. 
M.     Pt.  chart,  no.  xii. 
Sig. — One  powder  every  other  hour  until  a  movement  is  obtained. 

In  cases  of  feeble  children  two  or  three  only  of  the  above  powders  should 
be  given,  and  the  bowels  then  moved  by  an  enema  if  necessary. 

The  diet  should  be  easily  assimilable  and  at  the  same  time  as  nourishing 
as  possible, — milk,  broths,  and  cereal  food  preparations, — and  in  severe 
cases  stimulants  should  be  given  from  the  beginning.  All  treatment  by 
drugs  should  be  made  subordinate  to  the  nourishment  of  the  child.  White 
of  egg  stirred  in  cold  water  with  the  addition  of  a  little  sugar  and  brandy 
can  oft;en  be  given  and  retained  in  teaspoonful  doses  when  everything  else 
is  either  positively  declined  by  the  patient  or  rejected  by  the  stomach. 
Children  take  brandy  better  than  any  other  stimulant.  Champagne,  which 
is  usually  so  grateful  to  sick  adults,  is  seldom  relished  by  young  children. 
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Jacobi  approves  of  the  free  use  of  water  in  cases  of  broDcho-pneiimonia 
in  children,  on  the  ground  that  it  helps  to  induce  fatty  degeneration  and 
absorption  of  the  inflammatory  products.  This  recommendation  is  practi- 
cally carried  out  by  adhering  to  the  diet  mentioned  above. 

After  the  disease  is  fairly  established,  it  should  be  remembered  that 
cough  is  the  child's  chief  means  of  defence  against  pulmonary  collapse,  and 
the  use  of  opiates  in  cases  of  any  severity  is  contra-indicated,  while  stimu- 
lants, both  alcoholic  and  expectorant,  are  often  imperatively  called  for.  In 
such  cases,  when  the  acts  of  coughing  are  infrequent,  or  ineffective  (as 
shown  by  dyspnoea  and  the  rattling  of  mucus  which  the  child  fails  to  force 
through  the  glottis),  the  following  is  a  useful  combination : 

R    Ammonii  carb.,  gr.  v-x ; 

Tinct.  scillfe,  tT\_xx-xxx ; 

Syrup,  senega?,  gii-iv; 

Syrup,  pruni  Virgin.,  §ii. 
M. 
S. — Shake,  and  tal^e  a  teaspoonful  every  two  hours. 

The  strength  should  be  supported  by  brandy,  which  should  be  given  in  as 
large  quantities  as  the  patient  can  bear  with  comfort ;  and  the  amount 
which  children  can  take  without  being  flushed  or  sleepy  is  at  times  phe- 
nomenal. 

Should  the  symptoms  continue  in  spite  of  our  efforts  to  enable  the  child 
to  expectorate  by  inducing  cough  '  and  increasing  its  strength,  emesis  should 
be  promptly  induced,  with  the  hope  that  in  this  manner  the  lungs  may  be 
freed  of  their  obstructing  mucus.  For  this  purjwse  ipecac  in  five-grain 
doses  may  be  used,  and  is  generally  effective.  Turpeth  mineral  in  doses  of 
two  or  three  grains  (repeated  in  ten  minutes  if  not  effective)  usually  acts 
promptly,  and  should  be  given  without  hesitation  if  less  powerful  emetics 
fail.  For  further  consideration  regarding  the  employment  of  this  and 
other  emetics  for  the  purpose  of  clearing  the  bronchial  tubes,  the  reader  is 
referred  to  the  article  on  acute  bronchitis.  Should  no  considerable  amount 
of  mucus  be  expelled  by  emesis,  it  is  not  advisable  to  reduce  the  patient's 
strength  by  further  efforts  in  this  direction. 

In  case  the  dyspnoea  is  paroxysmal,  and  not  evidently  caused  by  ob- 
struction of  the  bronchial  tubes,  the  introduction  of  steam  to  the  child's 
bedside  is  often  serviceable  in  softening  the  viscid  mucus  (which  may  not  be 
sufficient  in  quantity  to  cause  actual  obstruction)  and  acting  as  a  pulmonary 
sedative.  This  is  easily  done  by  moving  the  bed  to  a  corner  of  the  room 
and  arranging  sheets  over  it  in  such  a  way  as  to  make  a  tent ;  the  steam 
may  be  generated  from  teakettles,  or  more  conveniently  by  hot  bricks  m 
pans  of  water  placed  around  the  bed  beneath  the  sheets. 

Should  this  method  fail,  or  for  any  reason  be  inconvenient,  the  child 
should  be  stripped  and  gently  submerged  in  a  bath  of  a  temperature  oi 

'  Senega  usually  induces  pretty  continuous  cough. 
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100°  F.  If  very  young,  it  can  be  placed  in  a  large  towel  gathered  at  the 
head  and  feet  like  a  hammock,  and  gradually  lowered  into  the  water  until 
all  but  the  face  is  covered.  This  manoeuvre,  if  carefully  executed,  seldom 
excites  any  apprehension  on  the  part  of  the  patient,  who  should  be  taken 
out  at  the  expiration  of  ten  or  fifteen  minutes,  wrapped  at  once  in  a  blanket, 
and  laid  on  the  bed,  where  it  frequently  gets  a  refreshing  sleep.  The  same 
means  may  be  employed  (several  times  a  day  if  necessary)  to  reduce  a  high 
temperature,  which  may  be  in  itself  a  cause  of  dyspnoea  as  well  as  a  menace 
to  life.  Under  these  circumstances  the  temperature  of  the  bath  can  be 
gradually  lowered  to  80°  F.,  and  a  little  brandy  administered  while  the 
child  is  submerged. 

Cold  applications  are  recommended  by  many  authorities,  but,  aside 
from  the  fact  that  they  often  disturb  and  frighten  the  child,  the  probability 
that  equally  good  results  may  be  obtained  in  a  way  more  agreeable  to  the 
patient  (and,  I  may  add,  to  the  attendants)  renders  their  employment 
unadvisable  unless  other  means  have  failed  and  the  continued  elevation  of 
temperature  is  regarded  as  dangerous.'  Both  antipyrin  and  antifebrin  in 
doses  appropriate  to  the  age  of  the  child  are  effective  in  reducing  tempera- 
ture, and  often  contribute  to  the  patient's  comfort.  Quinine  in  doses  suffi- 
cient to  effect  any  marked  change  in  this  respect  is  regarded  by  many  good 
authorities  as  a  more  potent  heart-depressor  than  aconite ;  while  in  moderate 
quantities  it  produces  no  effect  whatever,  so  far  as  I  have  been  able  to 
observe. 

The  effects  of  any  and  all  remedies  which  can  be  safely  used  to  reduce 
the  temperature  of  broncho-pneumonia  are  temporary,  and  repetition  at 
longer  or  shorter  intervals  is  required  to  produce  noticeable  benefit.  An 
important  consideration  before  employing  any  means  for  effecting  a  reduc- 
tion is  this :  children  differ  widely  in  their  constitutional  capacities  for 
bearing  fever-heat.  A  temperature  of  103°  F.  will  often  give  rise  in  one 
child  to  symptoms  of  dyspnoea  and  distress  which  would  be  entirely  want- 
ing in  another  with  a  temperature  of  105°  F.  or  even  more.  The  treatment 
should  be  with  reference  to  the  condition  of  the  child, — not  to  the  condition 
of  the  thermometer.  Collapse,  which  manifests  its  presence  by  cessation  of 
cough  while  rales  remain,  livid  countenance,  rapid  respiration,  and  low  tem- 
perature, requires  bold  and  energetic  treatment.  The  hypodermic  use  of 
brandy  or  sulphuric  ether,  the  application  of  mustard  cloths  to  the  chest 
and  legs,  the  alternate  hot  and  cold  douche, — any  and  all  means  of  rousing 
the  child  and  exciting  cough  should  be  promptly  resorted  to  and  persevered 
in  so  long  as  life  remains.  Mouth-to-mouth  inflation  has  been  used  with 
success  in  cases  of  collapse.  During  the  course  of  the  disease  the  child's 
position  should  be  frequently  changed,  to  prevent  hypostatic  congestion  and 
oedema  and  thereby  render  the  occurrence  of  collapse  less  likely.  After 
the  purge  administered  (if  thought  advisable)  at  the  commencement  of  the 

'  Dr.  Loomis  (Text-Book  of  Prac.  jVIed.)  advises  strongly  against  their  use. 
Vol.  II.— 41 


642  BROXCHO-PNEUMONIA. 

illness,  the  bowels  should  be  relieved  by  enemas,  as  diarrhoea  may  set  in  at 
any  period  of  the  disease,  and  its  advent  might  be  hastened,  or  perhaps 
caused,  by  laxatives. 

As  the  child  seems  better  and  the  temperature  and  pulse  assume  a  lower 
range,  if  the  hypersecretion  of  mucus  coutiuues,  oil  of  turpentine,  wiue  of 
tar,  or  cubebs  may  be  tried,  and  one  or  the  other  will  generally  be  foiuul 
beneficial.  At  a  more  advanced  stage  of  convalesceuce,  cod-liver  oil  and 
iron  are  of  the  greatest  service  in  renewing  the  child's  strength  and  hasten- 
ing the  absorption  of  obstinate  deposits  in  the  lungs.  After  a  sie^e  of 
broncho-pneumonia  the  patient's  sjjirits  ai'e  usually  subdued,  and  there  is 
seldom  auy  difficulty  experienced  in  getting  it  to  take  its  oil  pure,  and  its 
iron  in  the  form  of  syrup  of  the  iodide.  Should  it  object,  the  oil  niav  be 
given  in  the  form  of  a  palatable  emulsion  (or  in  capsules  to  older  children), 
and  Rabuteaii's  syrup  may  be  substituted  for  the  plainer  preparation  of 
iron.  Another  most  excellent  tonic,  which  children  take  well,  is  Parrish's 
"chemical  food"  in  teaspoonful  doses.  It  has  been  used  extensively,  and 
with  good  results,  at  the  Boston  Children's  Hospital  during  the  past  twelve 
years.  The  syrups  of  the  lactophosphatc  and  pyrophosphate  of  iron  are 
also  eligible  preparations.  Alcoholic  stimulants,  if  used  during  the  acute 
stage,  should  be  continued,  and,  if  uot  employed  earlier,  will  be  foimd  very 
beneficial  in  shortening  the  period  of  convalescence. 

Counter-irritation  with  dry  cuj)s,  or  by  painting  with  tincture  of  iodine 
(which  should  be  cautiously  employed,  lest  a  bad  dermatitis  be  produced), 
and  forced  inspirations,  are  useful  in  promoting  absorption.  If  circum- 
stances permit,  a  change  of  air  will  often  aid  materially  in  bringing  about 
perfect  recovery.  Great  caution  should  be  exercised  regarding  exposure 
to  cold  and  damp  for  a  long  time  afl^r  apparent  recovery  has  taken  place. 


SUBACUTE  AND   CHRONIC  BRONCHO- 
PNEUMONIA. 

Incidental  reference  has  already  been  made  to  a  low  form  of  broncho- 
pneumonia which  is  liable  to  supervene  during  the  course  of  any  prolonged 
illness  involving  confinement  to  the  bed.  The  disease  in  this  connection 
is  of  subacute  and  insidious  type.  Rational  symptoms  may  be  wanting  to 
such  an  extent  as  to  render  the  discovery  of  quite  extensive  consolidation 
purely  accidental.  As  a  rule,  however,  the  knowledge  of  a  child's  liability 
to  broncho-pneumonia  as  a  complication  of  such  troubles  as  necessitate  the 
maiutenauce  of  a  recumbent  position  for  a  considerable  space  of  time  leads 
to  frequent  examinations  of  the  chest,  and  the  discovery  of  the  pulmonary 
trouble  as  soon  as  phj-sical  signs  of  any  extent  are  present.  Depressed 
vitality,  hypostatic  congestion,  and  the  gravitation  of  bronchial  secretion? 
containing  bacteria  generated  in  the  mouth  and  tlu'oat  from  sordes  ami 
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decomposing  food  are  the  factors  in  this  slow  development  of  a  subacute 
inflammatory  process  which  does  not  essentially  differ  in  its  minute  patho- 
logical features  from  an  acute  broncho-pneumonia. 

The  gross  post-mortem  appearances  are  included  by  the  term  "  carnifi- 
cation,"  which  differs  from  "hepatization"  only  inasmuch  as  it  describes  the 
results  of  a  slow  instead  of  an  acute  inflammatory  process.  Its  disposition 
is  often  sj'mmetrical,  as  it  is  prone  to  involve  the  posterior  margins  of  botli 
lungs,  especially  the  louver  lobes.  Collapse  probably  plays  a  more  important 
part  here  than  in  the  acute  form,  as  might  be  expected  from  deficient  respi- 
ratory expansion  through  weakness  caused  by  the  illness  Avhich  originally 
caused  the  child  to  become  bedridden,  prolonged  gravitation  of  fluid  and 
hypostatic  congestion  of  the  pulmonary  vessels  supplying  the  inferior  lobes 
causing  encroachment  upon  space  properly  belonging  to  the  air-cells.  Car-' 
nified  lung  varies  in  color  from  dark  violet  to  dark  mahogany.  The  violet 
hue,  which  resembles  that  of  atelectasis,  is  due  to  prolonged  congestion.  Its 
cut  surface  is  smooth,  uniformly  level,  and  not  granular.  It  is  not  fran- 
gible nor  easily  torn.  On  inflation  air  may  be  made  to  enter  slowly  and 
irregularly  into  such  portions  as  are  not  fully  solidified.  Microscopically, 
evidence  is  readily  obtained  of  the  presence  of  the  same  process  (differing 
only  in  degree)  which  obtains  in  more  rapidly  developed  cases  of  broncho- 
pneumonia. The  prognosis  of  this  form  of  the  disease  (occurring  as  it 
does  in  subjects  already  weakened  by  prolonged  sickness)  is  extremely  grave. 

The  chances  of  its  occurrence  may  be  materially  lessened  by  frequently 
changing  the  child's  position  and  keeping  the  mouth  and  throat  clear  of 
sordes  and  alimentary  debris.  The  use  of  detergent  mouth-washes  is  also 
strongly  indicated.  So  far  as  treatment  is  concerned,  the  supervention  of  a 
broncho-pneumonia  during  the  course  of  an}-  illness  is  merely  an  indication 
for  still  further  exertions  to  support  the  child's  strength  by  every  known 
means. 

Subacute  broncho-pneumonia  may  also  occur  as  an  independent  disease, 
in  which  case  it  usually  attacks  a  single  lung  and  affects  the  apex  oftener 
than  the  base.  It  may  occur  in  children  who  are  free  from  any  predispo- 
sition, inherited  or  acquired,  to  organic  lung-troubles.  In  a  respectable 
percentage  of  cases  the  history,  physical  aspect,  complete  recovery,  and 
subsequent  good  health  of  the  patients  would  confirm  the  truth  of  this 
statement. 

On  the  other  hand,  a  subacute  broncho-pneumonia  oftener  fastens  upon 
those  whose  inherited  or  acquired  physical  ti'aits  render  them  particularly 
susceptible  to  "  genuine"  tubercular  deposits,  or  their  practical  equivalents 
in  the  form  of  caseous  degeneration  of  inflammatory  products ;  and  there 
can  be  no  doubt  regarding  the  very  essential  relations  which  broncho-pneu- 
mouia  bears  to  the  development  of  pulmonary  phthisis  in  children.  No 
theory  can  hold  good  which  is  based  upon  a  belief  that  portions  at  least  of 
the  caseous  masses  in  the  lungs  are  not  substantially  identical  with  the 
products  which  are  so  characteristic  of  pulmouary  inflammation  in  children 
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where  the  air-cells  are  secondarily  affected.  Absorption  of  these  products 
is  slow,  even  in  the  most  favorable  cases ;  and  an  attempt  to  disassociate 
them  from  the  cheesy  deposits  found  where  fatal  pulmonary  consumption 
directly  follows  either  an  acute  or  a  subacute  attack  of  broncho-pneumonia 
is  to  imply  a  duality  of  physical  vitalism,  which  both  promotes  the  absorp- 
tion of  a  material  requiring  an  increase  of  strength  on  the  part  of  the 
patient  before  this  process  can  be  accomplished,  and  favors  the  substitution 
of  another  material  whose  deposition  certainly  cannot  be  interpreted  as  a 
sign  of  returning  health. 

The  changes  which  take  place  as  results  of  the  presence  and  degen- 
eration of  the  inflammatory  material  of  broncho-pneumonia  are  essential 
features  in  a  vast  majority  of  cases  of  ulcerative  destruction  of  the  lung  in 
children,  and  are  mentioned  here  only  for  the  purpose  of  empliasizing  the 
inseparable  relations  of  the  two  diseases,  without  reference  to  the  part  played 
by  the  tubercle-bacillus,  or  to  the  diagnosis  and  treatment  of  pulmonary 
consumption, — the  discussion  of  which  has  been  assigned  to  most  able 
hands.  When  a  broncho-pneumonia  of  any  degree  terminates  favorably, 
fatty  degeneration  of  its  inflammatory  products  precedes  absorption  in  a 
very  large  majority  of  cases.  This  favorable  change  in  the  character  of 
the  deposits  may  be  indefinitely  delayed,  may  be  arrested  after  being  begun, 
or  may  entirely  default.  Under  any  of  these  conditions  nature  may  effect 
a  cure  by  a  deposition  of  earthy  salts  and  the  formation  of  a  fibrous  capsule, 
provided  the  lesion  is  small.     But  this  is  a  rare  occurrence. 

As  a  rule,  cheesy  degeneration  sooner  or  later  takes  place  in  deposits 
which  obstinately  resist  the  benign  advent  of  oil-globules  (or  suffer  them  to 
pine  through  lack  of  companionship),  the  alveolar  walls  break  down,  and 
cavities  form.  In  other  instances  these  phenomena  are  overshadowed  in 
importance  by  persistency  of  inflammation  in  the  bronchial  walls  and  inter- 
alveolar  septa,  which  results  in  a  dense  formation  of  fibrous  tissue,  the 
shrinkage  of  which  produces  a  diminution  in  size  of  the  lung,  and  dila- 
tation of  the  bronchi.  The  lesions  which  follow  a  subacute  broncho-pneu- 
monia are  usually  seated  at  the  apex,  while  those  which  remain  after  an 
acute  attack  are  oftener  found  at  the  base.  Cheesy  masses  are  frequently 
discovered  in  the  bronchial  glands,  the  centres  of  which  are  sometimes 
broken  down  and  contain  a  creamy  fluid. 

"  Genuine"  tubercle  may  precede  the  inflammation  in  the  lung,  or  may 
be  subsequently  deposited. 


EMPHYSEMA. 

By  FEEDEEICK  C.  SHATTUCK,  M.D, 


The  term  emphysema  implies  an  excessive  quantity  of  air  in  the 
lung, — a  disproportion  between  the  air  and  the  solid  tissue  in  favor  of 
the  former. 

Vesicular  einphysema  is  that  form  in  which  the  air  is  still  contained 
within  the  air-vesicles,  which  are  in  a  condition  the  precise  opposite  of 
atelectasis.  Of  vesicular  emphysema  there  are  two  subvarieties :  1.  The 
term  "substantive"  is  applied  to  that  form  in  which  the  disease  is  of 
apparently  independent  origin, — primary  and  general  rather  than  secondary 
and  local,  permanent  rather  than  temporary.  2.  ''  Vicarious"  or  "  com- 
pensatoiy"  emphysema,  on  the  other  hand,  denotes  that  form  in  which 
certain  portions  of  the  lung  or  lungs  are  overdistended  with  air  as  a  con- 
sequence of  a  diminution  in  the  amount  of  air  contained  in  other  portions, 
of  greater  or  less  extent,  for  this  or  that  cause.  This  form  is,  therefore, 
always  secondary. 

Interstitial  emphysema  signifies  the  presence  of  air  within  the  tissues 
themselves,  either  of  the  lung,  pleura,  mediastinum,  or  subcutaneous  fatty 
layer. 

Etiology. — 1.  Substantive  or  primary  emphysema  is,  in  children,  a 
rare  disease :  indeed,  apart  from  the  emphysema  which  may  be  found  in 
otherwise  healthy  lungs  and  which  dates  simply  from  the  death-struggle, 
it  is  very  rare  and  almost  confined  to  the  last  years  of  childhood.  James 
Jackson,  Jr.,  first  suggested  that  emphysema  may  be  inherited.  The  sup- 
position that  nutritive  changes  in  the  lungs,  especially  in  the  elastic  tissue, 
play  a  very  important  part  in  the  production  of  emphysema  is  worth  men- 
tioning here,  it  being  quite  conceivable  that  an  abnormal  delicacy  of  the 
elastic  fibres  should  be  transmitted  from  parent  to  child.  Gerhardt  thinks 
that  heredity  may  well  help  to  explain  those  cases  in  which  the  affection 
develops  at  the  time  of  second  dentition. 

Hecker's  remarkable  case  shows  that  emphysema  may  arise  during 
birth,  from  premature  attempts  to  breathe.  It  may  also  be  produced  by 
efforts  to  resuscitate  still-born  children  by  means  of  blowing  air  into  the 
lungs.  Some  medico-legal  interest  attaches  to  the  question  whether  air 
found  in  the  lungs  of  a  new-born  infant  may  be  a  product  of  decomposi- 
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tion.  It  is  hardly  conceivable  that  such  a  change  can  take  place  soon  after 
death.  These  ^possibilities,  as  well  as  emphysema  dependent  on  the  death- 
agony,  are  of  more  purely  scientific  than  clinical  importance. 

2.  Secondary  or  vicarious  emphysema,  greater  or  less  in  degree  is  on 
the  other  hand,  very  common  in  childhood,  and  may  arise  from  a  larcre 
variety  of  causes  which  all  have  the  common  factor  of  interference  with 
the  easy  and  thorough  performance  of  the  respiratory  act.  It  would  lead 
us  too  far  to  attempt  to  enumerate  all  the  special  forms  of  such  interference. 
The  most  important  come  under  the  main  heads  of  mechanical  obstruetiou 
in  the  upper  air-passages ;  cessation  of  function  in  considerable  portions  of 
one  or  both  lungs,  either  from  consolidation  or  from  compression,  thus  in- 
volving extra  work  on  the  jiart  of  the  sound  portions  ;  and  prolonged  or  vio- 
lent cough, — forced  expiration  against  a  closed  glottis, — the  result  of  which 
is  increased  expiratory  pressure,  the  accessory  muscles  being  called  upon  for 
aid.  Thus,  iu  practice,  the  two  most  common  causes  for  this  form  of 
emphysema  are  whooping-cough  and  bronchitis,  especially  when  the  smaller 
tubes  are  involved  and  atelectasis  or  lobular  pneumonia  follows.  While 
some  of  the  chief  causes  of  vicarious  emphysema  are  thus  markedly  fre- 
quent in  children,  and  while  the  lungs  of  the  young  are  probably  more 
easily  overdisteuded  than  are  those  of  adults,  these  causes  are  generally 
of  comparatively  short  duration  and  the  i-eparative  processes  are  more 
active  during  this  period  of  life.  Hence  it  results  that  on  the  cessation  of 
the  cause  the  effect  usually  disappears  more  or  less  promptly.  Severe  per- 
tussis, which  proliably  always  brings  about  some  degree  of  emphysema,  is 
far  more  common  than  marked  emphj'sema  in  later  years  for  which  a  cause 
other  than  the  whooping-cough  can  reasonably  be  assigned.  At  the  same 
time  it  cannot  positively  be  denied  that  in  some  cases  the  beginnings  of  an 
adult  emjjhysema  may  date  from  a  whooping-cough,  bronchitis,  catarrhal 
pneumonia,  or  other  more  or  less  acute  affection  which  was  apjiarently  fully 
recovered  from  in  early  life. 

Among  the  causes  which  may  produce  a  permanent  emphysema  in  chil- 
dren may  be  mentioned  obstruction  to  the  trachea  by  goitre, — rare  in  this 
country  ;  tulDerculosis  ;  adhesive  pleurisy  localized  about  the  margins  of  the 
lower  portions  of  the  lungs  and  preventing  free  retraction  in  expiration; 
and  interstitial  pneumonia  starting  either  from  the  pleura  or  from  the  con- 
nective tissue  of  the  lung  itself.  In  the  two  latter  cases  bronchiectasis  may 
be  associated  with  the  emphysema.  In  general  it  may  be  stated  that  the 
permanency  of  the  emphysema  depends  in  the  first  place  on  the  length  of 
duration  or  permanency  of  the  cause,  and  in  the  second  place  on  the  pres- 
ence or  absence  of  an  hereditary  weakness  of  the  elastic  tissue.  Much  has 
been  written  in  the  past  about  the  relative  importance  of  the  parts  played 
by  inspiration  and  expiration  in  producing  emphysema.  Either  may  be 
operative,  but  the  latter  is  preponderant.  Finally,  the  disturbances  of  the 
circulation  in  the  lungs  due  to  the  persistence  of  the  fcetal  cliannels  or  a 
defective  septum  are  associated  with  emphysema,  which  Gerhardt  thmks, 
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arising  in  tlie  first  days  of  life,  may  be  causative  of  tlic  cardiac  defect. 
Rachitic  deformities  of  the  chest  and  vertebral  column  may  also  lead  to 
emphysema. 

3.  The  etiology  of  interstitial  emphysema  can  be  more  briefly  dealt 
with.  Under  the  greatlj-iucreased  pressure  of  violent  cough  the  delicate 
alveolar  walls  may  rupture,  and  allow  the  escape  of  air,  first  into  the  inter- 
lobular, later  perhaps  into  the  subpleural  tissue.  If  the  opening  is  small 
or  soon  closed,  the  escaped  air  is  readily  absorbed.  But  if  the  air  con- 
tinues to  pass  out,  it  may  find  its  way  aloug  the  trachea  or  sheath  of  the 
vessels  into  the  subcutaneous  cellular  tissue.  The  alveolar  rupture  may 
be  due  to  external  injury  or  violence,  or  to  forced  respiration  into  the  air- 
passages  of  an  asphyxiated  infant. 

Pathology. — The  pathological  anatomy  of  emphysema  in  childhood 
differs  essentially  from  that  in  adults.  Fiirst,  indeed,  is  inclined  to  doubt 
the  existence  of  a  genuine  emphysema,  recognizable  microscopically  as  well 
as  with  the  naked  eye,  in  children.  The  air-vesicles  are  distended,  but  their 
partition-walls  are  not  ruptured  or  atrophied,  there  is  no  notable  destruction 
of  the  capillaries  of  the  alveoli,  and  the  elasticity  of  the  lungs  is  not  so 
much  impaired  that  its  loss  is  evident  in  hardened  sections.  There  can  be 
no  question  that  Furst  is  correct  as  regards  the  vast  majority  of  cases,  and 
we  can  thus  understand  better  the  frequency  with  which  the  process  is 
entirely  recovered  from.  Real  tissue-changes  are  absent.  At  the  same  time 
the  gross  appearances  are  marked  enough.  On  opening  the  body  of  a  child 
dead  of  a  pulmonary  affection,  one  is  ajjt  to  be  struck  by  the  increased 
volume  of  the  lungs,  which  do  not  collajjse  as  do  healthy  ones  M'hen  air  is 
admitted  to  the  chest.  The  pericardium  may  be  nearly  or  quite  hidden  by 
the  distended  left  lung,  and  the  diaj^hragm  and  abdominal  organs  lying 
beneath  it  depressed.  The  anterior  surfaces  of  the  lungs  may  be  indented 
by  the  ribs,  and  raised  at  points  corresponding  to  the  interspaces.  The 
emphysematous  portions  are  pale  in  color,  and  the  pigmentation  along  the 
interlobular  tissue  is  ordinarily  much  less  marked  than  in  adults.  These 
changes  are  not  usually  uniformly  distributed,  but  are  localized  especially  at 
the  apices,  and  along  the  anterior  and  inferior  edges,  which  are  more  rounded 
than  in  health.  When  the  affected  portions  are  incised,  the  air  escapes  with- 
out the  fine  crepitation  characteristic  of  the  normal  lung. 

To  turn  now  to  the  rare  cases  in  which  a  genuine  emphysema  develops 
in  children,  the  cause  being  permanent.  Here  we  may  have  the  same  series 
of  changes  as  occur  in  grown  people, — coalescence  of  the  alveoli,  atrophy 
and  loss  of  elasticity  in  their  walls,  destruction  of  capillaries,  heightened 
pressure  in  the  pulmonary  circuit  compensated  by  hypertrophy  of  the  right 
ventricle.  The  duration  of  childhood  is  rarely  if  ever  sufficient  for  failure 
of  this  compensation,  resulting  in  general  venous  stasis  and  transudation  of 
serum.  The  form  of  the  chest  may  become  altered  and  approach  more  or 
less  nearly  the  well-known  barrel-shajDcd  type  :  descent  of  the  diaphragm 
and  of  the  abdominal  viscera  lying  beneath  it  is  here  more  marked. 
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In  interstitial  emphysema  we  find  small  bubbles  of  air  beneath  the  sur- 
face of  the  pleura,  especially  along  the  anterior  borders  of  the  upper  lobes 
and  forming  little  chains  in  the  course  of  the  interlobular  septa.  These 
bubbles  are  movable  and  can  be  run  together  by  pressure.  Sometimes  the 
pleura  is  raised  up  in  larger  blebs,  the  rupture  of  which  may  produce  pneu- 
mothorax :  this  is,  however,  very  rare  in  children.  In  connection  with 
Avhooping-cough  occasionally  rupture  takes  place  near  the  root  of  tlie  lung 
the  air  finding  its  way  into  the  mediastinum  and  thence  upward  into  the 
neck  and  face. 

Symptoms  and  Course. — When  we  remember  that  in  the  great  ma- 
jority of  cases  the  emphysema  of  children  is  not,  strictly  speakiug,  emphy- 
sema at  all,  but  rather  a  hyperdistention  of  the  lungs ;  that  the  causes  to 
which  it  is  due  are  usually  in  operation  but  a  short  time ;  that  after  these 
causes  cease  to  act  the  distention  generally  soon  passes  away ;  and  that  these 
causes  are  apt  to  bring  about  other  changes  productive  of  symptoms,  we  can 
readily  see  that  symptoms  directly  and  clearly  referable  to  the  emphysema 
are  very  often  either  entirely  absent  or  beyond  our  powers  of  recognition. 
Steffen  has  shown  that  even  a  true  emphysema  of  short  duration  may  present 
no  symptoms  whatever  during  life.  These  remarks  apply  to  the  whole 
period  of  childhood,  but  have  special  force  with  reference  to  its  earlier 
years.  The  younger  the  child,  the  shorter  time  have  causes  in  which  to 
work  and  thus  to  give  rise  to  symptoms  and  physical  signs. 

When  symptoms  are  present  they  resemble  those  encountered  in  adults, 
and  are,  briefly,  dyspnoea,  constant,  though  varying  in  intensity  in  accord- 
ance with  the  extent  of  the  accompanying  bronchitis  or  other  primary  affec- 
tion and  the  amount  of  secretion  in  the  air-passages ;  cough,  also  varying  in 
frequency  and  severity ;  and  asthmatic  2>aroxysms.  To  these  may  he  added 
coldness  of  the  extremities  and  increased  dyspnoea  on  slight  exertion. 

Inspection  shows  pallor,  with  some  cyanosis  ;  a  rounded  chest  with  large 
antero-posterior  diameter, — the  frequency  of  combination  with  rachitic  de- 
formities must  be  borne  in  mind ;  labored  respiration,  expiration  being 
especially  difficult ;  and  in  younger  children  inspiratory  retraction  of  the 
lower  ribs,  owing  to  the  powerful  contractions  of  the  diaphragm  acting  on 
a  yielding  framework.  Furst  has  been  led  to  consider  as  characteristic  an 
expiratory  distention  above  the  clavicles  during  severe  cough.  In  extreme 
cases  the  chest  remains  in  the  inspiratory  position  ;  it  is  lifted  up,  thus  ap- 
parently shortening  the  neck ;  and  the  muscles  attached  to  the  clavicles  may 
have  an  undue  prominence.  The  motion  of  the  chest  as  in  one  piece  seen  in 
sufferers  advanced  in  life  implies  ossification  of  the  costal  cartilages,  and  is 
absent  in  children. 

Percussion  gives  results  far  less  distinctive  than  in  adults,  because  of  the 
small  size  of  the  chest  and  the  great  elasticity  of  its  wall,  which  permits 
the  transmission  of  vibrations  from  parts  relatively  distant  from  that  over 
which  percussion  is  practised.  It  goes  without  saying  that  percussion  must 
be  extremely  gentle  if  the  least  value  is  to  be  attached  to  its  results.    And  it 
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may  be  stated,  as  a  general  rule,  that  the  extent  of  the  resonance  is  more 
characteristic  than  its  intensity  or  quality.  Thus  what  we  look  for  is  dimi- 
nution in  or  loss  of  the  cardiac  dulness  and  a  low  position  of  the  diaphragm. 

The  value  of  auscultation  is  very  slight,  certainly  as  affording  indica- 
tions of  hyperdistention.  The  results  which  this  method  of  examination 
does  yield  are  to  be  connected  with  the  primary  or  complicating  affection. 
The  vocal  fremitus  remains  unchanged,  a  bit  of  evidence  which  may  be  of 
use  in  excluding  pneumothorax. 

Cyanosis,  distention  of  the  veins  of  the  neck  and  trunk,  ej^igastric  pul- 
sation, and  accentuation  of  the  pulmonic  second  sound  in  chronic  cases 
indicate  that  there  is  heightened  pressure  in  the  lesser  circuit  which  the 
right  ventricle  is  scarcely  able  to  cope  with. 

The  course  of  the  disease  depends  jjrimarily  on  the  nature  of  the  under- 
lying cause,  on  its  severity  and  duration,  and  on  the  constitution  of  the 
child  or  its  vigor  at  the  time  the  illness  began.  From  what  has  been  said 
already  it  will  be  inferred  that  most  cases  run  an  acute  course,  some  a  chronic 
course  but  with  ultimate  recovery,  while  a  few  are  permanent,  M'ith  a  ten- 
dency to  gradual  though  perhaps  very  slow  progression.  In  still  others, 
— by  no  means  rare,  if  we  accept  the  views  of  Berkhart  and  Hertz, — re- 
covery is  not  in  reality  so  perfect  as  it  seems  to  be,  but  the  seeds  of  asthma 
and  emphysema  are  implanted,  to  attain  full  growth  many  j-ears  later. 

In  the  interstitial  variety  limited  extravasations  are  usually,  and  exten- 
sive ones  may  be,  completely  absorbed. 

Diagnosis. — Enough  has  been  said  to  show  that  in  a  very  large  number 
of  cases  the  diagnosis  is  to  be  reached  only  by  inference  from  the  presence 
of  those  causes  which  it  is  known  are  liable  to  be  followed  or  complicated 
by  the  condition  under  consideration.  In  very  acute  cases  a  surprising 
degree  of  emphysema  may  be  found  after  death  M'ithout  having  been  fore- 
fihadowed  by  symptoms  during  life.  Iti  chronic  cases  the  recognition  of 
the  affection  should  involve  no  special  difficulties  to  the  observer,  and  is  to 
be  based  on  the  same  symptoms  and  physical  signs  as  in  older  persons,  due 
reference  being  had  to  those  distinctions  which  have  been  already  sufficiently 
detailed  above.  Pneumothorax  is  to  be  excluded  by  its  limitation  to  one 
side  of  the  chest,  the  respiratory  excursion  of  which  is  lost,  and  by  the  lateral 
dislocation  of  the  heart  and  the  loss  of  vocal  fremitus  which  it  entails.  The 
paroxysmal  character  of  pure  asthma  and  the  entire  comfort  enjoyed  in  the 
intervals  between  the  attacks  I'ule  out  that  affection.  As  regards  the  diag- 
nosis of  the  primary  disease,  the  reader  is  referred  to  the  appropriate  chap- 
ters of  this  work.  Interstitial  emphysema  limited  to  the  sublobular  and 
subpleural  tissue  does  not  admit  of  clinical  diagnosis.  Theoretically  medi- 
astinal emphysema  might  be  recognized,  but  practically  it  docs  not  seem 
likely  to  be  so  often.  Air  in  the  subcutaneous  cellular  tissue  of  the  face 
and  neck,  or  even  of  the  body,  can  be  simulated  only  by  serous  cedema  :  the 
sudden  advent  and  rapid  spread  of  the  former,  with  the  peculiarities  which 
it  presents  to  touch,  are  distinctive. 
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Prognosis. — So  far  as  acute  emphysema  can  be  said  to  liave  a  proo'. 
nosis,  it  is  favorable.  The  emphysema  itself  uever  proves  fatal,  though  it 
may  co-operate  with  the  underlying  disease  in  bringing  about  a  fatal  result. 
■Between  the  acute  and  chronic  forms  it  is,  of  course,  impossible  to  draw  a 
sharp  line,  or  to  fix  a  duration  beyond  which  ultimate  recovery  caunot  take 
place.  This  must  vary  in  different  individuals  and  according  to  outward 
circumstances.  While  a  genuine  emphysema,  considerable  in  degree  in- 
volves no  real  danger  to  life,  certainly  for  a  long  period  of  time,  it  is  at 
best  an  uncomfortable  possession,  carrying  with  it  a  liability  to  frequent 
catarrhal  attacks,  tending  to  grow  worse,  and  seriously  curtailing  the  ac- 
tivity of  its  owner.  Emphysema,  well  marked  and  extensive,  may  under 
favorable  circumstances  and  with  good  care  pass  off  entirely  in  the  end 
even  after  it  has  lasted  some  time.  The  possibility  of  an  apparent  cure 
which  years  later  turns  out  to  have  been  delusive  has  been  already  spoken 
of,  and  is  again  alluded  to  because  it  is  deemed  important.  The  factors, 
therefore,  which  are  to  be  taken  into  account  in  making  the  prognosis  are 
the  cause  and  its  permanency,  the  previous  health  of  the  child,  the  extent 
of  the  changes  as  far  as  can  be  determined,  the  presence  or  absence  of  com- 
plications without  as  well  as  within  the  chest,  and  the  willingness  and 
ability  of  the  parents  to  take  such  measures  as  are  enjoined  by  an  intelli- 
gent physician. 

The  belief  formerly  so  generally  entertained  by  the  profession,  that 
emphysema  is  a  safeguard  against  tuberculosis,  has  grown  much  weaker 
of  late  years. 

The  prognosis  of  interstitial  emphysema  depends  almost  entirely  on  the 
cause  which  has  given  rise  thereto.  Reference  is  here  made,  of  course,  to 
emphysema  appearing  externally,  or  occupying  the  mediastinum. 

Treatment. — Treatment  should  be  in  the  first  place  prophylactic  as  far 
as  may  be.  This  means  that  delicate  children,  especially  if  there  is  any 
reason  to  think  them  hereditarily  predisposed  to  emphysema,  should  be  so 
managed  as  to  avoid  whooping-congh  and  attacks  of  bronchial  catarrh.  As 
regards  the  former,  it  is  only  possible  to  try  to  shun  definite  exposure ;  as 
regards  the  latter,  quite  as  much  care  should  be  exercised  in  raising  the 
standard  of  the  general  health,  and  thus  lessening  the  liability  to  contract 
such  attacks,  as  is  devoted  to  more  special  precautions.  When  in  spite  of 
proper  care  children  of  this  class  fall  ill  with  a  respiratory  affection,  they 
must  be  more  carefully  treated  and  allowed  to  run  less  risk  during  conva- 
lescence than  the  robust. 

That  cardinal  principle  of  treatment,  to  remove  the  cause,  has  a  special 
applicability  to  a  secondary  affection,  such  as  we  have  seen  emphysema  to  be, 
at  least  in  children.  In  acute  cases  the  bronchitis  is  to  be  treated,  the  ex- 
pulsion of  excessive  secretion  is  to  be  aided,  violent  cough  is  to  be  checked, 
and  in  general  all  those  measures  are  to  be  taken  which  tend  to  shorten  the 
course  and  mitigate  the  severity  of  the  primary  affection,  whatever  that  may 
be.     Emphatically  here,  the  cause  being  removed,  the  effect  vanishes. 
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In  the  more  chronic  cases  we  must  still  try  to  remove  the  cause,  in  the 
hope  of  preventing  the  condition  from  getting  worse  in  case  the  changes 
are  so  pronounced  that  actual  repair  is  not  to  be  looked  for.  Chronic  bron- 
chitis, rachitic  deformity  of  the  chest,  atelectasis,  and  the  like  must  be  com- 
bated. Hygiene  in  the  broadest  sense  is  of  the  utmost  importance.  Details 
are  purposely  avoided  here,  as  they  will  be  found  in  full  where  they  more 
appropriately  belong. 

But  the  question  arises,  whether  it  is  in  our  power  to  act  directly  on  the 
hyperdistended  or  actually  emphysematous  lungs.  The  only  means  of  which 
we  have  present  knowledge  consists  in  some  form  of  pulmonary  gymnastics, 
especially  such  as  is  promotive  of  expiration.  This  problem  has  been 
worked  out  much  more  carefully  in  Germany  and  on  the  Continent  gener- 
ally than  in  this  country  or  in  England.  The  work  of  Hauke,  Waldenburg, 
and  others  is  well  known,  and  the  pneumatic  methods  have  proved  of  un- 
questionable service  to  adults.  The  difficulties  of  applying  them  to  chil- 
dren, particularly  very  young  ones,  are  obvious,  but  will  doubtless  be  much 
lessened  in  time.  There  would  seem  to  be  no  good  reason  why  the  pneu- 
matic cabinet  of  Ketchum  and  Williams  should  not  be  applicable  to  some 
cases.  The  special  act  which  .seems  most  rational  is  expiration  into  rarefied 
air  or  its  ec[uivalent.  But  each  case  must  be  judged  on  its  own  merits,  and 
mere  routine  in  the  use  of  pneumatic  methods  carefully  avoided.  A  method 
which  is  admirably  adapted  to  a  pure  emphysema  of  adults  may  be  more 
harmful  than  helpful  to  a  child  with  emphysema  compensatory  to  or  com- 
plicating rickets,  atelectasis,  or  a  lung  bound  down  by  pleuritic  adhesions. 
As  much  active  exercise  in  the  open  air  as  the  climatic  conditions  and  the 
strength  of  the  child  allow  can  do  only  good.  Of  course,  the  earlier  after 
its  origin  the  condition  is  subjected  to  f)roper  treatment  the  better. 

With  reference  to  the  avoidance  of  fresh  catarrhal  attacks,  as  well  as 
with  the  object  of  keeping  the  child  out  in  the  fresh  air  as  much  as  possible, 
it  is  sometimes  advisable  to  insist  on  a  change  of  climate.  A  climate  which 
is  either  purely  insular  or  quite  removed  from  the  sea-shore  is,  as  a  general 
rule,  to  be  preferred.  But  great  elevation,  such  as  that  of  Colorado  and 
New  Mexico,  is  contra-indicated  in  emphysema. 

Interstitial  emphysema  cannot  be  said  to  require  treatment. 


ASTHMA. 

By  FEEDEEICK  C.  SHATTUCK,  M.D. 


Definition. — Paroxysmal  dyspnoea,  sometimes  periodic,  with  entirely 
or  comparatively  free  respiration  during  the  intervals  between  the  attacks. 

History. — Before  the  days  of  Laennec,  the  term  asthma  covered  embar- 
rassment of  the  respiration,  with  wheezing,  almost  irrespective  of  the  cause. 
When  physical  examination  of  the  chest  during  life  was  carefully  checked 
by  dissection  after  death,  it  was  found  that  iu  most  of  the  cases  presenting 
asthmatic  symptoms,  more  or  less  well  marked  but  varyiug  anatomical 
lesions  were  detected.  A  natural  reaction  followed,  and  leading  authorities 
held  the  non-existence  of  asthma  as  a  distinct  disease.  Further  observa- 
tion, however,  aided  by  E,eisseisen's  discovery  of  the  presence  of  muscular 
fibre  even  in  the  smallest  bronchi,  and  the  proof  of  their  electric  contractility 
by  Longet  and  Williams,  led  to  the  abandonment  of  these  views,  and  to  the 
recognition  of  spasmodic  asthma  as  an  independent  affection.  Such  it  is 
to-day  generally,  though  not  univei'sally,  held  to  be. 

Etiology. — It  is  customary  among  medical  writers  to  distinguish  be- 
tween primary,  pure,  uncomplicated,  spasmodic,  or  bronchial,  and  secondary 
or  complicated  asthma.  Whatever  may  be  the  case  with  adults,  it  seems  to 
the  writer  that  this  distinction  is  less  applicable  and  hence  less  important 
with  children  :  the  reasons  for  this  opinion  will  appear  later.  Here  a 
division  is  made  simply  into  predisposing  and  exciting  causes. 

1.  Predisposing  Causes. — First  of  these  is  hereditary  influence,  trace- 
able in  too  large  a  proportion  of  cases  to  allow  us  to  suppose  it  to  be  mere 
coincidence.  In  rather  more  than  two-fifths  of  two  hundred  and  seventeen 
cases,  Salter  finds  distinct  traces  of  inheritance,  direct  or  lateral,  immediate 
or  remote.  It  is  probable  that  asthma  is  to  be  regarded  as  one  of  the 
many  and  various  manifestations  of  what  is  called  to-day  the  neurotic  tem- 
perament or  constitution, — a  tendency  to  disordered  nervous  function  under 
the  operation  of  secondary  causes  which  in  most  individuals  are  totally 
inadequate  to  produce  such  results.  The  exciting  causes  are  wide-spread 
and  frequent,  whereas  asthma  is,  comparatively  speaking,  rare. 

The  heredity  of  the  affection  is  furthermore  shown  by  the  age  at  which 
it  first  appears.  Salter  finds  that  more  cases  originate  during  the  first 
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decade  than  during  any  other  equal  period  of  life,  that  in  these  hereditary- 
influence  is  usually  present,  and  that  fewer  cases  originate  between  ten  and 
twenty  than  in  any  other  deceunium.  He  has  seen  asthma  in  infants  of 
fourteen  and  twenty-eight  days,  and  ten  cases  under  one  year  of  age.  The 
earliest  ages  at  which  Politzer  has  seen  the  aifection  are  ten  and  fifteen 
months.  Soltmann  believes  that  some  of  Salter's  cases  were  really  thymic, 
not  bronchial,  asthma. 

Males  are  much  more  liable  than  females, — a  fact  which  does  not  seem 
to  agree  well  with  the  theory  of  the  nervous  origin  of  the  malady.  Salter 
and  others  suggest,  as  an  explanation,  that  males  are  far  more  exposed  to 
tiie  various  exciting  causes, — the  weather  and  its  vicissitudes,  for  instance. 
While  this  explanation  is  very  likely  correct  as  regards  adults,  it  does  not 
seem  to  be  so  as  regards  childreu.  Up  to  the  age  of  ten  there  is  not  very 
much  difference  in  the  degree  of  exposure  to  which  the  two  sexes  are  sub- 
jected, and  we  find  that  sixty-three  of  Salter's  cases  originated  before  that 
year.  Of  these  forty-six  were  boys,  seventeen  girls.  It  seems  odd  that 
this  analysis,  which  the  writer  has  worked  out  from  the  table,  has  not  been 
made  before.  The  reason  lies  perhaps  in  the  fact,  which  is  a  striking  one, 
that,  even  in  the  leading  text-books  on  children's  diseases,  asthma  has 
received  surprisingly  little  attention. 

It  is  more  common  in  the  upper  than  in  the  lower  classes,  probably 
because  the  nervous  system  is  more  sensitive  in  the  former  ;  and  it  is  said 
by  Soltmann  to  be,  like  diabetes,  particularly  common  among  the  Jews. 

2.  Exciting  Causen. — Those  causes  which,  acting  on  a  subject  predis- 
posed, excite  asthmatic  paroxysms  may  be  divided  into  (1)  those  which  act 
directly  on  the  lungs  and  (2)  those  which  act  primarily  on  a  distant  organ 
or  part. 

(1)  Chief  among  these  is  bronchitis,  either  simple  or  as  a  manifestation 
of  whooping-cough  or  measles.  A  sharp  attack  of  bronchitis  may  in  some 
children,  especially  if  it  involves  the  smaller  tubes,  give  rise  to  asthma  or 
dyspnoea  greatly  resembling  that  characterized  as  asthma.  At  each  sub- 
sequent attack  of  bronchitis,  however  slight,  the  asthma  may  return.  Or, 
what  is  more  common,  the  long-standing  cough  and  bronchial  irritation  of 
pertussis  or  measles  may  produce,  particularly  in  scrofulous  subjects,  en- 
largement of  the  bronchial  glands,  the  pressure  of  which  on  the  pueumo- 
gastrics  is  in  some  children  sufficient  to  excite  paroxysmal  dyspnoea.  Stress 
siiould  be  laid  on  the  word  some,  as  it  is  probable  that  only  a  small  propor- 
tion of  those  whose  bronchial  glands  are  enlarged  ever  manifest  this  symp- 
tom. There  must  be  a  predisposing  as  well  as  an  exciting  cause.  Another 
mode  in  which  chronic  bronchitis  may  prepare  the  way  for  asthma  is  by 
the  production  of  emphysema,  more  or  less  well  marked  clinically  and 
greater  or  less  in  degree.  Again,  attacks  are  traceable  to  atelectasis  origi- 
nating in  rachitic  deformity  of  the  chest  or  lobular  pneumonia.  These  are, 
of  course,  among  the  causes  usually  classed  as  secondary. 

The  pressure  of  mediastinal  tumors  of  non-glandular  origin, — aneurism 
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in  adults, — of  goitre,  rare  iu  this  country,  and  of  enlarged  cervical  glands 
may  also  be  causative. 

Next  come  irritants,  veiy  various  in  kind,  and  of  varying  obno.xious- 
ness  to  different  persons.  That  which  is  sure  to  bring  on  an  attack  in  one 
may  have  no  apjireciable  influence  over  another.  Among  these  are  dust 
and  pollen  (see  Hay-Fever),  fog  and  smoke,  fumes  and  vapors,  emanations 
from  animals,  and  climatic  influences.  Many  curious  facts  could  be  cited 
under  this  head,  such  as  the  immunity  of  one  person  iu  the  smoky  city 
of  another  only  in  the  country, — perhaps,  as  with  hay-fever,  not  in  tiie 
country  generally,  but  only  in  certain  localities  which  may  be  very  circum- 
scribed ;  the  inevitable  paroxysm  brought  on  in  some  by  exposure  to  pow- 
dered ipecac,  by  the  near  presence  of  a  cat,  dog,  or  horse,  or  by  feathers,— 
perliaps  only  by  those  of  a  certain  kind.  We  are  utterly  unable  to  explain 
these  facts,  and  hence  speak  of  idiosyncrasy.  They  are  encountered  oftener 
iu  adults  than  in  children,  though  it  must  uot  be  thought  that  the  latter 
are  cpiite  exemjjt  from  these  jjeculiarities. 

(2)  The  distant  irritations  which,  geuerally  acting  through  reflex  paths, 
are  recognized  as  provocative  of  attacks  may  be  divided  into — 

(a)  Those  acting  on  the  nasal  passages.  Voltolini  first  called  attention 
to  the  relations  of  polypi  of  the  nose  and  asthmatic  attacks,  and  of  late 
years  the  causative  influence  of  other  affections  of  the  nasal  mucous  mem- 
brane has  been  demoustrated  often  euough  in  adults  by  Hack,  Mackenzie, 
Roe,  and  others.  AYe  have  not  found  cases  of  this  class  iu  childhood  re- 
ported iu  literature.' 

(6)  The  starting-poiut  may  be  the  stomach  or  the  intestine, — peptic 
astlnna.  ]\Iau}-  asthmatics  learn  that  they  must  be  careful  in  their  diet 
generally,  must  avoid  certain  articles  of  food,  or  must  eat  sparingly  and 
simply  at  certain  periods  of  the  twenty-four  hours, — usually  towards  night. 
Intestinal  worms  are  also  set  down  as  a  cause. 

(e)  JNIore  common  than  either  of  the  above-named  causes,  ceilainly 
during  childhood,  are  some  skiu-affections,  notably  eczema  and  urticaria,— 
lierpetic  asthma.  West,  as  quoted  by  Eustace  Smith,  says  lie  has  "  never 
known  eczema  to  be  very  extensive  and  very  long  continued  without  a 
marked  liability  to  asthma  being  associated  with  it."  The  two  affections 
may  alternate,  or  they  may  be  coexistent,  and  the  cure  of  oue  may  be  fol- 
lowed by  the  disappearance  of  the  other.  We  shall  return  later  to  the 
relations  of  urticaria  and  asthma.  Salter  tells  of  a  man  who  could  produce 
an  attack  at  will  by  applying  cold  to  the  instep. 

The  above  are  the  chief  distant  reflex  causes.  The  irritation  may,  iiow- 
ever,  act  directly  on  the  central  nervous  system,  as  through  a  poison  circu- 
lating in  the  blood.  UrcTUiic,  gouty,  and  saturnine  asthmas  belong  in  this 
class.     So  also  probably  does  cardiac  asthma,  the  exciting  cause  in  this  case 

1  That  hypertrophy  of  the  tonsils  may  provoke  attacks  is  shown  by  their  cessation  after 
the  redundant  tissue  is  removed. 
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being  perhaps  carbonic  acid.  Trousseau  tells  of  a  bo\'  of  five  whom  he  saw 
in  well-characterized  fits  of  asthma.  Two  y«ars  later  the  boy  had  typical 
gouty  arthritis,  and  during  its  continuance  was  free  from  his  asthma.  The 
writer  has  been  no  more  successful  than  Soltmann  in  finding  a  recorded  case 
of  asthma  in  a  child  due  to  purely  emotional  causes. 

There  remain,  finally,  a  certain  number  of  cases  in  which  no  definite 
exciting  cause  can  be  made  out. 

Pathology. — The  clinical  facts  and  the  lack  of  unanimity  in  their  in- 
terpretation among  careful  and  experienced  observers  go  far  to  convince  the 
writer  that  astiima  is,  certainly  in  the  great  majority  of  cases,  a  sj'mptom 
rather  than  a  disease.  This  is  the  view  ably  advocated  by  Berkart,  and  tlie 
more  thoroughly  one  studies  the  literature  of  the  subject  the  more  one  is 
drawn  into  agreement  with  him.  Moreover,  the  asthma  of  childhood  seems 
to  ns  to  lend  particularly  strong  support  to  this  view.  In  the  first  place, 
the  very  term  astlima  is  employed  loosely,  even  by  modern  Avriters,  some 
giving  it  a  much  wider  acceptation  than  others.  Trousseau,  himself  a  suf- 
ferer from  asthma,  relates  the  case  of  a  child,  stating  that  he  afterwards 
saw  others  similar,  with  alarming  dyspnoea  which  lie  attributed  at  first  to 
catarrhal  pneumonia.  It  was  not  till  after  he  had  watched  the  second 
attack,  and  twice  seen  the  child  recover  fi'om  a  condition  which  in  his  ex- 
perience was  rarely  if  ever  recovered  from,  that  the  idea  of  the  asthmatic 
natui'e  of  the  seizure  entered  his  mind.  In  other  words,  the  pcctiliarity  lay 
in  the  recovery,  not  in  the  features  of  the  dyspnoea.  There  would  be  no 
difficulty  in  adducing  abundant  evidence  bearing  on  this  point,  M'cre  this 
the  place  for  it.  Another  argument,  and  a  strong  one,  which  leads  us  to 
think  that  asthma  is  a  symptom,  is  the  fact  that  in  children  it  is  so  often 
entirely  recovered  from  at  or  about  the  period  of  puberty,  if  not  still  earlier. 
It  is,  that  is  to  say,  largely  dependent  on  some  removable  cause.  A^'e  see 
recovery  also  in  adults,  but  this  result  is  less  frequent  and  less  complete. 
Salter  and  Williams,  both  believers  in  the  not  uncommon  occurrence  of 
asthma  as  an  independent  disease,  state  that  in  eighty  per  cent,  of  the  cases 
developing  in  childhood  bronchitis  appears  to  be  the  starting-point.  The 
whole  etiology  of  the  aifection  goes  to  show  that  the  first  factor  to  take  into 
account  is  predisposition,  varying  in  degree  in  different  individuals.  The 
second  factor  is  some  deviation  from  perfect  integrity  of  structure  in  some 
portion  of  the  air-passages,  oftentimes  one  which  we  are  not  at  present  able 
to  detect;  or  an  undue  excitability  of  the  mucous  membrane  which  leads  it 
to  resent  irritation,  manifold  or  single  in  kind  ;  or,  finally,  a  distant  irritant 
which,  owing  to  individual  peculiarity,  is  reflected  to  and  again  from  the 
respiratory  centre.  The  greater  the  predisjiosition,  the  less  does  the  exciting 
cause  need  to  be.  Perhai^s  in  those  cases,  the  existence  of  Avhich  we  are  far 
from  wishing  to  ignore,  where  the  most  careful  study  during  life,  with  or 
without  minute  examination  after  death,  fails  to  reveal  any  exciting  cause, 
or  only  such  changes  as  are  more  probably  secondary  than  primary, — per- 
haps in  these  there  may  be  molecular  or  vascular  changes  from  time  to  time 
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in  the  respiratory  centre.  Is  it  an  unjustifiable  hypothesis  that  asthma  may 
be  to  the  respiratory  centre  or  centres  what  epilepsy  is  to  the  motor  reo-ions 
of  the  cerebral  cortex  ? '  Holding,  then,  that  asthma  is  at  all  ages,  but 
especially  in  children,  a  symptom  rather  than  a  disease,  the  next  question  to 
consider  is,  wherein  lies  the  pathology  of  this  symptom  ? 

There  is  more  agreement  as  to  its  being  a  neurosis  of  the  vagus  than 
there  is  as  to  the  mechanism  through  which  the  neurosis  is  manifested.  The 
very  divergence  of  ojjinion  here  is  an  indication  that  no  one  theory  satis- 
factorily explains  all  the  facts,  and  inclines  one  to  think  that  the  pathology 
is  not  uniform  in  all  cases. 

There  are  three  leading  views,  each  of  which  has  its  adherents,  thouo-h 
some  of  these  do  not  claim  a  monopoly  of  truth  for  their  ideas. 

(a)  The  bronchial-spasm  tlieory  is  the  favorite  at  the  present  day,  and 
counts  among  its  supporters  Laennee,  C.  J.  B.  and  C.  T.  Williams,  Trons- 
seau,  Salter,  Biermer,  and  Thorowgood.  This  theory  explains  the  sudden- 
ness M'ith  which  the  dyspnoea  may  come  and  go,  the  rapid  changes  in  the 
seat  and  number  of  the  adventitious  sounds,  and  the  effects  of  certain  drugs, 
especially  narcotics  and  antispasmodics.^ 

There  is  a  difficulty  about  this  explanation  to  those  who,  with  Biermer, 
hold  that  the  dyspnoea  of  asthma,  as  of  all  other  conditions  in  which  the  ob- 
struction is  seated  in  the  finer  tubes,  is  always  expiratory.  If  the  bronchial- 
spasm  theory  is  true  of  all  cases,  it  would  seem  that  both  respiratory  acts 
ought  to  be  equally  difficult.  Biermer  replies  to  this  objection,  "  When  the 
bronchi  are  spasmodically  contracted,  they  are  subjected  during  expiration 
to  the  general  pressure  of  that  movement  plus  the  pressure  of  the  spastic 
contraction  of  the  bronchial  muscles.  The  \\alls  of  the  bronchioles  being 
soft  and  compressible,  the  expiratory  pressure,  instead  of  overcoming  the 
obstruction  and  opening  them,  would  tend  to  close  them  all  the  more 
tiglitly." 

(6)  Wintrich  originally  propounded  the  theory  of  spasm  of  the  dia- 
phragm, a  view  shared  by  Bamljerger  and  Riegel.  To  this  Eichhorst 
answers  that  the  action  of  the  diajjhragm  may  be  observed  during  many  a 
paroxysm,  and  that  prolonged  tonic  spasm  of  this  muscle  is  not  compatible 
with  life. 

(c)  Weber,  Storck,  See,  Sir  Andrew  Clark,  and  others  reject  more  or  less 
completely  the  bronchial-spasm  theory,  and  attribute  the  symptoms  to  swell- 
ing of  the  mucous  membrane  of  vaso-motor  origin.  Clark  considers  this 
analogous  to  urticaria,  and  lays  stress  on  the  cases  in  which  asthma  and 

'  Salter  relates  the  case  of  a  man  in  whom  asthmatic  replaced  epileptic  attacks,  and, 
like  the  latter,  were  preceded  hj'  an  aura.  The  points  of  resemblance  between  asthma  and 
epilepsy  did  not  escape  this  acute  observer. 

■■^  Morton  (British  Medical  Journal,  1887,  ii.  159)  calls  attention  to  the  similarity  be- 
tween false  croup  and  asthma,  and  quotes  West's  observation  that  children  who  have  had 
croup  in  early  years  are  prone  later  to  suffer  from  asthma.  Morton  queries  whether  hay- 
fever,  asthma,  and  croup  are  not  merely  ditferent  expressions  of  the  same  state. 


ASTHMA. 


657 


urticaria  are  associated  or  replace  each  other.  Storck  was  led  to  adopt  this 
theory  by  laryngoscopic  examinations  made  during  paroxysms.  He  found 
the  trachea  congested,  and  inferred  that  a  similar  condition  was  present 
throughout  the  bronchial  tract.  Glasgow,  of  St.  Louis,  has  also  used  the 
laryngoscope,  but  finds  a  pale  mucous  surface,  while  he  attributes  the  swell- 
ing and  dyspnoea  to  vaso-motor  sjaasm,  not  relaxation,  and  saturation  of  the 
tissues  with  liquor  sanguinis.  He  supports  his  position  by  the  prompt  and 
remarkable  eifects  of  the  nitrites,  the  relaxing  influence  of  which  over  the 
walls  of  the  smaller  arteries  is  well  known.  It  is  interesting  to  note  that 
Eraser,  who  has  studied  the  action  of  these  drugs  carefully  in  asthma  and 
bronchitis,  is  an  adherent  of  the  bronchial-spasm  theory. 

The  fluxionary-hypersemia  theory  is  largely  based  on  the  existence  of 
cases  in  which  every  attack  of  bronchitis  markedly  increases  the  liability 
to  asthmatic  paroxysms  and  in  which  more  or  less  emj^hysema  is  present, — 
the  wet  asthma  of  the  older  writers.  The  asthma  of  the  later  stages  of  hay- 
fever  also  belongs  here.  In  this  complaint  Ave  have  hypersemia  of  and  flux 
from  the  visible  mucous  membranes,  and,  there  is  good  reason  to  think,  also 
from  the  bronchial  tubes.  In  congestive  asthma  the  dyspnoea  diminishes 
as  secretion  becomes  free.  There  is  some  doubt  as  to  whether  cardiac 
asthma  is  dependent  on  carbonic-acid  and  ursmic  poisoning,  or  on  passive 
congestion  of  the  bronchial  mucous  membrane. 

Leyden  thinks  that  the  sharp-pointed  crystals  which  he  has  described 
as  present  in  asthmatic  sputum  irritate  the  nerve-filaments  and  thus  excite 
spasm.  These  crystals  are  found,  however,  in  various  pulmonary  affections 
unassociated  with  asthma.  The  same  is  true  of  the  spirals  with  which 
Curschmann's  name  is  linked.  They  indicate  the  presence  of  what  he  calls 
"  bronchiolitis  exsudativa,"  and  are  to  be  seen  in  pneumonia. 
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Curschmann's  spirals  (a)  and  Leyden's  crystals  (6).— After  Strilmpell. 


To  close  this  brief  and  incomplete  exposition  of  the  pathology  of  asthma, 
the  words  of  Berkart  are  appended,  the  italics  being  his :  "Asthma,  there- 
fore, is  only  one  link  in  a  chain  of  quasi-independent  affections,  which  com- 
mences with  inflammatory  changes  of  the  pulmonary  tissue  and  terminates 
wUh  emphysema  or  bronchiectasis." 
Vol.  II.— 42 
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What  has  been  said  above  indicates  clearly  enough  that  asthma  itself 
has  no  pathological  anatomy,  and  also  what  the  changes  are  on  which  the 
paroxysmal  dyspnoea  depends  when  these  changes  are  sufficiently  developed 
for  us  to  detect  them.  In  children,  at  least,  we  have  to  do  with  bronchial 
or  pulmonary  inflammation,  emphysema,  or  enlargement  of  the  bronchial 
glands,  in  the  great  majority  of  cases. 

Clinical  History. — The  symptoms  and  physical  signs  vary,  in  some 
important  respects,  according  as  the  particular  case  comes  under  the  one 
or  the  other  of  two  main  classes,  though  in  both  alike  the  attack  usually 
appears  during  the  evening  or  night,  often  waking  the  child  from  sleep.  In 
both,  also,  the  child  sits  up  in  bed,  is  restless,  and  instinctively  seeks  to 
overcome  the  struggle  for  breath  by  grasping  the  bedclothes  or  some  other 
object,  thus  facilitating  the  action  of  the  accessory  muscles  of  respiration. 

In  the  first  and  more  typical  class  the  child  was  during  the  previous  day 
and  evening  apparently  as  well  as  usual,  though  it  may  have  had  symptoms 
of  a  trifling  cold.  The  attack  sometimes  attaius  its  full  severity  very  rap- 
idly, sometimes  more  gradually.  The  face  is  pale,  cyanotic,  and  anxious ;  the 
skin  moist  and  cool ;  there  is  no  fever  ;  the  pulse  is  rapid  and  often  irregu- 
lar. The  respiration  is  slow  and  labored,  expiration  being  much  prolonged ; 
the  chest  is  fixed  in  the  position  of  full  inspiration,  with  a  low  diaphragm ; 
percussion-resonance  is  increased  in  intensity  and  area ;  on  auscultation  the 
respiratory  murmur  is  much  enfeebled  or  absent,  and  sibilant  and  sonorous 
rales  are  heard  everywhere.  Cough,  if  present,  is  short  and  dry.  Towards 
the  end  of  the  attack,  if  the  child  is  old  enough  to  expectorate,  a  little 
tough  and  viscid  white  mucus  may  be  expelled.  The  fit,  after  lasting  a 
variable  time,  may  go  nearly  or  quite  as  rapidly  as  it  came,  the  child  falling 
asleep,  and  waking  in  the  morning  about  as  well  as  usual.  A  recurrence 
may  take  place  the  following  night  or  nights,  or  may  be  delayed  a  variable 
length  of  time. 

In  the  second  class — the  more  distinctly  catarrhal — the  child  has  suf- 
fered perhaps  for  several  days  from  bronchitis  of  more  or  less  intensity; 
has  fever ;  and  the  dyspnoea  presents  less  of  the  expiratory  type,  perhaps  is 
rather  inspiratory.  The  chest  is  not  hyper- resonant ;  the  diaphragm  is  not 
depressed  ;  the  soft  parts  above  and  below  the  thorax  are  drawn  inward  on 
inspiration,  the  rate  of  which  is  quickened,  perhaps  to  fifty  or  more.  In 
addition  to  the  coarse  dry  rales,  finer  and  moist  rales  are  heard,  especially 
over  the  bases.  The  cough  is  less  dry  and  more  frequent.  The  attack 
passes  away  gradually,  with  lulls  and  exacerbations  during  several  days  or 
more.     A  fresh  attack  of  bronchitis  brings  the  asthma  anew. 

The  difference  between  the  two  varieties  depends  on  the  bronchial 
inflammation,  and  the  blocking  of  the  tubes  by  secretion  which  character- 
izes the  latter.  Trousseau  called  attention  to  the  frequency  of  these  cases 
in  children.  The  first  case  which  he  saw  has  been  already  alluded  to  in 
discussing  the  pathology.  Their  existence  seems  to  have  been  overlooked 
by  Biermer,  who  maintains  that  the  dyspnoea  of  asthma  is  always  purely 
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expiratory.  Politzer  and  others  describe  cases  in  which  a  remarkable 
periodicity  characterized  the  recurrence  of  the  paroxysms. 

Diagnosis. — This  may  be  difficult,  especially  in  cases  of  the  second 
class  and  in  the  first  attack.  A  previous  history  of  similar  fits  is,  of 
course,  of  great  value  for  diagnostic  purposes.  Careful  attention  to  the 
history  and  the  presence  of  such  symptoms  and  physical  signs  as  have 
been  sketched  above,  with,  in  doubtful  cases,  the  subsequent  course  of 
events,  will  generally  reveal  the  nature  of  the  affection. 

Eustace  Smith  has  given  us  valuable  instructions  for  the  detection  of 
swollen  bronchial  glands.  "Pressure  on. the  descending  vena  cava  or  the 
lefl  innominate  vein  gives  rise  to  a  Iium,  and  on  the  pulmonary  artery  to  a 
systolic  murmur  heard  best  at  the  second  left  interspace.  But  long  before 
the  ordinary  signs  of  pressure  on  the  vessels  can  be  detected,  we  can  induce 
pressure  on  the  vein  if  the  bronchial  glands  are  enlarged.  This  sign  is  one 
of  the  earliest  indications  of  disease  of  these  glands.  Thus,  if  the  child 
be  directed  to  bend  his  head  backward  upon  his  shoulders  so  that  his  face 
is  turned  upward  to  the  ceiling,  a  venous  hum,  which  varies  in  intensity 
according  to  the  size  and  position  of  the  swollen  glands,  may  be  heard  with 
the  stethoscope  placed  upon  the  upper  bone  of  the  sternum.  As  the  chin 
is  slowly  depressed  again,  the  hum  becomes  less  distinctly  audible,  and 
ceases  shortly  before  the  head  reaches  its  ordinary  position.  The  explana- 
tion of  this  phenomenon  appears  to  be  that  the  retraction  of  the  head  tilts 
forward  the  lower  end  of  the  trachea.  This  carries  with  it  the  glands 
lying  in  its  bifurcation,  and  the  left  innominate  vein  is  compressed  where  it 
passes  behind  the  first  bone  of  the  sternum.  I  believe  this  explanation  to 
be  the  correct  one,  for  in  cases  of  merely  flat  chest,  where  there  is  no  reason 
to  suspect  enlargement  of  the  glands,  the  experiment  fails.  Nor,  again, 
can  the  hum  be  produced  in  a  healthy  child  by  the  thymus  gland.  This 
gland  lies  in  front  of  the  vein  immediately  behind  the  sternum.  Enlarged 
bronchial  glands  lie  behind  the  vessels  in  the  bifurcation  of  the  trachea. 
A  swelling  in  front  of  the  vessels  does  not  appear  to  be  able  to  set  up 
pressure  upon  the  vein  when  the  head  is  bent  backward  in  the  position 
described." 

Other  signs  of  enlargement  are  dulness  over  the  first  bone  of  the 
sternum  or  between  the  scapulas,  only  to  be  made  out  when  the  glands 
approach  the  inner  surface  of  the  chest;  and  dilatation  of  the  superficial 
veins  of  the  thorax,  or  slight  cedema  of  the  face,  perhaps  unilateral,  from 
pressure  on  the  venous  trunks  within  the  chest. 

The  absence  of  stridor,  of  ringing  cough,  of  patches  of  membrane  in 
the  fauces,  and  the  predominantly  expiratory  character  of  the  respiratory 
difficulty,  exclude  croup,  true  and  false.  In  cases  of  obstruction  of  a  main 
bronchus  by  a  foreign  body,  the  disparity  in  intensity  of  the  respiratory 
murmur  on  the  two  sides  is  diagnostic. 

Of  course  other  causes  of  paroxysmal  dyspnoea,  such  as  retropharyngeal 
abscess  and  cardiac  or  renal  disease,  must  be  thought  of  and  excluded. 
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The  former  can  be  felt  by  the  finger  in  the  throat,  the  latter  are  to  be 
detected  by  the  usual  methods  of  examination. 

Prognosis. — This  is,  as  has  been  stated  in  another  place,  as  a  general 
thing  good, — better  than  in  adults, — and  for  the  reason  that  the  attacks 
depend  so  ofleu  on  bronchial-gland  enlargement  or  some  other  cause  which 
can  be  influenced  by  treatment  or  which  may  disappear  of  itself.'  Much 
depends  on  the  constitution  of  the  child ;  more,  perhaps,  on  the  care  and 
advantages  which  easy  circumstances  of  the  parents  allow  it  to  enjoy.  A 
strong  hereditary  predisposition  does  not  in  itself  preclude  recovery.  If 
notable  emphysema  has  already  xleveloped,  and  especially  if  it  has  existed 
some  time,  the  outlook  is  less  favorable.  In  general,  the  prognosis  may  be 
said  to  depend  on  that  of  the  underlying  cause :  if  this  is  removable,  it  is 
good ;  if  not,  it  is  bad.  This  fact  affords  an  additional  reason,  if  such  be 
needed,  for  the  establishment  of  an  accurate  and  thorough  diagnosis,— a 
remark  which  applies  with  at  least  equal  force  to 

Treatment. — This  is  to  be  discussed  under  three  main  heads :  (1)  pro- 
phylaxis, or  the  prevention  of  the  affection  in  those  presumably  predis- 
posed ;  (2)  cure,  or  the  prevention  of  the  recurrence  of  attacks  in  those 
who  have  already  experienced  them ;  and  (3)  palliation,  or  the  treatment 
of  the  paroxysm  itself. 

(1)  Prophylaxis. — Where  there  is  a  well-marked  tendency  to  asthma, 
emphysema,  glandular  enlargements,  or  perhaps  to  neuroses,  special  care 
should  be  exercised  in  the  management  of  the  children.  The  wisdom  and 
watchfulness  of  the  mother,  aided  by  a  sensible  medical  adviser,  will  be 
shown  as  much  in  the  avoidance  of  coddling  a.s  in  the  taking  of  all  proper 
and  reasonable  precautions  against  undue  exposures  and  in  the  maintenance 
of  sound  hygiene.  Out-door  country  life  is  desirable  for  such  children 
when  it  can  be  secured ;  and,  with  this,  woollen  clothing,  a  simple  and 
highly-nutritious  diet,  and  careful  attention  to  house  ventilation,  both  of 
living-  and  of  sleeping-rooms,  should  be  combined.  Exposure  to  whooping- 
cough  and  measles  and  other  infections  is  more  easily  guarded  against  in 
the  country  than  in  the  city.  Should  the  child  acquire  these  diseases,  they 
ought  to  be  so  treated  as  to  shorten  their  course  and  diminish  their  intensity 
as  far  as  may  be,  in  order  that  structural  changes  in  the  lungs,  however 
slight,  and  swelling  of  the  bronchial  glands,  may  be  avoided. 

(2)  Cure. — Accurate  diagnosis  is  the  first  prerequisite.  But,  in  general, 
good  hygiene  is  of  the  utmost  importance,  and  of  more  value  than  all  other 
therapeutic  measures  put  together.  The  latter  can  be  made,  however,  to 
render  much  service  if  skilfully  and  persistently  applied.     Enlargement  of 

'  The  popular  idea  that  asthma  in  children  is  curable  is  well  illustrated  by  the  domestic 
treatment  practised  in  some  of  the  country  districts,  for  a  description  of  which  the  writer 
is  indebted  to  Dr.  Morrill  Wyman,  of  Cambridge.  The  child  is  placed  standing  against  a 
tree  (a  maple  is  preferred) ;  a  hole  is  bored  just  above  the  head  ;  the  nails  and  a  lock  ot 
hair  are  cut  and  placed  in  the  hole,  which  is  then  plugged.  As  the  child  grows  above  the 
plug,  the  asthma  is  left  behind. 


ASTHMA.  661 

the  bronchial  glands  calls  for  cod-liver  oil  and  the  iodide  of  iron  if  the 
tongue  is  clean  and  the  digestion  fairly  good.  But  it  is  not  infrequently 
necessary  to  precede  the  administration  of  these  remedies  by  a  bitter  tonic, 
with  perhaps  a  mineral  acid,  and  by  mild  laxatives.  The  appetite,  diges- 
tion, and  nutrition  in  general  are  thus  stimulated,  and  the  absorj^tion  of 
glandular  hyperplasia  and  of  the  remains  of  an  inflammatory  process  in  the 
lungs  is  promoted.  Potassic  iodide,  continued  steadily  for  weeks  in  as  large 
a  dose  as  is  well  borne,  yields  sometimes  brilliant  results  in  the  asthma  of 
all  ages.  Arsenic,  again,  is  of  great  value  in  some  cases,  and  is  generally 
well  tolerated  by  children. 

YandelP  reports  the  following  case,  the  result  in  which  led  him  to 
employ  the  same  treatment  in  eight  others  with  a  good  measure  of  success. 
A  girl  of  six  had  suffei'ed  for  two  years  from  asthmatic  attacks  occasioned 
by  "  colds,"  the  provocations  to  which  were  becoming  smaller.  Fresh  air 
and  spouge-baths  were  ordered ;  ten  to  twelve  grains  of  potassic  bromide 
were  given  on  rising  and  on  going  to  bed,  and  also  at  the  latter  time  atropia, 
grain  j^ ;  and  a  cough-mixture  containing  a  little  opium  was  prescribed 
whenever  the  child  showed  symptoms  of  a  cold.  This  treatment  was  kept 
up  for  three  mouths,  with  a  diminution  in  the  frequency  of  the  attacks. 
The  remedies  were  then  omitted  for  two  weeks,  and  resumed  again  uninter- 
ruptedly for  four  months.  About  this  time,  after  wetting  her  feet,  the  child 
had  another  (but  her  last)  attack.  During  the  next  four  months  the  medi- 
cines were  given  fifteen  days  in  each  month :  they  were  then  omitted  for 
several  months,  and,  finally,  were  administered  steadily  for  sixty  days. 
Sharp  catarrhal  attacks  have  come  from  time  to  time,  but  the  asthma  has 
never  returned.  Of  the  eight  other  cases  treated  in  the  same  way,  three 
were  ten  and  two  were  eleven  years  old,  and  the  ages  of  twelve,  thirteen, 
and  fourteen  were  each  represented  by  a  case.  All  but  two  recovered,  and 
in  these  the  treatment  is  said  not  to  have  been  thoroughly  carried  out.  None 
were  dismissed  under  fifteen  months  of  treatment,  and  two  were  treated  two 
yeai-s.  In  five  the  affection  was  hereditary,  and  eight  of  the  nine  were 
neurotic  children.  These  cases  are  detailed  here  because  the  results  were 
good  and  there  are  few  observers  who  report  so  many  cases.  It  is  true 
that  all  but  one  of  the  children  were  approaching  the  age  when  the  symj)- 
tom  may  disappear  without  special  treatment.  It  should  be  added  that 
in  no  case  was  there  change  of  climate.  But  hygiene  was,  apparently,  not 
neglected. 

The  last  meal  of  the  day  should  be  particularly  light  and  simple. 

Almost  all  asthmatic  children  are  better  off  in  the  country  or  at  the  sea- 
shore, due  reference  being  had  to  individual  peculiarity  in  making  a  selec- 
tion between  the  two.  One  can  expect  more  benefit  from  sea  air  and  bathing 
in  cases  attributable  to  enlargement  of  the  bronchial  glands.  The  asthma 
of  adults  is  cured  in  a  large  number  of  instances  by  residence  at  high  alti- 

1  American  Practitioner  and  News,  1886,  vol.  i.  p.  132. 
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tudes,  as  in  Colorado,  for  example.'  Dr.  Fisk,  of  Denver,  informs  the 
writer  that  he  is  neither  himself  cognizant  of  a  case  of  child  asthma  in  that 
city,  nor  has  he  been  able  to  learn  of  a  case  on  inquiry  among  his  profes- 
sional friends.  The  prognosis  of  child  asthma  is  so  good  that  great  sacri- 
fices for  the  sake  of  climatic  change  are  very  rarely  called  for.  Eemoval 
to  a  short  distance  and  for  a  limited  period  will  serve  every  purpose  in 
most  cases.  Much  emphysema  is  a  contra-indication  to  high  altitudes.  The 
pneumatic  treatment  has  less  applicability  to  children  than  to  adults. 

(3)  Palliation. — The  treatment  of  the  paroxj^sm  varies  according  as  the 
special  case  is  of  the  purely  spasmodic  or  of  the  catarrhal  type,  and  in  the 
latter  according  to  the  amount  of  secretion.  In  typical  spasmodic  cases  the 
greatest  variety  of  remedies  is  advised,  no  one  proving  equally  satisfactory 
in  all.  Nearly  all  these  remedies  are  to  be  classed  among  either  the  nar- 
cotics or  the  antisf)asmodics.  It  is,  of  course,  only  in  an  extreme  case  and 
in  the  later  years  of  childhood  that  morphine  hypodermically  should  be  used. 
Chloroform  and  ether  arrest  the  fits,  but  only  temporarily,  the  attack  re- 
turning as  the  effects  of  the  ansesthetic  pass  oif.  Chloral  with  or  without 
potassic  bromide  renders  excellent  service,  in  doses  proportioned  to  the  age 
of  the  child.  Nitre-paper  is  a  time-honored  remedy.  Inhalation  of  the 
iodide  of  ethyl  is  j^raised  by  See  :  ten  minims  can  be  safely  used  for  a  child. 
Belladonna  and  lobelia  are  highly  spoken  of  by  some,  but  are  uncertain 
in  their  action.  The  former  owes  its  popularity  to  the  great  authority  of 
Trousseau.  The  patented  powders  and  pastilles  which  are  in  such  vogue 
among  the  laity,  and  which  it  must  be  confessed  are  often  efficacious,  con- 
tain nitre,  stramonium,  and  lobelia.  Pilocarpine  is  said  by  Berkart  to  act 
well  in  children,  an  eighth  to  a  tenth  of  a  grain  being  given  under  the  skin 
to  a  child  of  five  years.  The  nitrites,  if  used  at  all,  should  be  administered 
with  caution,  on  account  of  our  limited  experience  with  them  at  this  time 
of  life. 

In  catarrhal  cases  where  the  symptoms  and  physical  signs  indicate  the 
presence  of  abundant  secretion,  a  simple  emetic,  such  as  ipecac,  will  clear 
out  the  bronchial  tubes,  relax  spasm,  and  materially  relieve  the  breathing. 
No  true  asthmatic  paroxysm  can  withstand  the  depressant  efiect  of  nausea. 

'  Dr.  Solly,  of  Colorado  Springs,  writes  that  neither  he  nor  the  other  leading  physicians 
of  that  place  have  ever  known  asthma  develop  there  in  a  child.  Dr.  Solly  himself  recalls 
three  children  coming  there  with  asthma.  Two  of  these  had  no  apparent  complications  and 
went  away  seemingly  well.  He  has  not  heard  of  them  since.  The  third  was  a  girl  of  eight 
who  came  from  England  with  bronchitis  and  asthma,  remained  two  years,  and  has  since 
then  remained  well  in  England. 


HAY-FEVER. 

By  FEEDERICK   C.  SHATTUCK,  M.D. 


Synonymes. — Hay-  or  Rose-cold,  Summer  or  Autumnal  catarrh,  Hay- 
asthma,  Periodic  coryza,  Coryza  vasomotoria  periodica,  Rhinitis  sympa- 
thetica, etc. 

Definition. — An  affection,  as  a  rule,  annually  recurring  and  periodic, 
characterized  by  irritation  and  redness  of  and  flux  from  the  mucous  mem- 
branes of  the  eyes,  nose,  throat,  and  bronchi. 

The  term  "  Hay-Fever"  is  taken  as  the  heading  of  this  article  for  the 
reason  that  it  is  in  such  general  use,  although  its  unsuitability  is  recognized 
by  all.  The  name  is  simply  an  illustration,  of  which  there  are  so  many  in 
medical  nomenclature,  of  the  way  that  a  term  denotive  of  a  mistaken  etio- 
logical or  pathological  theory  gains  so  firm  a  foothold  that  it  is  preserved 
long  after  its  falsity  has  been  proved.  Beard  was  not  able  to  trace  the  exact 
origin  of  the  term,  but  thinks  it  must  be  credited  to  the  laity,  who  noticed 
the  coincidence  in  time  between  the  onset  of  the  symptoms  and  the  hay- 
making season.  Wyman's  name,  "  autumnal  catarrh,"  is  indicative  of  his 
idea  that  the  August  are  different  from  the  June  cases,  and  that  there  is  no 
middle  form.  The  investigations  of  Beard  and  the  observations  of  later 
writers  would  seem  to  necessitate  a  modification  of  these  views. 

History. — To  Dr.  John  Bostock  belongs  the  credit  of  having  first 
really  described  this  interesting  disease  ;  and,  etymologically,  disease  it  may 
be  called,  there  being  many  of  far  greater  gravity  which  entail  much  less 
discomfort  to  their  owners.  Dr.  John  N.  Mackenzie,  of  Baltimore,  who 
has  made  most  important  contributions  to  our  knowledge  of  the  ailment 
under  consideration,  has  with  great  industry  searched  ancient  medical  liter- 
ature and  found  here  and  there  clear  evidence  that  the  affection  was  existent 
and  recognized,  though  very  imi^erfectly,  in  previous  centuries.  Constant 
de  Rebecque,  writing  in  1691,  attributed  his  symptoms  after  thirteen  years' 
experience  to  "  something  which  flows  from  roses,  which  stings  the  nose  and 
by  means  of  tiny  prickles  produces  a  solution  of  continuity  imperceptible 
to  the  naked  eye."  He  may  thus  be  regarded  as  the  father  of  the  pollen 
theory.  Bostock  was  himself  a  sufferer,  described  his  own  case  in  1819, 
and  wrote  again  in  1828,  but  more  at  length,  proposing  the  name  "catar- 
rhus  sestivus."     He  was  followed  by  several  other  English  writers,  and 
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in  1862  appeared  the  treatise  of  Prof.  Phoebus,  of  Giessen,  founded  on 
replies  to  a  circular  comprising  seven  questions  which  he  sent  out  to 
physicians.  In  1872,  Dr.  ISIorrill  Wyman,  of  Cambridge,  in  common  with 
many  members  of  his  familj'  a  sufferer,  published  his  highly  interesting  and 
important  monograph  based  on  an  analysis  of  eighty-one  cases.  In  1873 
Blackley's  work  appeared  in  England,  and  in  1876  the  press  brought  forth 
an  exhaustive  treatise  from  the  prolific  pen  of  the  late  Dr.  George  M. 
Beard,  whose  second  circular,  containing  fifty-five  questions,  elicited  replies 
from  two  hundred  of  the  afflicted  or  their  professional  attendants.  Since 
then  no  systematic  treatise  has  been  published,  though  important  contribu- 
tions to  our  knowledge  of  the  pathology  and  treatment  have  appeared  in  the 
medical  journals,  embodying  the  experience  of  Daly,  Roe,  John  N.  Mac- 
kenzie, Bosworth,  and  others. 

Etiology. — As  in  asthma,  so  in  hay-fever,  though  there  would  seem  to 
be  less  room  for  cavil  with  reference  to  the  latter,  the  chief  predisposing 
cause  is  the  neurotic  temperament,  which,  amid  the  excitements,  hurry, 
and  strain  of  our  complicated  modern  life,  seems  to  be  constantly  forming 
new  centres  of  development.  Environment  may  increase  a  tendency  in  an 
individual,  or  may,  perhaps,  produce  it  anew ;  when  produced  it  is  fre- 
quently transmitted  to  descendants.  The  cases  in  which  several  members 
of  a  family  are  hay-fever  subjects  are  far  too  common  to  be  attributed  to 
mere  coincidence.  Vast  numbers  of  persons  are  exposed  to  the  exciting 
causes  of  this  peculiar  affection  without  ever  suffering  from  it.  Another 
predisposing  cause  seems  to  lie  in  a  more  or  less  unhealthy  condition  of  the 
mucous  membrane  of  the  upper  air-passages,  especially  the  nose.  Males 
are  rather  more  liable  to  suffer  than  females.  The  affection  is  much  more 
common  in  this  country  and  in  England  than  on  the  continent  of  Europe, 
and  here  the  Anglo-Saxon  race  seems  to  suffer  more  than  the  foreign  popu- 
lation. Mackenzie,  of  Baltimore,  has  seen  three  cases  in  negroes,  and  there 
can  be  no  doubt  that  both  Wyman  and  Beard  were  mistaken  in  thinking 
the  affection  to  have  such  narrow  race-  and  class-limitations  as  they  did. 
Now  that  the  attention  of  the  profession  has  been  awakened  to  the  subject, 
cases  are  not  infrequently  encountered  in  dispensary  and  hospital  out- 
patient room  practice.  At  the  same  time,  the  causes  which  produce  the 
neurotic  temperament  operate  more  forcibly  on  the  wealthier  and  more 
highly  educated  classes,  and  have  been  longer  in  operation  on  the  native 
than  on  the  foreign  population. 

The  frequency  of  the  affection  in  children  is  shown  by  the  following 
figures,  which  indicate  the  age  when  the  symptoms  first  appeared.  Wyman, 
72  cases:  under  10,  11  cases,  15  per  cent. ;  between  10  and  20,  15  cases, 
20  per  cent.  Beard,  192  cases  :  under  10,  34  cases,  17  per  cent. ;  between 
10  and  20,  29  cases,  19.98  per  cent. 

The  chief  exciting  causes  are  season,  irritants,  sunlight,  and  heat. 

Although  it  is  true  that  in  some  individuals  attacks  may  come  on  at 
any  season  of  the  year,  the  fact  remains  that  the  jJeriod  of  danger  fur  the 
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vast  majority  is  comprised  between  the  months  of  May  and  September, 
both  inclusive.  We  can,  indeed,  go  farther,  and  broadly  distinguish  an 
early  and  a  late  form.  The  former,  the  more  common  in  England,  usually 
begins  in  May  or  June,  and  has  been  called  "  rose-cold" ;  the  latter  is  apt 
to  appear  towards  the  end  of  August,  the  "  autumnal  catarrh"  of  Wyman. 
Beard  seems  to  have  been  the  first  to  demonstrate  the  existence  of  a  form 
intermediate  in  point  of  time.  This  causative  influence  of  season  is 
undoubtedly  closely  bound  up  with  the  other  excitants  mentioned  above, 
especially  heat  and  the  presence  of  mechanical  irritants  in  the  atmosphere, 
such  as  inorganic  dust  of  all  kinds  and  the  pollen  of  plants  and  trees. 
But  it  should  be  remembered  that  in  exceptional  cases  the  attacks  may 
persist  into  or  even  recur  in  the  winter. 

The  irritating  excitants  are  many  in  number  and  various  in  kind. 
Beard  gives  a  list  of  some  thirty,  without  pretending  that  it  is  complete. 
Of  course  it  is  not  to  be  inferred  from  this  that  each  and  all  of  these  irri- 
tants are  equally  obnoxious  to  all  persons.  There  is  here  a  considerable 
range  of  individual  peculiarity.  Still,  it  may  be  stated  as  a  broad  fact  that 
alleviation  of  symptoms  and  freedom  of  the  atmosphere  from  dust  are  most 
intimately  connected.  Indigestion  and  over-exertion  distinctly  tend,  in  the 
opinion  of  some,  to  induce  or  aggravate  the  attacks.  The  influence  of 
warmth  and  sunlight  is  well  recognized  by  many,  who,  if  they  cannot  flee 
from  their  torment,  seek  to  mitigate  it  as  far  as  they  can  by  seclusion  in 
closed  and  darkened  rooms  during  the  heat  of  the  day  and  while  the  sun  is 
high.  This  is,  of  course,  impracticable  for  most  suiferers,  who  can  nearly 
as  well  seek  a  region  of  immunity. 

Locahty  is  a  factor  which  one  hardly  knows  whether  to  class  as  predis- 
posing or  exciting ;  it  is  also  a  factor  which  diminishes  in  importance  as  the 
affection  receives  more  careful  and  more  wide-spread  study.  Beard  shows 
that  Wyman  is  inclined  to  confine  the  disease  within  too  narrow  geograpji- 
ical  limits,  and  later  writers  show  that  it  is  more  wide-spread  than  Beard 
seems  to  have  imagined.  There  are,  however,  in  the  Northern  and  Eastern 
States  certain  sharply-limited  areas  which  are  well  known  as  conferring 
inmiunity.  The  attack  is  prevented  by  moving  to  these  before  the  symp- 
toms appear,  or  is  promptly  cut  short  if  they  have  already  begun.  More- 
over, the  symptoms  appear  or  recur  if  the  refuge  is  quitted  before  the 
period  has  elapsed  during  which  they  last  when  no  climatic  change  is  made. 
These  regions  of  exemption  are  chiefly  mountainous  districts,  and  limited 
portions,  only,  of  them.  The  favorite  resorts  are  certain  localities  in  the 
White  and  Catskill  Mountains ;  but  a  place  which  grants  perfect  immunity 
to  one  person  does  not  necessarily  grant  the  same  to  another,  and  a  short 
drive  of  a  few  miles  may  make  all  the  diiference  between  comfort  and 
misery.  There  is  no  fixed  elevation  at  or  beyond  which  relief  is  sure, 
—though  the  influence  of  elevation  cannot  be  denied.  This  remarkable 
immunity  is  doubtless  due  in  great  measure  to  coolness  and  relative  freedom 
from  dust  and  vegetation.     A  gentleman  tells  the  writer  that  even  at  the 
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Isles  of  Shoals  a  wiud  from  the  mainland,  seven  miles  distant,  brino's  on 
his  sufferings  anew.  The  open  sea  is  the  only  resort  which  can  be  depended 
on  for  relief  as  universal  as  it  is  complete. 

Pathology. — Hay-fever  is  primarily  a  neurosis, — indeed,  a  pure  neurosis 
iu  all  cases  in  which  there  are  no  notable  nasal  lesions  persistent  between 
the  paroxysms.  The  undue  excitability  may  have  its  seat  in  the  terminal 
nerve-filaments  of  the  nasal  passages,  in  the  centres  directly  or  indirectly 
connected  with  these  filaments,  or  in  both  at  once.  The  most  prominent 
symptoms  point  to  great  vaso-motor  disturbance :  how  much  of  this  is 
purely  reflex,  how  much  is  not,  we  have  no  means  of  accurately  determin- 
ing. That  hay-fever  is  a  neurosis  is  proved  by  its  utter  want  of  constant 
pathological  lesions;  its  hereditary  character;  the  constitution  of  those 
affected  by  it;  its  dependence  on  exciting  causes  to  which  vastly  greater 
numbers  of  persons  are  exposed  than  are  affected  thereby ;  its  analogy  with 
other  affections  largely  of  a  neurotic  nature,  such  as  asthma,  false  croup, 
and  sick  headache ;  its  annual  periodicity,  the  subjects  of  it  being  perfectly 
well  and  manifesting  no  unusual  susceptibility  to  ordinary  colds  in  the 
intervals  between  the  attacks;  the  close  similarity  in  its  symptoms  in 
different  individuals,  while  there  is  a  decided  variation  in  the  special  ex- 
citing cause ;  and  the  rapid  and  complete  subsidence  of  the  symptoms  on 
change  of  locality,  perhaps  trifling  in  degree. 

Symptoms  and  Course. — The  date  on  which  the  symptoms  begin  to 
recur  each  year  is  in  some  cases  absolutely  definite,  though  iu  the  large  ma- 
jority there  is  a  variation  of  a  few  da3'S  or  more.  In  some  there  is  a  pro- 
dromal stage  lasting  one  or  two  weeks,  during  which  there  may  be  more  or 
less  nervous  irritability,  or  alternating  sensations  of  heat  and  cold,  or  a 
feeling  of  lassitude.  In  other  cases  a  prodromal  stage  is  wanting.  Although 
the  symptoms  of  the  disease  are  similar  in  all  sufferers,  they  are  far  from 
being  identical :  there  are  considerable  variations  not  only  iu  the  general 
intensity  of  the  process,  but  also  in  its  special  localization.  The  intensity 
of  the  attacks  also  varies  in  the  same  person  often  from  year  to  year. 

The  first  symptom,  and  one  which  at  once  distinguishes  hay-fever  from 
a  common  cold,  is  usually  itching  about  the  roof  of  the  mouth  and  an 
uneasy  sensation  in  the  Eustachian  tube ;  this  is  soon  followed  by  frequent 
sneezing ;  paroxysmal  obstruction  of  the  nostrils  of  short  duration,  at  first 
confined  to  the  earl}'  morning,  but  afterwards  recurring  later  in  the  day ;  a 
watery  discharge  from  the  nose,  especially  on  lowering  the  head ;  attacks, 
also  paroxysmal,  of  irritation  of  the  eyes,  with  itching  of  the  lids,  especially 
at  the  inner  canthus,  inducing  the  patient  to  rub  them  vigorously ;  redness 
and  swelling  of  the  face  in  the  morning  ;  and  impairment  or  even  loss  of 
the  special  senses  of  smell,  taste,  and  hearing.  Itching  of  the  scalp  and 
of  the  skin  of  the  back  or  chest,  a  tendency  of  the  skin  to  become  easily 
excoriated  and,  when  excoriated,  to  heal  slowly,  and  more  or  less  general 
depression  of  the  .system,  with  lack  of  appetite  and  quickening  of  the  pulse- 
rate,  are  often  experienced  during  this  period,  which  lasts  ten  days  to  two 
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weeks.  The  irritation  now  extends  to  the  bronchial  mucous  membrane, 
exciting  a  short  and  annoying  cough,  which  results  in  but  little  expectora- 
tion, and  that  of  transparent  glairy  mucus.  The  cough  is  worse  in  dry  than 
in  damp  or  wet  weather,  at  night  than  during  the  day,  and  increases  for  a 
week  or  ten  days.  During  the  fourth  week  the  early  symptoms  are  apt  to 
diminish,  but  the  cough  persists,  and  asthma,  if  it  comes  at  all,  now  appears 
on  the  scene,  intensifying  the  misery  of  the  night.  During  the  fifth  and 
sixth  weeks  there  is  a  gi-adual  decline,  and  the  patient  soon  after  regains  his 
wonted  comfort  and  strength  until  his  time  of  trial  comes  round  again  the 
following  year.     The  above  is,  very  briefly,  the  course  of  the  disease. 

Diagnosis. — It  is  only  in  the  first  attack  that  this  can  present  any  real 
difficulty  to  the  observant  practitioner.  The  season  of  the  year,  the  family 
and  previous  history  of  the  child,  the  character  and  sequence  of  the  symp- 
toms, their  variation  from  day  to  day  and  mitigation  by  damp  weather,  the 
failure  of  well-directed  treatment  to  bring  more  than  palliation,  and  the 
six  weeks'  course  of  the  affection,  are,  all  taken  together,  distinctive  enough. 
Finally,  the  rapid,  not  gradual,  cessation  of  all  symptoms  after  removal  to 
a  recognized  hay-fever  resort,  whatever  the  period  of  the  disease,  and  their 
prompt  recurrence  on  leaving  the  same,  provided  that  the  time-limitation 
has  not  been  reached,  may  be  added. 

Prognosis. — As  regards  expectation  of  life,  this  is  good.  Hay-fever 
patients  seem  to  live  as  long  as  those  who  are  free  from  the  infirmity.  As 
regards  a  cure  of  the  morbid  susceptibility,  the  outlook  is  different.  In  a 
recent  note  to  the  writer.  Dr.  Wyman  says,  "  So  far  as  I  have  observed  and 
read,  I  think  the  entire  disappearance  of  the  annual  attacks  of  hay-fever  in 
those  with  whom  it  began  in  childhood  is  very  rare  ;  I  have  never  seen  it. 
The  attacks,  however,  may  diminish,  and  sometimes  exhibit  an  early  and  a 
late  form,  with,  I  think,  a  diminished  severity."  John  N.  Mackenzie,  on 
the  other  hand,  tells  me  that  he  considers  the  prognosis  in  children  good 
for  a  considerable  number  of  cases.  The  cures  which  are  reported,  whether 
of  children  or  of  adults,  depend  chiefly  on  local  treatment  of  the  nose.  It  is 
not  surprising  that  hay-fever  should  differ  from  ordinary  asthma  in  the 
young,  as  regards  frequeucy  of  disappearance,  either  spontaneously  or  under 
purely  general  treatment.  In  the  latter  the  prime  cause  may  be  said  to  lie, 
certainly  in  as  large  a  number  of  cases  as  recover,  in  anatomical  changes  in 
the  bronchial  glands  or  some  portion  of  the  respiratory  tract ;  the  subordi- 
nate cause,  in  a  peculiarity  of  the  nervous  system  of  the  individual.  In 
hay-asthma,  on  the  other  hand,  we  frequently  have  no  reason  to  think  that 
there  are  any  actual  lesions  except  those  which  appear  with  the  onset  of  the 
symptoms,  to  vanish  entirely  with  the  subsidence  of  the  latter. 

Treatment. — If  there  be  a  method  of  treatment  which  is  prophylactic 
in  the  sense  of  preventing  the  development  of  hay-fever  in  one  presumably 
predisposed,  we  are  entirely  ignorant  of  its  nature.  Although  the  suscepti- 
bility is,  we  have  good  reason  to  think,  often  inherited,  it  is  not  necessarily 
so,  and  it  would  be  a  difficult  matter  to  feel  sure  that  measures  adopted  in 
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any  given  case  before  the  appearance  of  symptoms  were  the  cause  of  thdr 
non-appearance. 

It  is  in  our  power,  however,  to  prevent  the  recurrence  of  the  disease 
after  it  has  developed,  by  annual  change  of  residence  to  a  locality,  whether 
an  island,  the  sea-shore,  or  a  mountain-resort,  which  experience  shows  gives 
immunity  to  the  particular  individual.  It  is  desirable  to  go  shortly  before 
the  time  of  the  expected  attack  and  to  remain  at  least  six  weeks,  after  which 
time  the  danger  for  that  year  is  practically  over.  The  leading  White 
Mountain  resorts  are  Bethlehem,  Jefferson,  Gorham,  the  Twin  Mountain 
House,  and  the  Glen.  The  Catskills,  portions  of  the  Green  and  Adirondack 
Mountains,  Cresson,  Pennsylvania,  and  Deer  Park,  Maryland,  may  also  be 
mentioned  as  places  which  afford  more  or  less  complete  relief  to  some.  For 
further  details  as  to  this  point  the  reader  is  referred  to  the  works  of  Wyman 
and  Beard. 

Much  attention  has  been  devoted  of  late  years,  especially  by  laryngolo- 
gists,  to  the  eradication  of  the  liability  to  attacks  of  hay-fever  by  means 
of  the  energetic  local  treatment  of  abnormal  conditions  of  the  upper  air- 
passages,  and  notably  of  the  nose.  Some,  indeed,  cauterize  noses  which  are, 
as  far  as  the  eye  can  see,  perfectly  healthy,  with  the  aim  of  destroying  or 
profoundly  modifying  the  terminal  filaments  of  the  sensitive  nerves,  and 
thus,  as  it  were,  preventing  the  presence  of  irritants  from  being  reported  to 
the  nerve-centres.  The  degree  of  success  which  has  thus  far  been  attained 
is  certainly  sufficient  to  make  it  desirable  to  treat  thoroughly  any  local 
lesions  which  may  be  present ;  and  the  precious  qualities  of  cocaine  remove 
in  large  measure  the  difficulties  which  formerly  lay  in  the  way  of  the  use 
of  the  galvano-cautery,  chromic  acid,  and  similar  agents,  even  by  a  practised 
hand,  and  in  children  more  than  in  adults.  Dr.  John  N.  Mackenzie  tells 
the  writer  that,  speaking  generally,  he  considers  the  prognosis  to  be  better 
in  children  than  in  grown  persons  ;  Dr.  F.  I.  Knight,  that  in  adults  he  has 
found  the  early  more  amenable  to  local  treatment  than  the  late  forms.  For 
all  details  as  to  methods  the  reader  is  referred  to  the  appropriate  portions 
of  this  work  and  to  the  standard  writers  on  diseases  of  the  throat  and  nose. 

Kinnear  reports  a  cure  as  following  the  use  of  the  spinal  ice-bag  in 
several  cases  under  his  care,  one  of  these  a  boy  of  about  twelve.  It  is  a 
severe  remedy  for  a  child,  and  also  for  those  who  have  the  care  of  it,  to 
seclude  it  in  closed  and  darkened  rooms  during  the  greater  portion  of  the 
day  ;  a  plan  which,  ho%vever,  mitigates  the  severity  of  the  attacks.  Wyman 
recommends  that  the  windows  of  the  sleeping-room  be  closed  early  in  the 
afternoon  and  kejjt  closed  during  the  night.  Motion  of  the  air  is  thus 
avoided  and  an  opportunity  is  given  the  dust  to  settle.  The  diet  should  be 
nourishing ;  flannel  should  be  worn  next  the  skin ;  and  occasional  warm 
baths  with  daily  dry  friction  suit  most  persons  better  than  cold  bathing. 
The  application  of  a  solution  of  cocaine  to  the  mucous  membrane  of  the 
nose  gives  some  temporary  relief;  but  caution  must  be  exercised,  particu- 
larly in  children,  in  the  free  use  of  this  remedy. 


HAY-FEVEE.  669 

There  is  no  one  drug  which  proves  useful  to  so  many  cases  as  quinine. 
It  should  be  given  in  full  doses  thrice  daily,  beginning  two  weeks  before 
the  expected  outbreak  and  continued  till  near  the  close.  Arsenic  is  another 
remedy  which  is  of  service  to  some,  and  is,  as  a  rule,  well  borne  by  children : 
it  should  also  be  begun  some  time  before  the  attack. 

The  list  of  drugs  and  of  combinations  of  drugs  for  internal  and  local 
use  which  might  be  given  here  is  a  long  one, — so  long  as  to  prove  that  none 
are  very  satisfactory  or  helpful  to  many  persons.  It  is  to  be  hoped  that  in 
the  near  future  some  plan  of  efficient  home  treatment  for  this  distressing 
and  rebellious  complaint  may  be  discovered.  One  fact  speaks  volumes, — 
that  physicians  who  are  sufferers  and  who  cannot  absent  themselves  from 
home,  as  a  rule,  after  having  tried  various  methods  of  treatment  resign 
themselves  to  their  fate  and  make  the  best  of  it. 


PHTHISIS. 

By  a.  JACOBI,  M.D. 


It  was  but  a  few  years  ago  that  the  question  could  be  raised  in  earnest 
whether  tuberculosis  and  phthisis  were  identical.  As  great  an  authority  as 
Ruehle  denied  that  identity,  though  he  admitted  that  phthisis  was  more 
than  a  mere  inflammation,  and  questioned,  though  phthisis  caused  tubercu- 
losis, whether  the  latter  gave  rise  to  the  former  in  every  instance. 

Of  late,  not  only  are  tuberculosis  of  the  lungs  and  phthisis  considered 
identical,  but  both  are  assumed  to  be  the  exclusive  result  of  the  invasion 
of  a  specific  bacillus,  whose  effect  consists  in  local  irritation,  with  formation 
of  small  neoplasms  and  a  morbid  process  with  either  an  acute  or  a  chronic 
course,  the  latter  of  which  terminates  in  either  extensive  destruction  or 
induration  of  tissue. 

Its  symptoms  either  are  those  of  a  general  morbid  condition,  such  as 
emaciation,  pallor,  fever,  anorexia,  perspiration ;  or  there  are  some  direct 
symptoms,  such  as  cough,  expectoration,  dyspnoea,  pain,  and  palpitation. 
Besides  these  symptoms,  there  is  not  infrequently  the  same  invasion  of  a 
specific  bacillus  into  glands,  bones,  and  joints. 

In  the  adult  the  tubercular  deposits  in  the  lungs  prefer  the  apices.  The 
reasons  for  this  predilection  are  various.  The  lungs  are  firmly  fixed  at  the 
hilus ;  thus  the  diaphragm  cannot  change  the  consistency  of  the  pulmonary 
tissue  and  the  lumen  of  the  bronchial  tubes  to  the  same  extent  in  the  apices 
as  in  the  lower  lobes.  Besides,  the  weight  of  the  arms  presses  mostly 
upon  the  upper  lobes.  Furthermore,  the  current  of  air  brought  up  from 
the  lower  part  of  the  lungs  is  liable  to  repel  the  secretion  trying  to  find  its 
way  out,  into  the  upper  lobes.  This  very  secretion,  the  apices  being  less 
supplied  with  blood  than  the  rest  of  the  lungs,  is  thicker  and  more  viscid, 
and  prevents  the  air  from  getting  in  to  the  same  degree  as  in  the  other 
parts  of  the  lungs ;  and,  finally,  what  has  been  called  the  phthisical  habitus 
is  mostly  developed  in  the  upper  part  of  the  chest,  thus  compressing  the 
upper  lobes  of  the  lungs  more  than  the  rest.  Thus  the  circulation  in  that 
part  of  the  lungs  is  more  sluggish,  and  bacilli  which  have  once  entered  are 
not  apt  to  be  easily  expelled. 

Contrary  to  what  we  see  in  adults,  in  whom  tubercular  deposits  mostly 
take  place  in  the  apices,  the  principal  changes  in  the  tuberculosis  of  children 
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are  often  seen  in  the  lower  lobes.  The  reason  may  be  found  in  the  fact 
that  the  influence  of  the  phthisical  habitus  develops  in  advanced  years  only. 
For  the  disproportion  between  the  costal  cartilages  and  the  ribs,  particularly 
in  those  cases  in  which  premature  ossification  takes  place,  increases  from 
year  to  year,  thus  adding  to  the  difficulty  of  aeration  in  the  upper  part  of 
the  chest  in  the  course  of  advancing  years.  Besides,  the  frequent  attacks  of 
broncho-pneumonia,  which  are  apt  to  be  the  starting-points  of  tuberculosis, 
are  more  frequently  observed  in  the  lower  lobes,  and  near  the  mediastinum. 

Age. — According  to  Portal,  tuberculosis  of  the  lungs  may  be  congenital. 
James  Clark  found  it  frequently  after  the  second  year ;  Meessen  rarely  in 
the  first  year,  somewhat  more  frequently  in  the  second ;  Koranyi  very  sel- 
dom before  the  third  or  fourth  year.  Ruehle  met  with  acute  miliary  tuber- 
culosis in  some  instances  during  the  first  period  of  life,  with  pulmonary 
phthisis,  not,  however,  before  the  first  dentition ;  Trousseau  very  often  in 
the  first  years  of  life  ;  Papavoine  only  between  the  fourth  and  fifth  years ; 
and  of  Guersant's  hospital  patients  one-eighth  of  all  those  in  the  second 
year  were  tubercular. 

The  large  institutions  of  New  York  City  afford  few  facilities  for  add- 
ing statistical  material  of  this  kind,  because  of  the  very  small  amount  of 
hospital  accommodations  for  such  children  and  the  incompleteness  of  the 
information  to  be  derived  therefrom.  But  every  practitioner  with  ample 
means  of  observation  meets  with  a  great  many  cases  of  general  miliary 
and  likewise  pulmonary  tuberculosis.  Demme  had  under  hospital  observa- 
tion in  the  course  of  twenty  years  36,148  cases,  1932  of  which  were  of 
tuberculosis ;  1 580  of  the  latter  were  pulmonary.  Biedert  collected  8332 
cases  of  tuberculosis,  6.4  per  cent,  of  which  were  those  of  children.  Within 
three  years  Fiirst  observed  4000  cases  of  children's  diseases  up  to  the  four- 
teenth year  of  life.  Of  the  330  tubercular  cases  among  them,  247  were 
pulmonary ;  one  M'as  two  weeks  old,  one  six,  one  seven,  fifteen  from  two 
to  three  months,  seventeen  from  three  to  six  months,  forty  from  six  to 
twelve  months,  sixty-six  from  one  to  two  years,  eighty-two  from  two  to 
four  years,  thirty-nine  from  four  to  six  years,  forty-six  from  six  to  ten 
years,  and  twenty-two  from  ten  to  fourteen  years.  Thus,  according  to 
Furst  and  Demme,  the  largest  number  of  cases  was  met  with  between  the 
second  and  fourth  years.  According  to  Baginsky,  eight  per  cent,  of  all 
cases  of  pulmonary  tuberculosis  are  met  with  below  the  tenth  year.* 

Some  more  points  connected  with  the  question  as  to  the  age  at  which 
tuberculosis  may  be  met  with,  the  reader  will  find  discussed  in  the  essay  on 
tuberculosis  contained  in  this  volume. 

Causes. — The  etiology  of  tuberculosis  in  general  has  been  treated  of 
so  extensively  in  the  paper  on  tuberculosis  just  alluded  to  that  I  may  be 
permitted  to  refer  to  it  for  all  particulars.  It  is  worth  while,  however,  to 
insist  upon  a  few  points. 


*  Maximilian  Herz,  Ueber  Lungentuberkulose  im  Kindesalter,  Wien,  1888. 
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In  children  the  pulmonary  arteiy  is  relatively  larger ;  thus  the  lungs 
are  more  succulent  and  liable  to  furnish  a  very  fair  resting-ground  for  the 
bacillus.  Besides,  in  the  early  years  of  life  the  right  heart  is  still  predom- 
inating, with  the  same  result. 

The  invasion  of  the  bacillus  which  is  not  only  the  cause  of  phthisis 
but  also  the  principal  source  of  broncho-pneumonia  and  caseous  pneumonia 
may  take  place  by  direct  inspiration.  In  every  instance  it  is  the  smallest 
bronchi  that  furnish  the  best  resting-place.  In  these  cases  the  bronchial 
tubes  are  found  thickened  at  a  very  early  period.  The  upper  air-passages 
Dares,  pharynx,  and  larynx,  being  cooler  and  more  exposed  to  strong  cur- 
rents of  air,  have  therefore  fewer  cases  of  local  tuberculosis.  Even  before 
the  discovery  of  the  bacillus,  the  inhalation  of  sjjutum  was  proved  to  be 
the  cause  of  tubercular  infection  by  Tappeiner,  who  at  that  early  time 
accused  beds  and  clothing  of  transmitting  the  disease.  Contagion  is  not 
only  not  prevented  by  the  drying  up  of  sputum,  but,  on  the  contrary,  it 
appears  that  as  long  as  it  is  moist  it  is  not  attended  with  any  particular 
danger.  When  tuberculosis  develops  from  cheesy  degeneration,  the  first 
changes  are  found  in  the  blood-vessels  or  in  the  lymph-ducts  and  glands. 
The  former  are  thickened,  the  latter  enlarged. 

Hereditary  disposition  has  formerly  been  characterized  from  two  points 
of  view.  A  direct  transmission  can  be  proved  in  but  few  instances,  but 
the  propagation  of  a  peculiar  debility  or  inefficiency  of  either  the  whole 
organism  or  special  oi'gans  deprives  the  individual  of  its  power  to  resist 
injurious  influences  or  deleterious  invasions.  Altogether,  the  number  of 
cases  in  which  hereditary  influences  can  be  traced  is  very  great ;  in  Demme's 
cases  of  tuberculosis  of  bones  and  joints  in  69.6  per  cent.,  in  that  of  the 
lymphatic  glands  in  65.4,  in  visceral  tuberculosis  in  71.8,  and  in  lupus  in 
37.8  per  cent. 

The  relation  of  scrofula  to  tuberculosis  has  been  amply  discussed  by 
Dr.  Ashby  in  this  volume.  He  proves  that  the  assumption  of  a  disposition 
on  the  part  of  scrofulous  persons  to  become  tubercular  has  to  give  way  to 
the  knowledge  that  what  was  called  scrofulous  wa.s  tubercular  in  many 
instances.  In  "  scrofulous"  deposits  the  bacillus  tuberculosis  has  been 
found,  and  scrofulous  material  has  been  inoculated  so  successfully  as  to  pro- 
duce tuberculosis.  Schiiller  inoculated  caseous  masses  taken  from  a  gland, 
with  the  result  of  producing  tuberculosis  of  the  osseous  tissue ;  the  same  ex- 
periments of  many  observers  resulted  in  general  tuberculosis.  Cobnheim 
proved  the  tubercular  nature  of  fungous  arthritis,  caseous  adenitis,  and 
pneumonia  ;  Cornil,  of  many  hypertrophied  glands  and  fungous  synovitis ; 
Demme,  of  ostitis,  multiple  periostitis,  and  the  granulating  ostitis  of  the 
phalanges.  Many  cases  of  chronic  "scrofulous"  eczema  and  nasal  and 
aural  catarrh  exhibit  the  bacillus.  Still,  there  are  cases  in  which  the  latter 
is  absent,  but  the  necrobiosis  (Virchow)  of  the  glands  is  such  as  to  facili- 
tate the  invasion  of  the  bacillus  and  to  impair  the  resisting  power  of  the 
cells. 
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The  introduction  of  the  tubercular  virus  through  the  digestive  tract,  by 
means  of  the  milk  and  meat  of  tubercular  cows,  particularly  iu  cases  of 
tubercular  mastitis,  is  of  at  least  occasional  occurrence.  It  cannot  be 
denied,  though  many  feeding-experiments  proved  failures.  Skin,  mucous 
membranes,  and  glands  are  also  ready  gates  for  the  entrance  of  the  bacillus. 
It  has  been  stated  before  that  eczema  and  impetigo,  scrofulous  inflamma- 
tions and  abscesses,  and  nasal  and  aural  catarrhs  are  liable  to  be  infected 
with  the  bacillus.  All  these  facts  have  been  previously  discussed  by  Dr. 
Ashby  and  myself 

The  phthisical  habitus  may  not  give  rise  to  pulmonary  plithisis  at  all ; 
a  disposition  is  but  one  of  the  factors.  Its  definition  comprehends  a  great 
many  changes,  not  one  of  which,  by  itself,  would  appear  dangerous.  But 
the  sum  total  of  the  symptoms  exhibited  even  in  early  childhood  has  some- 
thing very  characteristic.  There  are  the  relatively  great  height  of  the 
body  compared  with  its  weight,  the  thin  bones  and  muscles,  transparent 
and  delicate  skin,  scanty  subcutaneous  tissue,  the  extensive  nets  of  super- 
ficial veins,  the  flushed  or  pale  cheeks,  pale  mucous  membranes,  flat  chest 
with  short  sterno-vertebral  diameter,  large  intercostal  spaces,  shortness  of 
costal  cartilages  either  congenital  or  resulting  from  jjremature  ossification, 
the  marked  depth  of  the  supra-  and  intra-clavicular  fossae,  the  prominent 
scapulae,  the  clubbed  finger-ends,  and  the  feeble  heart. 

Varieties  of  Pulmonary  Tuberculosis. — Pulmonar}^  tuberculosis  is 
met  with  iu  three  forms, — viz. :  1st,  acute  miliary  tuberculosis  of  the 
lungs ;  2d,  acute  or  subacute  caseous  pneumonia ;  3d,  chronic  phthisis. 

Acute  miliary  tuberculosis  has  formerly  been  shown  to  result  from  the 
local  tuberculosis  of  joints,  bones,  and  glands.  It  is  but  the  termination 
of  the  tuberculous  process  which,  after  having  been  local,  becomes  general 
through  an  extensive  embolic  distribution.  Acute  tuberculosis  may  also  be 
mostly  local,  and  death  may  set  in  before  the  disease  becomes  generalized. 
It  is  liable  to  remain  confined  to  the  lungs  when  the  starting-point  was 
from  the  bronchial  or  mediastinal  glands. 

Acute  and  subacute  caseous  pneumonia  takes  its  origin  from  catarrhal 
(broncho-)  pneumonia,  as  a  rule ;  iu  some  instances,  from  the  fibrinous 
variety.  It  is  attended  with  cough  and  fever  (somewhat  remitting  in  the 
morning),  frequent  and  superficial  respiration,  all  sorts  of  auscultatory 
signs,  from  the  finest  sibilant  and  subcrepitant  to  the  large  moist  and  dry 
rales,  and  occasional  cyanosis,  from  a  slight  hue  of  the  lips  to  the  ashy  dis- 
coloration of  intense  suffering.  Bronchophony  is  more  frequent  than  bron- 
chial respiration.  The  results  of  percussion  are  not  always  conclusive ; 
there  are  but  sliglit  changes  sometimes :  it  is  here  that  the  gentlest  tap- 
ping only  will  yield  differences  of  sound.  Recovery  is  apt  to  take  place  in 
from  ten  to  fifteen  days.  Relapses — or,  rather,  new  attacks — may  occur,  and 
still  recovery  take  place.  Particularly  is  this  so  in  cases  resulting  from  or 
complicated  with  pertussis  or  measles ;  they  may  last  months.  In  many  the 
respiration  never  becomes  normal,  either  through  induration  of  the  pulmonary 
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tissue,  or  through  fatty  degeneration  or  enlargement  of  the  heart.  Many 
such  cases  undergo  extensive  caseous  degeneration, — mainly  those  wliicb 
originated  in  whooping-cough,  measles,  scarlet  fever,  and  diphtheria,  par- 
ticularly in  such  children  as  suffer  from  the  results  of  rhachitic  contraction 
and  curvature,  and  incompetency  of  the  thoracic  muscles. 

Chronic  phthisis  is  the  most  frequent  variety.  Still,  it  is  not  common 
before  the  end  of  the  first  year.  Fiirst's  cases'  run  from  the  fourteenth 
month  to  the  twelfth  year.  But  there  is  not  a  year  which  does  not  furnisii 
me  with  a  case  or  two  at  that  early  period.  Children  of  a  few  years  are 
frequently  affected,  and  cases  occurring  at  eight  years  and  upward  are  by 
no  means  rare. 

Their  symptoms  do  not  vary  particularly  from  those  of  adults.  In 
younger  children  some  symptoms  are  difficult  to  discover.  Cough  is  often 
overlooked  for  some  time ;  it  is  short  and  apparently  easy,  or,  on  the  other 
hand,  hard,  or  loose,  and  nmcous.  Expectoration  is  either  scanty,  or  is 
inaccessible  to  inspection  and  examination  because  it  is  swallowed.  Hem- 
orrhage, mild  or  severe,  is  of  rare  occurrence. 

Temperature  is  high  in  the  afternoon  and  in  the  night ;  remission  takes 
place  in  the  morning.  But  rarely  the  high  temperature  is  met  with  in  the 
morning.  Sometimes  the  remission  is  so  intense  that  the  temperature  be- 
comes quite  normal  or  even  subnormal.  Remission  of  too  short  a  duration 
means  danger.  After  midnight  perspiration  is  as  frequent  and  intense  as  it 
is  in  adults ;  it  is  liable  to  increase  the  tendency  to  emaciation,  which  is 
always  very  great.  A  girl  of  four  years,  weighing  forty-five  pounds,  I 
have  seen  losing  sixteen  pounds  in  ten  weelvS.  When,  in  addition,  the 
digestion  becomes  disturbed  and  diarrhcea  sets  in,  the  fatal  termination  is 
readied  sooner. 

Respiration  is  superficial  and  frequent ;  this  symptom  sometimes  pre- 
cedes every  other,  before  auscultation  and  percussion  reveal  anything.  But 
in  most  cases  there  are  one  or  more  limited  areas  of  dulness.  Gentle  per- 
cussion reveals  it  more  readily  than  strong  tapping.  By  itself,  however, 
the  dulness  is  no  conclusive  evidence  of  tubercular  infiltration,  for,  as  a 
result  of  simple  interstitial  inflammatory  hyperplasia  and  cicatrization, 
retraction  of  pulmonary  tissue,  particularly  below  the  clavicle,  diminislied 
respiration,  prolonged  expii'ation,  even  slight  cavernous  breathing  resultmg 
from  dilatation  of  a  bronchus,  may  remain  behind.  But  in  these  old  and 
permanent  indurations  the  symptoms  are  not  changeable,  and  there  are  no 
acute  or  recent  ones  to  accompany  them.  In  phthisis,  however,  there  are 
:auscultatory  signs  of  an  acute  or  a  subacute  character,  and  mostly  quite 
extensive.  Large  and  small  rhonchi — viscid  and  loose,  loud  and  fine,  dry 
and  moist,  crepitant,  subcrepitant,  sibilant  (particularly  on  deep  inspiration) 
— are  heard  together  or  in  alternation.  Now  and  then  there  is  bron- 
chial respiration  ;  still,  bronchophony  is  much  more  frequent  than  bronchial 

'  Maximilian  Herz,  Ueber  Lungentuberkulose  im  Kindesalter,  Wien,  1888. 
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respiration,  because  of  the  relative  smallness  of  the  infiltrations  which 
permit  of  air-space  between  them ;  cavities  j'ield  cavernous  breathing  in 
proportion  to  the  size  of  the  abscess.  When  it  is  small,  as  it  is  apt  to  be, 
cavernous  breathing  is  very  apt  to  disappear  temporarily,  when  the  cavity 
fills  up  with  secretion  or  pus. 

Pathological  Anatomy. — In  dead  bodies  the  results  of  the  tubercular 
process  are  various  ;  slight  they  are  but  rarely.  Indeed,  I  remember  but 
a  single  case,  that  of  a  girl  of  six  years,  who  died  suddenly  at  a  very  early 
period  of  the  disease,  of  hemorrhage.  The  post-mortem  appearances  differ 
in  acute  and  chronic  cases.  In  the  former  the  tubercular  deposits  are  gray, 
after  some  time  yellow,  small,  and  very  numerous.  A  great  number  are 
found  on  the  bronchioles,  many  of  which  are  thickened.  When  the  process 
lasts  longer,  infiltrations  take  the  place  of  nodules,  through  confluence ;  the 
bronchial  glands  are  swollen,  sometimes  cheesy  in  the  centres,  and  the 
pleurae  are  adherent. 

The  invasion  of  the  bacillus  results  in  local  irritation  and  hypersemia, 
emigration  of  leucocytes,  formation  of  giant  cells,  and  increase  of  the  epi- 
thelial cells.  Thus  miliary  nodules  are  formed  and  the  connective  tissue 
is  increased;  thus  tubercular  infiltration  is  brought  on,  and  the  lumen  of 
the  bronchus  may  become  narrow,  and  atelectasis  result  therefrom.  The 
tubercle,  being  without  vessels,  is  apt  to  undergo  caseous  degeneration  ;  thus 
the  alveoles  are  filled  with  the  caseous  mass,  and  form  small  cavities,  many 
of  which  coalesce  by  the  disappearance  of  the  perishable  septa  and  develop 
into  cavities  of  larger  or  even  immense  size.  The  transmission  of  the  process 
into  other  parts  of  the  lungs  takes  place  either  in  the  proximity,  by  conti- 
guity of  tissue,  or  through  blood-vessels  or  lymph-ducts.  Sometimes  the 
formation  of  cavities  takes  place  late,  if  at  all ;  in  such  cases  a  whole 
lobe  may  be  solidified,  partly  through  large  masses  of  tubercular  infil- 
tration and  partly  through  the  hew  formation  of  interstitial  tissue.  Its 
hyperplasia  takes  place  through  the  proliferation  of  connective-tissue  cells 
and  their  transformation.  Its  existence  prolongs  the  course  of  the  disease 
and  affords  a  certain  degree  of  safety ;  for  not  infrequently  it  forms  hard 
and  thick  capsules  for  small  or  large  abscesses,  which  thus  are  deprived 
of  a  great  deal  of  their  danger.  They  may  even  be  retained  so  long  that 
exsiccation  and  calcification  occur. 

Other  anatomical  changes  are  the  following  :  bronchiectasis, — the  bron- 
chial tubes  become  dilated  by  the  shrinking  of  the  adjacent  newly-formed 
connective  tissue ;  emphysema  in  the  pulmonary  tissue  not  yet  filled  with 
tubercle ;  suppurative  pleurisy,  in  consequence  of  the  presence  of  tubercles 
in  or  near  the  surface  of  the  pleura,  and  through  the  direct  communication 
of  blood-  and  lymph-vessels  between  lung  and  pleura,  in  which  case  adhesion 
and  thickening  of  the  pleurae  become  additional  causes  of  disturbances  of 
circulation  and  blood-supply ;  pneumothorax,  when  the  pleura  was  perfo- 
rated before  adhesion  became  established.  Finally,  dilatation  of  the  right 
ventricle,  often  with  fatty  degeneration  of  the  heart-muscle,  is  the  frequent 
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result  of  the  difficulty  encountered  by  the  cavities  of  the  heart  in  tn-ing  to 
discharge  its  contents. 

Symptoms. — One  of  the  earliest  symptoms  of  pulmonary  phthisis  is 
atrophy  in  many  of  the  patients.  It  is  more  common  in  the  verv  yoan? 
than  in  those  of  more  advanced  years.  I  knew  a  tubercular  baby  of  seven 
months  that  weighed  exactly  seven  pounds.  This  atrophy  is  probably  so 
intense  for  the  reason  that  the  disease  is  not  confined  to  a  single  organ. 
The  skin  is  flabby,  waxy,  yellowish  or  white,  wrinkled,  inelastic,  and  often 
covered  with  pityriasis ;  the  bones,  cheeks,  and  scapulae  are  prominent  •  the 
eyes  half  closed,  or  open  and  staring,  without  expression,  listless.  The  sub- 
cutaneous tissue  is  very  scanty,  the  voice  thin,  and  the  cry  low  or  inaudible. 
These  symptoms  of  complete  atrophy,  however,  are  not  characteristic  of 
tubeiTulosis ;  but  in  every  case  of  atrophy  the  lungs  ought  to  be  e.xarained 
with  the  utmost  care,  no  matter  whether  there  is  much  cough  or  not.  Pul- 
monary changes  may  be  very  much  advanced  and  still  the  physical  symp- 
toms not  very  evident,  and,  again,  tubercular  infiltration  not  very  extensive 
but  the  physical  signs  very  perceptible.  Now  and  then  those  of  catarrh  or 
of  pleurisy  only  can  be  found,  both  of  which  may  improve  either  spon- 
taneously or  under  treatment. 

It  is  the  totality  of  the  symptoms  that  is  important  for  diagnosis, — the 
simultaneous  existence,  for  instance,  of  hereditary  influence,  chronic  eczema 
or  imjjetigo,  disease  of  bones  and  joints,  glandular  swellings,  some  dysp- 
noea, cough  more  persistent  than,  perhaps,  violent,  and  the  permanence  and 
relative  invariability  of  the  physical  signs. 

Fever  is  more  distinctly  noticed  in  children  of  somewhat  advanced  age. 
The  temperature  must  be  taken  frequently,  inasmuch  as  remission  may  be 
expected  daily  and  the  temperature  is  sometimes  subnormal.  The  fever  is 
either  continuous  or  hectic,  or  its  type  is  inverse.  Brunuiche  found  tliat 
the  morning  temperatures  are  apt  to  be  higher  than  those  of  the  evening  in 
all  cases  in  which  pulmonary  tubercular  infiltration  is  complicated  with 
miliary  general  tuberculosis. 

Cough  is  not  a  prominent  symptom  in  the  incipient  stage  of  clironic 
tubercular  infiltration  of  the  lungs.  It  is  sometimes  not  noticed  at  all  by 
the  attendants,  is  frequently  merely  short  and  hacking  like  that  arising  from 
a  slight  pharyngeal  irritation,  and  becomes  more  frequent  and  vehement  later 
on.  It  may  then  often  be  found  paroxysmal,  resembling  that  of  whooping- 
cough,  with  cyanosis,  dyspnoea,  and  vomiting.  It  may  be  dry  and  very 
painful,  the  pain  being  attributed  to  the  epigastrium,  the  muscles  of  which 
are  under  a  perpetual  strain ;  or  moist.  Still,  sputa  are  scanty,  for  the 
expectoration  is  swallowed  as  soon  as  it  reaches  the  pharynx.  AVhen 
some  of  it  is  obtained,  the  microscopical  appearance  is  that  found  in  more 
advanced  age.  Of  pulmonary  elements  there  are  disintegrated  alveolar  epi- 
thelia  and  elastic  fibres  of  lung-tissue.  Bacilli  are  found,  but  not  always  so 
readily  as  in  the  adult.  The  method  of  their  discovery  is  amply  described 
by  Dr.  E.  O.  Shakespeare  on  page  165  of  the  first  volume  of  this  work. 
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Blood  is  not  a  frequent  admixture  in  the  expectoration  of  phthisical 
children.  Now  and  then  it  is  met  with,  but  profuse  hemorrhages  ai'e  rare 
in  children.  They  may  be  idiopathic,  for  in  one  case  of  I.  Hotfnung's  no 
disease  of  a  lung  could  be  found.  One  case  of  his  occurred  from  thrombo- 
sis of  the  pulmonary  artery,  one  from  pulmonary  apoplexy  in  a  new-boru 
child,  two  from  gangrene,  one  from  a  suppurating  gland  which  perforated 
into  a  branch  of  the  pulmonary  artery  and  a  bronchus,  and  five  in  pulmo- 
nary phthisis.  In  four  of  the  latter  the  bleeding  came  from  a  ruptured  aneu- 
rism of  the  pulmonary  artery.  I  do  not  remember  more  than  half  a  dozen 
cases  of  pulmonary  hemorrhage  in  children  except  those  which  took  place  in 
violent  attacks  of  whooping-cough.  Only  one  of  my  cases — phthisis — was 
three  years  old  ;  one,  a  girl  of  eleven,  had  repeated  attacks  extending  over  a 
year,  which  appeared  to  depend  on  or  were  accompanied  by  a  mitral  insuffi- 
ciency, and  exhibited  infiltrations  of  the  upper  lobe  afterwards ;  the  others 
occurred  in  children  affected  with  phthisis,  early  or  late  stage,  of  from  seven 
to  eleven  years.  From  a  diagnostic  point  of  view  the  absence  or  presence 
of  larger  amounts  of  pus  may  be  noticed.  I  remember  cases  of  pulmonary 
abscess,  a  few  of  them  resulting  from  perforating  empyema,  which  bled  quite 
freely.  In  pertussis  copious  hemorrhages  are  frequent.  They  may  become 
dangerous  in  this,  that  blood  coagulating  in  the  finest  bronchioles  may  give 
rise  to  local  collapse  of  the  lung — atelectasis — and  lobular  pneumonia  in 
consequence,  in  this  way  increasing  the  disposition  or  liability  to  tubercular 
invasion. 

The  part  played  by  the  lymphatic  glands  is  a  yery  important  one. 
Their  primary  swelling  may  be  due  to  general  "  scrofulosis,"  or  result  from 
the  bronchial  catarrhs  so  often  met  with  in  small  children,  particulai'ly  those 
aifected  with  rhachitis  and  pertussis.  The  disintegration  and  liquefaction  of 
their  centres  may  give  rise  to  embolic  processes  and  result  in  pysemia.  The 
mucous  membrane  of  the  respiratory  surface  being  hypersemic  and  eroded, 
the  bacillus  finds  its  way  into  the  gland,  where  it  irritates  and  produces  the 
changes  mentioned  above.  Two  possibilities  then  arise.  The  bacillus  may 
not  stop  long  iu  the  gland,  but  may  be  carried  through  the  vasa  efferentia 
into  the  circulation,  and  thus  light  up  a  miliary  tubei'culosis.  Particularly  is 
this  the  case  where  the  gland  is  in  close  communication  with  lar'ge  lymph- 
channels  ;  thus  peritoneal  tubercles  are  very  apt  to  be  carried  into  the  tho- 
racic duct.  Or  the  irritation  produced  by  the  presence  of  the  bacillus  can 
give  rise  to  excessive  formation  of  connective  tissue ;  the  capsule  of  the 
gland  and  its  interstitial  tissue  will  be  thickened,  and  thus  the  bacillus 
locked  up.  Thus  the  gland  may  reach  a  considerable  size,  and  feel  fairly 
hard  to  the  touch,  even  when  its  centre  is  already  much  advanced  in  its 
softening  process.  The  very  size  of  the  glands  may  give  rise  to  serious 
symptoms :  the  circulation  of  the  pulmonary  artery  and  vein,  the  superior 
cava,  and  the  jugular  may  be  compressed,  resulting  in  oedema,  haemoptysis, 
iufarctus,  and  considerable  swelling  of  external  veins,  very  probably,  also, 
m  jiassive  accumulation  of  blood  in  the  cavities  and  the  muscle  of  the 
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heart.  Their  softening  and  suppurative  perforation  affect,  and  infect  the 
neighboring  parts  of  the  lungs.  Thus  it  is  that  the  tuberculous  process  is 
so  very  apt  to  begin,  and  to  be  most  extensive,  about  the  hihis,  where  the 
glands  are  present  in  large  numbers.  The  pueumogastric  nerve,  too  and 
its  branches,  are  annoyed  by  numerous  and  swelled  bronchial  glands.  Per- 
sistent hoarseness,  before  any  laryngeal  symptoms  can  be  made  out  and 
indeed  before  those  of  phthisis  have  been  developed  at  all,  can  be  explained 
in  this  way.  Fleischmann  observed  a  case  of  intense  laryngo-spasm  whicli 
Mas  thus  caused.  Early  pleuritis,  and  dull  pain  posteriorly,  here  find  tlieir 
explanation.  Intense  dyspnoea  may  be  the  result  of  large  glandular  swell- 
ings and  their  mechanical  effect  upon  a  large  bronchus  or  the  trachea,  and 
hffimoiJtysis  that  of  a  glandular  abscess  perforating  into  a  blood-vessel. 
All  such  occurrences  may  take  place  unexpectedly.  For  the  presence  of 
large  masses  of  glandular  swellings  is  not  easily  diagnosticated,  somefimes 
is  not  even  suspected.  The  closed  cavity  of  the  chest  does  not  permit  pal- 
pation, auscultation  is  sometimes  not  successful  because  the  respiratory 
murmurs  are  easily  transmitted  through  the  solid  bodies,  and  even  percns- 
sion  does  not  always  give  a  satisfactory  result.  But  quite  often  the  local 
absence,  or  diminution,  of  respiration,  or  the  coarse  character  of  the  latter 
in  a  limited  locality,  besides  dulness  over  the  manubrium  sterni,  and  occa- 
sionally near  its  left  or  right  margin,  together  with  the  presence  of  glands 
about  the  neck,  in  the  axilla,  and  in  the  inguinal  regions,  bids  fair  to  facili- 
tate a  correct  diagnosis. 

Complications. — The  complications  of  pulmonary  tuberculosis  with 
tuberculosis  of  other  organs  are  very  frequent.  I  hardly  remeniljer  a  case 
of  the  former  without  an  affection  of  the  pleura,  either  simple  adherent,  or 
suppurative,  or  tubercular  pleuritis,  or  pneumothorax.  Tubercular  menin- 
gitis is  not  frequent  in  cases  of  chronic  phthisis,  but  in  those  complicated, 
either  from  the  beginning  or  towards  the  fatal  termination,  with  miliary 
tuberculosis  of  the  lungs,  it  is  often  found  as  the  result  of  the  distribution 
of  the  process  over  the  whole  system.  The  liver  participates  witii  a  peri- 
hepatitis which  sometimes  glues  the  organ  to  the  diaphragm,  or  with  fatty 
degeneration,  which  is  quite  common  in  chronic  phthisis,  or  with  small 
or  large  tubercular  deposits  upon  or  in  the  liver.  Their  size  varies:  some 
are  large,  the  majority  small.  They  undergo  softening  but  rarely.  The 
tubercular  degeneration  of  the  system  is  of  a  similar  nature,  perisplenitis 
and  tubercles  being  met  with,  but  not  so  commonly  as  in  the  liver.  The 
kidneys  exhibit  the  same  class  of  changes,  only  in  smaller  numbers. 
Pyelitis  has  been  observed  as  the  result  of  the  disintegration  of  a  tubercle, 
and  abscesses  in  the  parenchyma  I  have  seen  myself,  from  the  same 
cause.  The  stomach  suffers  less  than  most  other  organs.  Externally  tuber- 
cles are  found  as  a  part  of  tubercular  peritonitis,  internally  an  ulceration  has 
been  found  occasionally  :  its  functions  are  often  not  disturbed.  Gastric 
catarrh  may  result  from  the  impediment  to  circulation  connected  with  every 
pulmonary  or  cardiac  disease,  but,  as  a  rule,  the  function  and  particularly 
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the  secretions  remain  normal,  and  facilitate  the  ingestion  and  assimilation 
of  large  quantities  of  food.  The  bowels  participate  much  more  freely.  In  a 
chronic  consumption  they  are  rarely  normal ;  hypersemia  is  frequent,  and 
ulcerations  are  not  uncommon.  They  are  mostly  found  in  the  lower  parts 
of  the  small  intestine,  as  future  papers  will  shoM',  but  not  uncommonly  also 
in  the  duodenum,  caecum,  colon,  and  in  protracted  cases  even  in  the  rectum. 

Prognosis. — The  prognosis  depends  on  a  great  many  factors.  In- 
tense scrofulous  diathesis  and  hereditary  disposition,  and  protracted  morbid 
processes  in  glands,  bones,  and  joints,  yield  a  bad  prognosis,  though  the 
duration  of  the  tubercular  process  be  ever  so  long.  Measles  and  whooping- 
cough  contracted  under  such  circumstances  are  bad,  because  they  are  liable 
to  lead  to  extensive  lesions  of  the  lungs.  They  occur  frequently  between 
the  second  and  the  fourth  year,  and  therefore  tuberculosis  is  readily  de- 
veloped at  that  age.  Those  cases  which  occur  in  the  first  year,  as  also 
those  before  puberty,  about  and  after  the  tenth  year,  are  quite  unfavorable. 
Rapid  increase  of  atrophy,  with  loss  of  appetite,  is  bad.  So  are  rapid  respi- 
ration and  persistent  high  temperature,  cyanotic  hue  and  night-sweats,  aud 
the  presence  of  a  cavity.  The  permanence  of  mixed  auscultatory  symptoms, 
such  as  fine  sibilant  aud  moist  rales,  large  moist  rhonchi,  and  bronchial 
respiration  (or  only  bronchophony),  is  a  verj'  ominous  sign. 

Treatment.' — Hereditary  predisposition  to  tuberculosis  being  quite  fre- 
quent, aud  transmitted  even  by  parents  who  still  appear  to  be  in  fair  health, 
every  catarrh  in  the  children  of  such  parents  must  be  carefully  watched.  The 
premature  ossification  of  the  costal  cartilages,  most  frequently  found  about 
the  superior  part  of  the  chest,  and  the  consecutive  shortening  of  the  sterno- 
vertebral diameter,  give  rise  to  contraction  of  the  thorax  and  insufficient 
expansibility  of  the  (upper  lobes  of  the)  lungs.  In  such  cases  the  aeration 
of  the  blood  suffers  at  a  very  early  date,  catarrhal  and  inflammatory  thoracic 
diseases  are  liable  to  become  dangerous,  and  gymnastic  exercises  are  re- 
quired in  early  childhood. 

Direct  transmission  from  the  parents  to  the  children  is  probably  not 
frequent,  but  it  is  possible,  and  therefore  the  child  must  not  share  the  room 
and  bed  of  the  consumptive.  Kissing  must  be  refrained  from;  it  may 
often  be  the  cause  of  contagion,  though  tuberculosis  is  not  so  frequently 
transmitted  in  that  manner  as  some  other  diseases, — for  example,  diphtheria. 

A  consumptive  mother  must  not  nurse  her  infant.  She  is  a  greater 
clanger  than  one  afflicted  with  syphilis.  Her  milk  is  a  positive  injury,  as 
is  the  milk  of  tubercular  cows,  though  the  udder  may  not  be  diseased. 
Two  cows  out  of  a  hundred  are  tubercular.  Hence  the  least  that  can  be 
done  is  to  boil  the  milk  intended  for  the  nourishment  of  the  infant.  By 
thus  observing  the  rule  which  I  have  enjoined  these  twenty-five  or  thirty 
years,  the  milk  can  be  made  more  innocuous  than  is  possible  for  the  butter 
or  cheese  obtained  from  such  cows.    These  rules  ought  to  be  strictly  obeyed, 

'  Some  of  the  following  pages  are  from  the  Archives  of  Pediatrics,  October,  1888. 
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though  there  bo  exceptions  to  the  universal  exjjerienoe.  An  instance  of 
sucli  exceptions  is  mentioned  by  Biedert,  than  whom  there  is  no  more 
reliable  observer.  He  reports  the  cases  of  children  who  were  fed  a  long 
time  on  the  milk  of  tubercular  cows  ^\'ithout  being  attacked  themselves. 

Great  care  must  be  taken  in  the  selection  of  a  wet-nnrse,  and  of  the 
help  about  the  house  with  whom  the  children  are  to  be  in  contact.  The 
air  about  the  house  and  about  the  school  must  be  pure,  the  school-hours 
interrupted  by  physical  exercise,  and  chronic  ailments,  such  as  rhaohitis 
carefully  watched  aud  treated,  to  avoid  the  debility  of  the  tissue  which 
facilitates  the  invasion  of  the  tubercular  guest.  It  is  particularly  measles  - 
and  whooping-cough  that  must  be  carefully  watched. 

But  all  these  and  other  measures  which  are  the  results  of  the  different 
adjuvant  causes  in  the  development  of  tuberculosis  have  been  elaborately 
discussed  in  my  paper  on  tuberculosis,  to  which  I  here  refer. 

Among  the  causes  of  consumption  monotony  of  food  has  been  euiimer- 
ated  by  many.  It  is  evident  that  it  cannot  account  for  much  in  the  cases  of 
infants  or  children,  whose  habits  are  plainer  and  their  digestive  functions 
more  adapted  to  simpler  and  more  uniform  articles  of  diet.  Most  of  these, 
Avhile  in  health,  are  satisfied  with  milk,  cereals,  and  but  little  meat.  Sweet 
cream  may  be  added  to  the  milk,  but  more  than  a  few  ounces  are  not  di- 
gested through  the  course  of  a  day.  Cod-liver  oil  acts  mostly  through  its 
fat.  During  the  afebrile  condition  and  chronic  emaciation  of  phthisis,  over- 
alimentation,  introduced  by  Debove,  may  be  tried  to  advantage,  while  in- 
sufficiency of  gastric  digestion,  if  it  exist  at  all,  may  be  stimulated  by  the 
administration  of  artificial  gastric  juice  (pepsin  with  muriatic  acid)  aud 
mild  stomachics  (gentian,  nux,  diluted  alcoholic  beverages).  Where  exer- 
cise cannot  be  procured  to  a  sufficient  extent,  or  is  contra-indicated  by  tlie 
necessity  of  enforcing  temporar}-,  but  absolute,  rest,  massage,  according  to 
S.  Weir  Mitchell's  plan,  will  take  its  place.  During  fever,  over-alimen- 
tation has  to  be  stopped ;  it  deranges  digestion  and  slowly  increases  the 
fever.  Alcoholic  stimulants  will  at  that  time  often  take  its  ijlace  to  advan- 
tage. While  they  do  not  act  well  in  certain  over-irritable  natures,  with 
over-sensitive  hearts,  and  in  haemoptysis,  they  are  good  stimuli  for  the  gen- 
eral system,  diminish  perspiration,  and  act  favorably  in  diarrhoea. 

In  the  treatment  of  tuberculosis  no  single  factor  is  beneficial  by  itself. 
The  quality  of  the  air  alone  will  not  cure  the  sick,  any  more  than  will  a  cer- 
tain mixture  of  salts  and  water  in  a  mineral  spring,  or  some  known  chemical 
relation  of  albuminoids  aud  carbo-hydrates  in  an  article  of  food.  Insuf- 
ficient clothing  and  bedding,  unheated  rooms,  draughty  halls,  indigestible 
food,  strong  coffee  and  tea,  hot  cakes  and  cold  drinks,  late  hours,  lively 
hops,  brass  instruments  and  pianos  disturbing  midnight  rest,  kill  as  many, 
in  proportion,  in  Colorado,  Florida,  Southern  France,  and  Italy,  as  ni 
New  York.  It  must  never  be  forgotten  that  the  change  of  climate  is 
mostly  a  negative  remedy,  ai;d  cannot  be  expected  to  offer  more  than  the 
possibility  of  favorable  external  circumstances. 
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Moist  air  is  a  better  conductor  of  Avarmth  than  dry  air.  Hence  loss 
of  temperature  is  more  rapid  in  moist  air  than  in  dry  air.  Dry  air,  there- 
fore, may  be  very  much  cooler,  and  is  still  better  tolerated  in  spite  of  its 
lower  temperature,  and  affords  more  protection.  In  adults  h8emopt)'sis  ap- 
pears to  be  a  frequent  occurrence  during  the  season  of  increasing  atmospheric 
moisture  (spring).  According  to  Eohden's  researches,  a  rapid  increase  of 
the  percentage  of  water  in  the  blood  is  frequently  sufficient  to  produce  a 
hemorrhage.  The  drinking  of  large  quantities  of  water,  therefore,  ought 
to  be  avoided,  and  no  residence  should  be  selected  for  a  patient  subject  to 
hsemoptysis  where  the  atmosphere  is  very  moist.  Dry  altitudes,  such  as 
those  of  New  Mexico,  have  given  me  good  results  in  pulmonary  hemorrhage. 
At  all  events,  no  place  must  be  selected  where  the  loercentages  of  moisture 
in  the  air  are  liable  to  change  rajaidly.  The  uniformity  of  an  insular 
climate,  while  benefiting  the  average  case  of  phthisis,  is,  therefore,  not  so 
dangerous  to  those  who  have  bled  from  their  lungs.  Nevertheless,  dry  air 
and  a  higher  scale  of  the  barometer  are  preferable. 

The  diversity  of  opinions  in  reference  to  the  climato-therapeutics  of 
phthisis  resulted  from  the  circumstance  that  the  indications  were  not  dis- 
tinctly understood.  Neither  cold  nor  warm,  neither  dry  nor  moist,  air  by 
itself  is  a  remedy.  Warm  air  does  not  cure,  but  it  enables  the  patient  to 
remain  out  of  doors.  The  temperature  must  be  uniform,  sudden  currents 
of  air  avoided,  and  the  atmosphere  free  of  microphytes.  At  an  altitude  of 
sixteen  hundred  feet  their  number  is  greatly  reduced  (Miquel),  there  are  but 
few  at  a  height  of  two  thousand  six  hundred  feet  (Freudenreich),  very  few 
at  six  thousand,  and  absolutely  none  at  twelve  thousand  feet,  provided  the 
parts  are  not,  or  but  little,  inhabited.  Over-poi3ulation  of  elevated  villages 
and  cities  diminishes  or  destroj's  their  immunity.  In  the  factories  of  the 
Jura  Mountains,  with  a  large  working  popiulation,  at  an  altitude  of  three 
thousand  five  hundred  feet,  tuberculosis  is  frequent. 

Protection  against  sudden  gusts  of  wind  and  rapid  changes  of  temperature 
is  an  absolute  necessity.  The  elevated  valleys  (or  rather  recesses  of  moun- 
tains) of  Colorado  deserve  their  reputation  in  pulmonary  diseases.  Davos 
is  dusty,  windy,  and  exposed  to  frequent  changes  of  temperature  during 
the  summer,  and  must  not  be  advised  for  that  season.  Woods  are  warmer 
iu  winter,  cooler  in  summer;  so  is  the  ocean.  Both,  therefore,  well  de- 
serve their  reputation  in  the  chronic  ailments  of  the  resjjiratory  organs. 

Not  the  thinness  of  the  atmosphere,  but  its  purity,  is  the  requisite, 
together  with  a  high  percentage  of  ozone.  The  latter  is  developed  under 
the  influence  of  intense  light,  the  presence  of  luxuriant  vegetable  growth, 
particularly  of  evergreen  trees  (Terebinthinacese),  and  the  evaporation  of 
large  sheets  of  water.  Thus,  ozone  is  found  on  moderate  or  high  altitudes, 
iu  needle-wood  forests,  and  near  or  on  the  ocean. 

In  the  general  hygienic  treatment  of  tuberculosis  the  skin  requires  par- 
ticular attention.  Sudden  changes  of  temperature,  which  strike  the  surface 
suddenlj'  and  work  their  effects  on  internal  organs  by  reflex, — "  colds," — 
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in  spite  of  the  modern  superciliousness  of  some  who  deny  any  pathological 
change  unless  the  exclusive  work  of  bacteria,  will  always  hold  their  places 
in  nosology.  The  skin  must  be  both  protected  and  hardened.  Wool  or 
wool  and  cotton,  must  be  worn  near  the  skin,  the  feet  particularly  kept 
warm,  no  wet  or  moist  feet  permitted,  undergarments  changed  aecoi-ding  to 
season  and  the  alternating  temperatures  of  days  or  weeks,  and  every  night 
and  morning.  It  is  of  the  greatest  importance  to  impress  upon  the  minds 
of  the  very  poorest  that  they  must  not  wear  during  the  day  what  they  have 
slept  in.  Still,  while  protection  is  to  be  sedulously  sought  after,  vigor  is 
to  be  obtained  by  accustoming  the  surface  to  cold  water.  The  daily 
morning  wash  may  be  warm  at  first,  and  become  gradually  cooler, — aleoliol 
being  added  to  the  water  in  the  beginning  (alcohol  alone  is  unpleasant 
through  its  withdrawing  water  from  the  tissues),  and  salt  always.  The 
temperature  of  the  water  being  gradually  diminished,  the  same  treatment 
can  be  continued  during  the  winter,  with  a  pleasant  sensation  of  vigor. 
The  subsequent  friction  with  coarse  bathing-towels  sends  a  glow  over  the 
surface  and  through  the  whole  body.  The  easiest  way  to  start  the  habit  is 
by  washing  ;  a  short  sjionge-  or  shower-bath  will  take  its  place  soon,  and  a 
cold  plunge  will  be  borne  even  by  the  weak  afterwards. 

It  has  become  fashionable  with  many  to  feign  a  contempt  for  internal 
medicines  in  the  treatment  of  tuberculosis,  pulmonary  and  otherwise.  I  am 
glad  I  cannot  siiare  their  opinions.  Thus,  for  instance,  I  look  upon  arsenic 
as  a  powerful  remedy  in  phthisis.  It  was  eulogized  as  early  as  1867  by 
Isnard,  in  a  monograph,  for  its  effect  in  both  malaria  and  consumption,  in 
both  of  which  he  explained  its  usefulness  through  its  operation  upon  the 
nervous  system.  He  claimed  that  suppuration,  debility,  emaciation,  vomiting, 
diarrhoea,  and  constipation  would  improve  or  disappear  under  its  administra- 
tion. The  doses  of  arsenious  acid  used  by  him  in  the  cases  of  adults  amounted 
to  from  one  to  five  centigrammes  (one-sixth  to  five-sixths  of  a  grain)  daily. 

Arsenic  is  certainly  a  powerful  remedy.  It  is  known  to  act  as  a  poison 
and  a  strong  caustic.  It  prevents  putrefaction,  though  as  an  antiseptic  it 
ranks  even  below  salicylic  acid.  It  acts  favorably  in  malaria,  chronic  skin- 
diseases,  and  maladies  of  the  nervous  system,  and  has  considerable,  and  some- 
times unexpected,  effects  in  the  treatment  of  lympho-sarcoma  and  sarcema. 
It  is  also  said  to  improve,  in  the  adult,  sexual  desire  and  power,  and  in 
animals  physical  courage.  Thus  there  is  a  variety  of  effects  the  intrinsic 
nature  of  which  may  be  found,  uniformly,  in  the  action  of  the  drug  on  the 
function  and  structure  of  the  cell,  which,  though  varying  in  different  organs, 
has  the  same  nutritive  processes.  Arsenic  has  a  stimulating  effect  on  cell- 
growth.  In  small  and  frequent  doses  it  stimulates  the  development  of 
connective  tissue  in  the  stomach,  in  the  bone  and  periosteum,  everywhere; 
in  large  doses,  by  over-irritation,  it  leads  to  granular  degeneration.  Like 
phosphorus,  arsenic  builds  in  small  doses,  destroys  in  large  ones.  By  forti- 
fying the  cellular  and  all  other  tissues,  both  fibres  and  cells,  it  enables  thera 
to  resist  the  attack  of  invasion,  both  chemical  and  parasitic,  or  to  encyst 
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or  eliminate  such  enemies  as  have  penetrated  them  already.  Thus  it  finds 
its  principal  indication  in  the  peculiar  fragility  of  the  blood-vessel  walls 
resulting  in  pulmonary  hemorrhage. 

The  doses  must  be  small.  A  child  a  few  years  old  may  take  two  drops 
of  Fowler's  solution  daily,  or  a  fiftieth  or  fortieth  of  a  grain  of  arsenious 
acid,  for  weeks  or  months  in  succession.  This  amount  may  be  divided  in 
three  doses,  administered  after  meals,  the  solution  largely  diluted.  There 
is  no  objection  to  combining  it,  according  to  necessity,  with  stimulants, 
roborants,  or  narcotics,  and  to  giving  it  for  an  indefinite  period,  unless  the 
well-known  symptoms  of  an  overdose — gastric  and  intestinal  irritation  and 
local  oedema — make  their  appearance.  But  they  seldom  will,  particularly 
when  small  doses  of  opiates  are  judiciously  added  to  it.  In  almost  every 
case,  perhaps  in  every  one,  it  is  desirable  to  administer  it  in  conjunction 
with  digitalis. 

In  the  vertebrate  animal  digitalis  increases  the  energy  of  the  heart- 
muscle  and  its  contraction ;  thereby  it  increases  arterial  pressure  and 
diminishes  the  frequency  of  the  pulse.  By  increasing  arterial  pressure  it 
favors  the  secretion  of  the  kidneys,  improves  the  pulmonary  circulation, 
empties  the  veins,  thereby  accelerates  the  flow  of  lymph  and  the  tissue- 
fluids,  and  exerts  a  powerful  influence  on  the  metamorphosis  of  organic 
material, — that  is,  general  nutrition.  In  addition,  what  it  does  for  the 
general  circulation  and  nutrition  it  also  accomplishes  for  the  heart-muscle 
itself  The  blood-vessels  and  lymph-circulation  of  the  latter  are  benefited 
equally  with  the  rest.  Thus  digitalis,  while  called  a  cardiac  stimulant,  con- 
tributes largely  to  the  permanent  nutrition  and  development  of  the  organ. 
This  effect  is  not  only  of  vital  importance  for  the  economy  of  the  system 
on  general  principles,  but  an  urgent  necessity  in  view  of  the  fact  that  there 
appears  to  be  a  relative  undersize  of  the  heart,  either  congenital  or  acquired, 
in  cases  of  phthisis ;  and  there  is  certainly  such  a  predominance  of  the  size 
of  the  pulmonary  artery  in  the  young,  particularly  over  the  aorta,  that  the 
normal  succulence  of  the  lung  becomes  pathological  quite  readily  when  the 
insufficiency  of  the  heart-muscle  tends  to  increase  low  arterial  pressure 
within  the  distributions  of  the  pulmonary.  The  selection  of  the  prepara- 
tion to  be  administered  is  not  an  indifferent  matter.  The  infusion  and 
the  tincture  are  sometimes  not  well  tolerated  by  the  stomach ;  digitalin, 
not  being  a  soluble  alkaloid,  but  a  glucoside,  is  not  always  reliable  in  its 
effects,  nor  of  equal  consistency  and  strength ;  a  good  fluid  extract,  or 
the  extract,  is  borne  well  and  may  be  taken  a  long  time.  A  child  a  few 
years  old  may  take  about  two  minims  of  the  former  daily,  more  or  less,  for 
weeks  and  months,  or  its  equivalent  in  the  shape  of  the  extract  (two-thirds 
of  a  grain  daily) ;  the  latter  can  easily  be  given  in  pills,  to  be  taken  in 
bread,  or  jelly,  and  combined  with  any  medicines  indicated  for  special  pur- 
poses, such  as  narcotics,  or  nux,  or  arsenic,  or  iron, — the  latter  to  be  ex- 
cluded in  all  feverish  cases,  or  in  all  cases  while  fever  is  present.  So 
long  as  there  is  no  urgent  necessity  for  a  speedy  eifect,  digitalis  will  suffice 
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by  itself;  as  a  rule,  it  does  not  operate  immediately  in  tlie  small  doses 
above  mentioned.  The  addition  of  strophanthus,  or  spartein,  or  caffein 
all  of  which  are  speedily  absorbed  and  eliminated  and  exhibit  their  effect 
rapidly  and  without  the  danger  or  inconvenience  of  cumulation,  will  prove 
advantageous  in  many  cases. 

Other  medicines  have  been  used  in  great  numbers.  Specifies  have  been 
recommended,  and  symptomatic  treatment  has  been  resorted  to.  The  success 
of  the  latter  depends  on  the  judgment  of  the  individual  practitioner.  No 
text-book  or  essay  can  teach  more  than  general  principles  and  their  adapta- 
tion to  the  average  case,  and  the  measures  to  be  taken  in  a  number  of  ex- 
ceptional occurrences.  The  indications  for  the  use  of  narcotics,  stimulants, 
expectorants,  and  febrifuges  will  change  according  to  the  cases  and  their 
various  phases  and  changes.  In  every  case  the  necessity  may  arise  for  anti- 
pyrin,  antifebrin,  phenacetin,  salicylate  of  sodium,  or  quinine.  It  may  be 
necessary  to  decide  the  question  whether  the  administration  is  to  be  made 
through  the  mouth,  rectum,  or  subcutaneous  tissue,  or  how  their  effects  are  to 
be  corrected  or  combined.  I  have  often  found  that  a  hectic  fever  would  not 
be  influenced  by  quinine,  or  by  antipyrin,  or  by  salicylate  of  sodium,  but  the 
combination  of  the  first  with  one  of  the  latter  would  frequently  have  a  happy 
effect.  However,  in  a  great  many  cases  where  the  fever  persists,  the  use  of 
quinine  in  sufficient  doses,  from  five  to  ten  grains  daily,  proves  more  satis- 
factory than  the  modern  antipyretics  with  their  prompt  but  temporary  actiou. 

The  change  in  our  pathological  views,  or  rather  the  addition  of  a  new 
factor  in  our  etiological  knowledge,  has  directed  our  attention  to  the  anti- 
sepsis of  the  respiratory  organs.  It  is  not  necessary  to  destroy  bacteria  in 
order  to  make  them  relatively  harmless.  It  is  impossible  to  kill  the  bacillus 
without  killing  the  normal  cell,  but  very  mild  antiseptics  suffice  to  stop  the 
efficiency  and  proliferation  of  the  parasite.  Thus  we  can  hope  that  the 
future  will  teach  us  to  reach  the  destructive  process  in  the  lungs.  It  is 
quite  possible  that  the  inhalation  of  hydrofluoric  acid  will  not  prove  more 
beneficial  thau  the  rectal  injection  of  sulphide  of  hydrogen,  but  the  internal 
use  of  creasote  (one  to  three  minims  to  a  child  daily)  and  terebene  (two  to 
four  minims  every  two  or  three  hours)  and  the  inhalations  of  turpentine, 
eucalyptol,  menthol,  and  many  others,  appear  to  rouse  our  hopes  for  a  future 
effective  treatment.  Much  more  than  hopes  we  cannot  have  at  this  moment. 
But  it  is  useless  to  despair,  either  passively  or  actively.  For  the  present, 
it  is  certainly  a  desperate  activity  which  tempts  an  enterprising  hero  of  the 
reckless  knife  to  cut  away  a  part  of  a  lung  which  is  the  seat  of  a  general 
and  disseminated  process,  and  a  misdirected  enthusiasm  tempered  by  mer- 
cenary tendencies  tliat  pretends  to  bake  bacilli  out  of  existence  by  means  of 
a  clumsy  and  inefficient  aj^paratus. 

Ulcerations  of  the  tongue  and  pharynx  are  painful  sometimes  to  such 
an  extent  as  to  require  frequent  atteution.  A  well-directed  spray  of  one 
part  of  nitrate  of  silver  in  two  hundred  parts  of  distilled  water  (glass  to 
be  of  neutral,  blue,  or  black  color),  administered  once  a  day,  will  be  found 
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serviceable  in  average  cases.  Some  are  so  bad  as  to  interfere  seriously  with 
deglutition.     I  have  been  obliged  to  use  a  cocaine  spray  before  every  meal. 

Gastric  catarrh  must  be  relieved,  for  a  healthy  stomach  is  indispensable 
for  the  economy  of  the  organism.  It  is  liable  to  suffer  from  the  disordered 
pulmonary  circulation,  but  just  as  often  suffers  by  mistakes  made  in  the  diet 
of  the  patient.  Large  quantities  of  alcoholic  beverages  or  the  same  not  suffi- 
ciently diluted  are  often  the  causes  of  disturbances.  So  is  iron  which  has 
been  given  injudiciously  for  the  alleged  purpose  of  meeting  the  prevailing 
anaemia.  ]\Iilk  is  sometimes  not  tolerated ;  it  may  be  substituted  by  butter- 
milk, koumys,  kefir,  matzoon,  or  peptonized  milk ;  or  it  may  be  prepared 
with  dilute  hydrochloric  acid,  in  such  a  manner  that  one  part  of  the  latter  is 
mixed  with  two  hundred  and  fifty  parts  of  water  and  five  hundred  parts  of 
raw  milk ;  the  mixture  is  then  scalded  :  it  keeps  better  than  plain  milk,  and 
proves  very  digestible.  Or  milk  may  be  mixed  with  barley,  oatmeal,  rice, 
etc.,  or  replaced  altogether,  temporarily,  by  farinaceous  food.  Fermentation 
in  the  stomach  requires  resorcin,  bismuth,  or  creasote ;  the  anorexia  of  in- 
tense chlorosis  is  sometimes  benefited  by  small  doses  of  sulphur ;  and  a  pro- 
tracted catarrhal  condition  may  be  speedily  imjjroved  by  the  washing  out 
of  the  stomach  with  warm  water  in  which  bicarbonate  of  sodium,  resorcin, 
or  thymol  in  small  doses  has  been  dissolved. 

As  tubercular  patients  are  liable  to  be  affected  with  pleural  irritation  and 
inflammation,  they  must  not  undergo  great  exertions,  as  climbing,  or  give 
way  to  boisterous  laughter.  An  attack  of  pleurisy  requires  a  recumbent 
posture,  mostly  in  bed,  and  warm  poultices.  A  subcutaneous  injection  of  a 
small  dose  of  morphine  will  relieve  the  pain,  and  table-salt,  half  a  teasjjoon- 
ful  to  a  teaspoonful  in  water,  several  times  a  day,  proves  the  best  of  diuretics 
and  absorbents. 

Among  the  localizations  of  tuberculosis  in  children,  that  of  the  larynx  is 
not  frequent,  but  it  is  met  with.  According  to  Heinze,  laryngeal  tubercu- 
losis is  not  produced  by  contact,  but  through  the  medium  of  the  blood.  But 
the  expectorated  masses  are  undoubtedly  a  frequent  cause  of  the  local  in- 
fection, and,  as  a  rule,  the  larynx  is  invaded  rather  than  the  lungs.  Besides 
nodulated  inflammatoiy  swellings  in  the  mucous  membrane,  submucous 
tissue,  and  glands,  sometimes  even  between  the  nuiscles,  there  are  small 
granulations  and  ulcerations  on  the  cords,  with  universal  catarrh,  oedema, 
and  phlegmonous  destruction.  The  symptoms  are  those  of  catarrh  and 
ulceration,  and  depend  on  the  locality  and  severity  of  the  lesion.  In  some 
cases  the  diagnosis  of  pulmonary  tuberculosis  could  not  be  made  in  the 
beginning,  and  that  of  the  local  affection  was  based  on  the  duration  of  the 
ailment,  the  persistence  of  the  fever,  and  the  steady  emaciation.  At  first 
the  laryngoscopic  examination  revealed  catarrh  only,  and  later  ulceration 
and  infiltration.  The  local  treatment  is  that  of  the  catarrh, — inhalation  of 
warm  vapors,  steam,  turpentine,  carbolic  acid,  muriate  of  ammonium  ;  poul- 
tices round  the  neck  ;  opiates  at  bedtime.  The  lactic-acid  spray  and  the  ap- 
plication of  iodoform  have  not  served  me  so  well  as  a  daily  spray  of  a  solu- 
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tiou  of  one  part  of  nitrate  of  silver  in  from  two  to  five  hundred  parts  of 
distilled  water.  Stronger  solutions  are  rather  harmful.  The  paiu  produced 
by  ulcerations  located  on  the  epiglottis  and  arytenoid  cartilages  is  some- 
what relieved  by  the  application  (by  brush  or  spray)  of  bromide  of  potassium 
morphine,  or  cocaine,  or  an  appropriate  mixture  of  two  or  three  of  them. 

The  air  around  patients  suffering  from  laryngeal  phthisis  may  be  moist- 
but  it  is  a  mistake  to  believe  that  it  must  be  warm.  Cold  air  is  warmed 
before  it  enters  the  larynx  and  lungs,  provided  it  enters  the  respiratory 
tract  through  the  nares.  Only  when  it  is  admitted  through  the  mouth  does 
it  remain  somewhat  cool  when  reaching  the  larynx.  Thus  the  nares  must  be 
kept  as  normal  as  possible,  and  competent  no  matter  with  what  difficulties. 
Nor  will  open  windows  interfere  with  the  comfort  of  the  patient,  provided 
draught  is  avoided  :  this  can  be  easily  accomplished  by  screens  or  otherwise. 

Tubercular  ulcerations  of  the  intestines  may  descend  to  the  rectum;  in 
that  case  the  local  .symptoms,  and  mainly  the  tenesmus,  may  be  alleviated  by 
warm  injections  containing  gum  acacia  or  bismuth,  with  or  without  opiates. 
Food  and  drink  must  be  warm.  Bismuth  may  be  given  in  doses  of  from 
two  to  ten  grains  every  hour  or  two,  so  as  to  form  a  protection  to  the  sore 
intestine.  Tannin  I  have  not  seen  do  very  much  good.  Naphthalin  sweeps 
the  whole  length  of  the  tract  and  acts  favorably  as  a  disinfectant.  I  have 
seer  almost  immediate  improvement  after  its  use.  From  four  to  ten  grains 
may  be  given  daily.  Now  and  then  the  stomach  rebels  against  it ;  in  that 
case,  resorcin,  in  doses  of  from  one-fourth  to  one  grain,  in  powder  or  in 
solution,  may  be  given  for  the  purpose  of  clisiufection  from  three  to  eight 
times.  Though  it  is  very  soluble,  it  is  effective  to  a  certain  extent.  All 
of  the  above  may  be  combined  with  bismuth,  or  lead,  or  opium.  Such 
preparations  of  salicylate  of  bismuth  as  were  accessible  have  not  rendered 
the  services  I  had  expected  to  obtain,  judging  from  the  reports  of  some 
European  writers.  Hydrargyrum  bichloride  cannot  be  relied  upon  for  any 
effect  in  the  lowest  parts  of  the  intestinal  tract,  because  of  its  great  solu- 
bility, the  necessity  of  great  dilution,  and  its  ready  absorbability. 

Fistula  in  ano  is  a  rare  occurrence  in  children  under  all  circumstances, 
I  remember  but  two  cases,  in  tuberculous  girls  of  about  ten  years.  No 
matter  whether  they  be  accidental  complications,  or  the  tubercular  poison 
(bacilli)  be  conveyed  to  the  parts  through  the  circulation,  or  the  fistula  be 
the  result  of  the  presence,  in  the  faeces,  of  bacilli,  and  their  action  on  defec- 
tive epithelium,  practice  has  changed  entirely  during  the  last  decade.  Tiie 
axiom  that  fistulas  in  a  consumptive  patient  must  not  be  interfered  with  has 
given  way  to  a  more  rational  theory  and  sounder  practice.  The  sooner  they 
are  operated  upon  and  treated,  the  better. 

In  pulmonary  hemorrhages  the  application  of  a  lump  of  ice  or  an  ice- 
bladder  over  the  locality  of  the  hemorrhage  acts  favorably,  either  through 
the  direct  influence  of  the  cold  temperature  or  through  the  reflex  contraction 
of  the  bleeding  vessels.  Subcutaneous  injections  of  fluid  extract  of  ergot, 
or  of  ergotin  in  glycerin  and  water,  are  apt  to  give  rise  to  induration  or 
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abscesses :  hence  it  will  be  left  to  the  practitioner  to  decide  in  an  individual 
case  whether  that  risk  may  be  taken.  Sclerotinic  acid  has  been  recom- 
mended for  the  same  purpose.  A  syringeful  has  been  injected  hourly  of 
a  solution  of  one  part  in  five  of  water.  It  is  claimed  that  no  local  injury 
is  done  by  it ;  but  it  is  painful,  and  has  been  corrected  by  the  addition  of 
morphine.  The  latter  may  be  given  internally  also  for  the  purpose  of 
relieving  the  patient's  symptoms,  both  objective  and  subjective.  If  it  can- 
not be  swallowed  well,  the  proper  quantity  of  Magendie's  solution,  not 
diluted  in  Avater,  is  readily  absorbed  through  the  mucous  membrane  of  the 
mouth  or  throat.  The  internal  administration  of  ergot  may  be  supported 
by  that  of  mineral  acids  and  digitalis.  Of  the  latter,  a  single  dose  of  from 
two  to  five  grains,  or  its  equivalent,  acts  well.  The  dilute  sulphuric  acid  is 
both  efficient  and  palatable ;  ten  or  fifteen  drops  in  a  tumbler  of  (sweetened) 
water  will  be  readily  taken  to  advantage.  Acetate  of  lead,  in  doses  of  one- 
sixth  to  one-half  of  a  grain,  every  hour  or  two,  according  to  age  and  the 
severity  of  the  case,  is  preferable  to  tannin ;  it  can  be  given  wdth  morphine 
or  digitalis,  or  both.  The  patient  requires  absolute  rest  and  encouragement, 
and  must  be  induced  to  make  long  forcible  inhalations,  and  told  to  suppress 
the  cough  as  much  as  possible.  To  relieve  it  opiates  may  be  required.  For 
the  purpose  of  stopping  hemorrhages  the  inhalation  of  the  sesquichloride  of 
iron  (one  to  one  hundred)  has  been  recommended.  As  it  was  not  expected 
to  enter  the  bronchial  tubes,  its  eifect  was  presumed  to  be  by  reflex  action. 
I  have  tried  it,  but  cannot  sufficiently  recommend  it. 

As  a  general  rule,  among  adults  as  well,  a  subcutaneous  injection  of 
morphine  in  the  very  beginning  has  a  good  effect.  The  pulse  becomes 
fuller  and  softer,  the  patient  quiet.  The  application  of  a  ligature  round  an 
extremity  I  have  not  had  occasion  to  try  on  a  child.  So  long  as  there 
is  any  bloody  expectoration  the  patient  must  remain  in  bed,  and  be  kept  on 
plain  and  fluid  food. 

Night-sweats  are  not  uncommon  in  the  tubercular  phthisis  of  children 
from  five  to  twelve  years  of  age.  They  are  favorably  influenced  by  the 
same  remedies  which  are  apt  to  relieve  the  adult;  such  are  sponging  with 
vinegar  and  water,  or  alum,  vinegar,  and  water.  A  powder  of  salicylic  acid 
three  parts,  oxide  of  zinc  ten,  and  amylum  ninety,  or  salic}'lic  acid  three, 
amylum  ten  to  twenty,  and  talcum  eighty  or  ninety,  dusted  over  the  suffer- 
ing surface,  is  quite  beneficial  and  soothing.  For  internal  administration  the 
dilute  sulphuric  acid,  ten  or  fifteen  drops  in  a  tumblerful  of  water,  is  found 
enjoyable  by  a  great  many.  A  single  dose  of  atropinse  sulphas  (oue-three- 
hundredth  to  one-hundredth  of  a  grain)  at  bedtime,  or  agaricin  (one-fiftieth 
to  one-twentieth  of  a  grain),  or  duboisin  (one-hundredth  to  one-fiftieth  of  a 
grain)  will  succeed  in  bringing  relief  "When  there  is  an  indication  for 
opium,  it  may  be  combined  with  any  of  them.  When  the  digestion  is  good, 
a  sufficient  dose  of  quinine  (three  to  six  grains),  with  or  without  ext.  ergot, 
(the  same  dose),  or  ext.  ergot,  fluid,  (one  scruple  to  half  a  drachm),  deserves 
a  trial  when  for  any  reason  the  above  remedies  are  discarded. 
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Definition. — An  inflammation  of  one  or  both  pleural  surfaces,  acute  or 
chronic,  primary  or  secondary,  circumscribed  or  general, — essentially  the 
same  as  inflammation  of  other  serous  surfaces,  but  more  frequent. 

Synonymes. — Pleuritis  (jrhupov,  a  "rib").  Morbus  lateralis;  French, 
Pleurcsie  ;  German,  Pleuritis,  Rippenfellentziindung,  BrustfellentziinduDg. 

History. — Hippocrates  (460-357  b.c.)  wrote  of  pleurisy  [T:huptTiq)j  but 
without  differentiating  it  from  pneumonia.  Later  writers  contended  for 
the  existence  of  a  separate  inflammation  of  the  pleura  ;  but  it  was  not  imtil 
about  the  beginning  of  the  present  century  that  Piuel  vindicated  this  claim 
by  demonstrating  the  morbid  anatomy  of  the  disease.  Clinically,  the  dis- 
covery of  auscultation  by  Avenbrugger  (1761),  and  of  the  stethoscope  by 
Laennec  (1815),  enabled  physicians  for  the  fir.st  time  to  malvc  accurate  aud 
reliable  differential  diagnoses  of  pleural  as  well  as  of  all  other  thoracic 
affections. 

A  few  words  as  to  the  development  of  thoracentesis  are  indispensable. 
From  the  time  of  Hippocrates,  various  surgical  methods  of  removing  liquid 
pleural  effusions  were  emjjloyed,  most  frequently  incision.  Over  two  hun- 
dred years  ago,  Scultetus  advocated  puncture  and  aspiration.  Trousseau 
(1840)  exerted  a  powerful  influence  in  favor  of  the  employment  of  the 
trocar  and  canula.  In  1850,  Dr.  Morrill  Wyman,  of  Cambridge,  Massa- 
chusetts, revived  aspiration;  and  his  idea  was  at  once  appreciated  and 
gladly  adopted  by  Bowditch,  of  Boston,  whose  teaching  aud  example  have 
won  for  the  operation  universal  acceptance. 

A  knowledge  of  the  prophylactic  value  of  asepsis  in  this  as  in  all  other 
surgical  measures  is  of  course  due  to  Listerism. 

Etiology. — Pleurisy  is  more  frequent  in  spring  and  winter  than  in 
summer  and  autumn.  Boys  are  somewhat  more  liable  to  the  disease  than 
girls.  Of  six  hundred  and  sixty-two  cases  of  death  from  pleurisy  under 
the  age  of  sixteen,  Oesterlen  states  that  three  hundred  and  fifty-nine,  or 
fifty-four  per  cent.,  were  boys.  In  adults,  five  men  have  the  disease  for 
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every  three  women.  It  is  less  frequent  in  children  than  in  adults ;  but  the 
marked  disproportion  once  thought  to  exist  has  vanished  with  increased 
ability  to  detect  its  physical  signs  in  the  young. 

Primary  pleurisy,  as  we  have  seen  to  be  true  of  the  disease  in  general, 
is  most  common  in  cold,  changeable  weather.  It  attacks  the  poor  and 
feeble  by  preference.  That  it  is  usually  due  to  "  taking  cold"  is  maintained 
by  many,  but  denied  by  others.  Ziemssen,  out  of  fifty-four  cases  of  pri- 
mary pleurisy,  did  not  ascribe  one  to  cold.  Conclusive  statistics  on  this 
point  are  wanting.  The  primary  form  is  slightly  more  frequent  on  the  left 
than  on  the  right  side. 

As  causes  of  secondary  pleurisy  are  to  be  reckoned :  traumatism  (some- 
times even  a  bruise) ;  pulmonary  disease, — pneumonia  (catarrhal  or  croup- 
ous), tubercle,  hemorrhagic  infarction,  abscess,  gangrene,  and  tumors ;  hem- 
orrhage into  the  pleura  or  the  pleural  cavity ;  pericarditis ;  caries  of  the 
ribs  or  spinal  column  ;  mediastinitis  ;  purulent  cervical  adenitis ;  suppura- 
tion following  tracheotomy ;  diseases  below  the  diaphragm,  such  as  peri- 
tonitis, abscess,  hydatids  of  the  liver,  and  retroperitoneal  extension  of  sup- 
purative appendicitis ;  and  infectious  diseases.  It  is  frequent  in  Bright's 
disease,  both  when  spontaneous  and  when  following  scarlet  fever.  It  occurs 
in  connection  with  acute  rheumatism,  typhoid  fever,  measles,  small-pox,  and 
congenital  syphilis ;  also  in  pyaemia  and  septicaemia,  as,  for  example,  when 
the  navel  has  been  the  inlet  of  septic  germs,  or  when  a  child  has  been  in- 
fected before  birth  with  the  poison  of  puerperal  fever.  A  pleural  sac  filled 
with  serous  transudation  (hydrothorax)  may  become  inflamed. 

The  occurrence  of  bilateral  pleurisy,  when  not  due  to  catarrhal  pneu- 
monia, suggests  tuberculosis  or  septicaemia. 

The  effused  liquid  is  more  frequently  purulent  than  sero-fibrinous  in 
childhood  (Leichtenstern,  Garland), — a  fact  which  Blachez  refers  to  the 
ravages  of  scarlet  fever. 

Patholog-y  and  Pathological  Anatomy. — The  pathological  changes 
do  not  differ  essentially  from  those  seen  in  adults.  The  inflamed  serous 
membrane  loses  its  lustre,  its  blood-vessels  become  injected,  and  small 
ecchymoses  appear  here  and  there.  The  exudation  consists  of  four 
elements,  in  varying  proportions  in  each  case,  but  present  in  all.  They 
are  fibrin,  serum,  leucocytes  or  pus-cells,  and  blood. 

The  predominantly  fibrinous  exudation  is  seen  in  "  dry"  pleurisy.  By 
it,  the  pleura  becomes  roughened  and  thickened  ;  and  it  promotes  the 
adhesion  of  contiguous  parts  of  the  pleura  to  each  other.  Such  adhesions 
are  often  found  at  autopsies  in  adults,  and  sometimes  in  children,  where  the 
pleurisy  had  not  attracted  attention  during  life. 

The  more  purely  serous  or  sero-fibrinous  exudation  deposits  a  fibrinous 
coat  upon  the  pleura,  of  varying  thickness  in  different  cases ;  and  it  has 
shreds  and  flakes  of  fibrin  suspended  in  its  fluid  portion.  The  liquid  is 
transparent,  of  a  light  yellow  color,  sometimes  with  a  greenish  tint,  and 
rich  in  albumen.  It  often  coagulates  spontaneously,  when  withdrawn  by 
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aspiration,  into  a  soft  jelly.  Its  specific  gravity  is  1015-1023,  with  from 
four  to  six  per  cent,  of  albumen.  The  fluid  of  hydrothorax,  on  the  other 
hand,  is  usually  below  1015  in  specific  gravity,  and  contains  about  one  per 
cent,  of  albumen. 

From  this  clear  fluid  there  is  every  gradation  to  creamy  pus.  Indeed 
in  the  same  patient,  the  original  sero-fibrinous  exudation  may  become  puru- 
lent. In  cases  of  pyo-thorax  or  empyema  the  tissue  of  the  pleura  itself 
as  well  as  the  false  membranes  and  bands  of  adhesion  and  suspended 
fibrinous  coagula,  is  infiltrated  with  leucocytes. 

Hemorrhagic  exudations  in  children,  unless  due  to  trauma,  are  exceed- 
ingly rare.  They  have,  however,  been  seen  in  the  new-born  when  infected 
with  puerperal  poisoning,  and  in  acute  eruptive  diseases  where  there  has 
been  a  hemorrhagic  diathesis. 

The  amount  of  fluid  which  may  be  exuded  varies,  of  course,  with  the 
age  of  the  patient.  Lewis  Smith  states  that  at  the  age  of  four  months 
three  ounces  of  fluid  are  sufficient  to  produce  complete  collapse  of  the  lung, 
This  same  amount  in  a  child  one  year  old  will  give  rise  to  well-marked 
flatness  on  percussion.  A  pint  and  a  half  has  been  found  in  the  left 
pleural  cavity  at  twenty-two  months.  Ziemssen  found  at  autopsy  two  and 
one-half  pounds  of  pus  in  the  right  chest  of  a  girl  three  years  old.  Hey- 
felder  removed  by  thoracentesis  the  enormous  amount  of  six  pints  of  pus 
from  a  boy  of  six  years. 

Changes  in  other  thoracic  structures  may  be  either  mechanical  or  patho- 
logical. 

The  presence  of  fluid  in  the  thoracic  cavity  permits  the  corresponding 
lung  to  retract, — the  mediastinum  being  at  the  same  time  drawn  towards 
the.  opposite  side  by  the  other  lung.  As  the  amount  of  fluid  increases, 
actual  pressure  is  exerted.  The  lung,  unless  bound  down  by  adhesions,  is 
pressed  upward  and  backward  towards  the  spine  of  the  scapula,  where,  in 
extreme  cases,  it  forms  a  small  leathery  mass  nearly  devoid  of  air  and  blood. 

The  heart  is  pressed  towards  the  healthy  side.  It  may  even  come  to  lie 
in  the  left  axilla,  or  to  the  right  of  the  sternum,  as  the  case  may  be.  The 
heart  is  therefore  interfered  with  in  two  ways  :  first,  the  compression  of  the 
pulmonary  blood-vessels  on  the  diseased  side  impedes  the  lesser  circulation ; 
and,  secondly,  the  heart's  cavities  and  afferent  vessels  are  crowded  upon  and 
displaced.  Less  blood  reaches  the  heart,  and  to  pump  that  blood  through 
the  lungs  and  into  the  aorta  demands  more  than  the  ordinary  amount  of 
effort.  Hence  the  pulse  in  pleurisy  with  large  effusion  is  small,  weak,  and 
rapid,  and  heart-failure  is  the  chief  factor  in  many  fatal  cases. 

The  effusion  presses  outward,  stretching  the  ribs  farther  apart  and  ren- 
dering the  interspaces  plane  or  convex  instead  of  concave.  The  circum- 
ference of  the  affected  side  is  increased ;  but  in  infants  the  lungs  collapse  so 
readily  that  little  distention  of  the  chest  is  caused  till  it  is  half  full  of  fluid. 
It  should  also  be  remembered  that  the  right  side  may  measure  normally  a 
trifle  more  than  the  left, — say,  half  an  inch. 
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The  distention  also  forces  the  diaphragm  downward,  and  with  it  the 
liver  on  the  right  and  the  spleen  and  stomach  on  the  left  side. 

The  lung  on  the  affected  side  is  superficially  inflamed,  as  was  pointed 
out  by  Trousseau :  so  that  even  in  a  case  of  pleurisy  we  may  hear  at  the 
upper  limit  of  the  effusion  the  true  crepitant  rale  of  pneumonia. 

Just  as  pericarditis  may  cause  pleurisy,  so  pleurisy  may  induce  pericar- 
ditis.    If  one  of  these  affections  be  purulent,  the  other  will  also  be  so. 

The  final  result  of  a  sero-fibrinous  effusion  is  that  it  is  absorbed,  if  the 
patient  lives  long  enough.  If  the  lung  be  bound  down  so  firmly  by  adhe- 
sions that  it  cannot  refill  its  normal  position,  the  mediastinum,  diaphragm, 
and  chest-walls  are  drawn  inward,  and  the  spinal  column  is  bent  over 
towards  the  affected  side, — the  cavity  still  remaining  being  filled  by  the 
unexpanded  lung  and  the  false  membranes,  which  have  become  organized. 
In  the  course  of  months  and  years,  much  of  the  deformity  disappears ;  but 
in  the  mean  time  it  is  obvious  that  the  patient  is  more  than  ordinarily  liable 
to  bronchiectasis  and  to  tuberculosis. 

Purulent  effusions  practically  never  are  absorbed.  Unless  operated 
upon,  they  cause  the  death  of  the  patient,  or  in  more  favorable  instances 
they  discharge,  either  outward, — empyema  necessitatis, — by  preference  in 
the  second  or  third  space  in  front,  or  inward  into  a  bronchus.  In  the  latter 
case  the  pus  often  oozes,  as  it  were,  into  the  lung,  in  such  a  manner  that  air 
does  not  escape  from  the  lung  into  the  cavity.  Pyo-pneumothorax  is  very 
rare  in  children,  unless  the  air  enters  through  an  opening  in  the  chest^wall. 

In  some  few  cases  the  pus  of  an  empyema  discharges  into  the  peritoneal 
cavity ;  and  it  may  give  rise  in  another  way  to  a  purulent  peritonitis,  by 
infection  carried  through  the  stomata  and  lymph-channels  of  the  diaphragm, 
without  actual  perforation. 

Empyema  has  occasioned  a  lumbar  abscess ;  it  has  pointed  into  the 
spiual  canal,  and  into  the  oesophagus. 

Symptomatology. — Pain. — This  is  the  most  prominent  of  all  the 
earlier  subjective  symptoms ;  but  it  is  not  so  marked  in  its  location,  its 
severity,  or  its  constancy  as  in  the  pleurisies  of  adults,  where  it  is  present  in 
at  least  eighty-five  per  cent,  of  all  cases.  Pain  is  not  infrequently  absent 
in  latent  pleurisy,  and  in  the  varieties  affecting  feeble  cachectic  children, 
and  when  present  is  generally  most  marked  in  the  infra-mammary  region 
of  the  affected  side,  but  not  seldom  is  found  to  have  a  wider  range  than 
in  adults, — subscapular,  subclavicular,  axillary,  and  even  umbilical  and 
hypogastric. 

It  is  of  extreme  importance  that  this  wide  distribution  of  pain,  as  a 
subjective  symptom  in  the  pleuritic  inflammations  of  children,  should  be 
kept  in  mind,  as  well  as  the  fact  that  it  is  associated  with  cutaneous  hyper- 
sesthesia.  These  conjoint  conditions  of  pain  and  of  tenderness  on  pressure 
over  wide  areas  point  to  an  inflammation  of  the  intercostal  nerves  or  of 
their  ueurilemma  as  a  complication  of  pleuritis  in  children. 
'  The  duration  and  the  intensity  as  well  as  the  locality  of  the  pain  vary 
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greatly  in  individual  cases,  at  times  iufliiencing  respiratoi'y  movements  to 
such  an  extent  as  seriously  to  embarrass  the  right  side  of  the  heart  and  to 
lead  to  cyanosis,  at  other  times  of  such  an  extreme  degree  of  severity  as  to 
produce  symptoms  of  collapse,  in  all  cases  leading  the  child  to  liold  his 
breath,  to  fix  the  diaphragm,  to  arrest  the  movements  of  the  affected  side 
and  to  substitute  abdominal  for  thoracic  and  costal  respiratory  movements  • 
at  other  times  pain  as  a  subjective  symptom  deserves  but  slight  attention  by 
reason  of  its  absence  or  its  presence  in  merely  slight  degree. 

In  severe  cases  of  uncomplicated  pleurisy,  when  the  effusion  makes 
rapid  progress,  pain  may  disappear  on  the  second  or  third  day ;  if  the 
effusion  is  slow  in  forming,  the  pain  may  be  equally  slow  in  leaving  the 
child, — six  or  eight  days,  or  even  longer, — and  when  recurrent  it  indicates 
a  secondary  pleurisy  consequent  upon  a  pre-existing  tuberculous  process  or 
an  acute  pneumonic  complication. 

Pain  in  connection  with  the  frequent  purulent  jjleurisies  of  children, 
when  accompanied  by  marked  signs  of  rapid  breathing,  sudden  and  in- 
creased change  in  the  position  of  the  heart  and  adjacent  abdominal  viscera, 
evidences  of  greater  cardiac  disturbances,  lividity,  cyanosis,  cold  extremities, 
feeble  and  rapid  pulse,  and  impending  collapse,  warrants  the  opinion  of 
perforation  of  the  lung,  relatively  severe  in  children.  Careful  examination 
should  be  made  to  determine  the  presence  or  absence  of  pneumo-pyo-thorax 
in  all  such  cases. 

Tubercular  and  purulent  pleurisies  are  distinguished  from  sero-fibrinous 
by  the  longer  duration  and  the  greater  intensity  of  the  pain,  two  conditions 
which  afford  a  tolerably  reliable  basis  for  the  diagnosis  of  such  cases. 

Fever. — In  children  the  initial  rigors,  ordinarily  slight,  usually  escape 
observation.  The  temperature  in  sero-fibrinous  varieties  of  the  latent  type 
attracts  but  little  attention,  and  bears  but  slight  relation  to  the  respiration- 
and  pulse-rate,  usually  varying  from  99°  to  101°  F.,  and  remaining  quite 
constant  during  the  twenty-four  hours.  Variations  from  this,  in  which  the 
temperature  continues  persistently  high,  are  suggestive  of  tubercular  pleu- 
risies ;  and  when  there  are  marked  morning  remissions  from  an  evening 
temperature  of  103°  or  104°  F.  the  explanation  is  generally  to  be  found 
in  the  change  from  fibrino-serous  to  purulent,  or  in  the  fact  that  the 
pleurisy  has  been  purulent  from  the  earlier  or  earliest  stage  of  the  dis- 
ease. Still,  it  must  be  remembered  that  the  temperature-variations  are 
more  marked  in  children,  and  the  temperature  charts  of  the  Children s 
Hospital  in  Boston  would  seem  to  prove  that  not  infrequently  the  tem- 
perature-curve is  of  insignificant  diagnostic  value  with  reference  to  the 
character  of  the  effusion. 

Surface  thermometry  may  be  resorted  to  in  cases  of  pleural  effusion  in 
children,  for  the  careful  experiments  of  Peter  in  1878  proved  conclusively 
the  existence  of  a  higher  temperature  by  one  or  two  degrees  on  the  affected 
side,  though  above  normal  on  both  sides,  increasing  as  the  effusion  increases, 
but  lessening  least  on  the  side  involved  as  the  effusion  diminishes,  the 
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highest  temperature  having  been  recorded  during  the  period  of  greatest 
pleuritic  activity.  Peter  also  noticed  the  temporary  increase  following 
tapping,  explained  by  other  observers  as  due  to  the  pulmonary  and  pleural 
congestion  set  up  by  the  rapid  withdrawal  of  the  fluid,  a  hypersemia  at  times 
quite  active,  sometimes  inducing  symptoms  of  shock,  with  dyspnoea,  an 
abundant  sero-albuminous  expectoration,  and  occasionally  —  fortunately 
rarely — symptoms  of  great  gravity,  which  may  lead  to  a  fatal  termination. 

Pulse. — The  pulse-rate  bears  a  more  constant  relation  to  the  tempera- 
ture than  the  respiratory  rate  does.  Influenced  largely  by  the  age  and 
the  temperament  of  the  child,  the  pulse  in  purulent  pleurisies  may  rise 
to  the  extreme  degree  of  160-180  while  the  respirations  are  not  notably 
increased.  This  high  pulse-rate,  high  in  the  initial  stages  of  the  disease, 
fortunately  is  most  frequently  of  comparatively  short  duration, — three  or 
four  days, — gradually  falling  to  nearly  normal  at  the  end  of  the  first  or 
second  week,  unless,  as  is  usual  in  large  and  rapid  effusions,  the  heart  is 
much  compressed  or  displaced,  or  both,  so  that  its  cavities  are  but  incom- 
pletely filled,  or  great  stress  is  laid  upon  this  organ,  in  which  conditions 
the  pulse  remains  frequent  and  feeble.  Purulent  pleurisies  in  which  the 
temperature  is  relatively  high  induce  rapid  action  of  the  heart,  from  the 
combined  influences  common  to  all  large  pus-formations. 

Physical  Signs. — The  frequent  failure  in  diagnosis  with  reference  to  the 
pleuritic  disorders  of  children  is  best  explained  by  the  difficulty  of  clearly 
interpreting  the  rational  signs  and  by  the  misleading  deductions  drawn 
therefrom.  Careful  consideration  of  the  evidence  presented  by  physical 
signs  or  objective  symptoms  will  make  such  failures  far  less  frequent,  for 
it  has  been  well  stated  that  in  no  other  disease  are  physical  signs  so  im- 
portant for  the  purposes  of  diagnosis :  this  axiom  applies  with  far  greater 
force  to  the  pleurisies  of  children  than  it  does  to  similar  disorders  in  adults. 
From  the  earliest  to  the  latest  stages,  through  all  the  periods  in  the  progress 
or  the  lapsing  of  the  disease,  the  physical  signs,  individually,  but  with  far 
greater  significance  when  grouped,  may  be  confidently  appealed  to  to  estab- 
lish a  diagnosis  made  doubtful  by  the  perplexing  and  conflicting  elements 
frequently  found  to  coexist  in  the  rational  signs. 

Systematic  employment  of  the  physical  signs  for  the  purposes  of  prog- 
nosis and  differential  diagnosis  involves  the  careful  consideration  of  all  the 
evidence  afforded  by  inspection,  mensuration,  palpation,  percussion,  and 
auscultation.  While  recognizing  varying  values  in  these  diagnostic  ele- 
ments, we  are  clearly  of  the  opinion  that  far  better  results  may  be  reached 
by  following  the  above-mentioned  order,  in  conducting  examinations,  than 
by  any  other  process.  To  sight,  to  touch,  and  to  hearing  abnormal  con- 
ditions induced  by  inflammation  of  the  pleura  are  clearly  revealed,  for 
physical  signs  often  constitute  in  young  children  the  only  means  of  recog- 
nizing this  disease. 

Inspection. — Pain  quickly  declares  its  presence  by  the  expression  of  the 
face,  the  wrinkled  brow,  the  shade  of  color,  depending  upon  the  severity 
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of  the  pain  and  its  eiFect,  and  by  tiie  fixation  and  distention  of  the  alse 
nasi,  in  all  cases  where  the  pleuritic  pain  is  so  severe  as  to  modify  thoracic 
and  costal  respiratory  movements.  Marked  deficiency  in  arterialization 
produces  lividity  and  cyanosis,  while  pain,  producing  shock  and  collapse 
results  in  pallor.  Modification  of  the  respiratory  function  is  proportionate 
to  the  amount  of  pleuritic  accumulation  and  the  consequent  compression  of 
lung-tissue,  and  corresponding  cardiac  pressure  and  disability.  Defective 
arterialization  when  present  to  such  an  extreme  degree  as  to  produce  cyano- 
sis must  arise  from  these  two  causes  combined.  Inspection  of  the  finger- 
tips, of  the  ears  and  lips,  and  of  the  lower  extremities  reveals  the  degree 
of  cyanosis,  and  is  of  great  importance  in  prognosis  and  treatment,  for 
whenever  present  to  any  marked  degree  it  is  a  symptom  of  danger  and 
calls  for  prompt  relief.  Sudden  pallor  is  noticed  when  hemorrhagic  exuda- 
tions have  taken  place,  but  a  pallor  slowly  progressing  is  of  no  greater 
significance  than  that  which  is  produced  by  other  chronic  or  sub-chronic 
disorders. 

Inspection  makes  plain  the  result  of  the  efforts  made  by  the  patient  to 
prevent  the  painful  frictional  movements  of  the  pleura,  in  the  relative  inac- 
tion of  the  affected  side  and  corresponding  supplementary  respiratory  move- 
ments of  the  opposite  side :  respirations  are  changed  in  rhythm  and  quickened 
in  rate,  they  are  irregular  and  jerking,  and  to  the  largest  possible  extent  are 
repressed  on  the  affected  side.  The  demand  for  better  oxygenation  quickens 
the  rate,  which  throughout  the  disease  remains  notably  increased, — in  the 
earlier  stages  by  reason  of  pain,  in  the  later  stages,  when  the  effusion  is 
large,  by  reason  of  a  deficient  aerating  surface,  owing  to  retraction  and  com- 
pression of  the  lungs.  Cardiac  causes  for  rapid  breathing  are  also  present 
in  large  effusions  and  their  effect, — viz.,  displacement  and  compression  of 
the  heart :  when  the  effusion  has  reached  the  high  limit  of  the  third  rib  and 
second  intercostal  space,  respiratory  movements  of  that  side  are  abolished, 
inspection  showing  distention,  bulging  intercostal  spaces,  and  immobility. 
The  obliteration  and  bulging  of  intercostal  spaces  take  place  in  children  far 
more  quickly  and  from  less  fluid  effusion,  but  equally  in  children  and  in 
adults  it  holds  true  that  the  retractile  energy  of  the  lung,  so  clearly  demon- 
strated by  Garland,  is  effective  in  small  and  midway  effusions,  arching  the 
diaphragm  and  permitting  the  opposite  lung  to  exert  abnormal  negative 
pressure  on  the  mediastinum  and  its  contents.  When,  however,  the  retrac- 
tile energy  of  the  lung  has  been  expended  through  the  influence  of  an  effu- 
sion large  in  amount,  pressure  symptoms  and  signs  arise, — viz.,  depression 
of  the  diaphragm,  increased  displacement  of  the  heart,  and  a  marked  change 
in  the  position  of  the  abdominal  organs  of  the  affected  side. 

Inspection  of  the  chest,  therefore,  shows  increased  respiratory  rate, 
diminished  respiratory  excursion  of  the  affected  side,  modification  of 
rhythm,  fixation  or  distention,  or  both,  of  the  affected  side,  with  an  in- 
crease in  semicircular  and  antero-lateral  measurements  and  an  increase  in 
circumference  of  the  whole  chest.     Inspection  also  shows  the  influence  oi 
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effusions  on  the  position  of  the  heart.  In  the  earlier  stages  and  when  the 
effusion  is  small,  the  result  is  always  exactly  proportionate  to  the  forces  dis- 
turbing the  "  equilibrium  of  traction"  by  which  the  heart  is  maintained  in 
its  normal  position ;  in  the  later  stages  of  large  effusions,  the  position  of 
the  heart  will  be  found  by  inspection  to  depend  upon  the  degree  of  hydro- 
static pressure  exerted,  which  in  the  largest  effusions  is  sufficient  seriously 
to  impair  the  power  of  the  heart  with  reference  to  pulmonary  or  systemic 
circulation.  This  is  aggravated  in  large  left  pleural  effusions  by  the  partial 
rotation  of  the  heart  upon  its  base,  and  the  twist  given  the  large  venous 
trunlis.  Absence  of  the  apex-beat  from  its  normal  position,  as  shown  by 
inspection,  becomes  therefore,  at  an  early  as  well  as  at  a  late  stage  in 
pleural  effusions,  of  great  diagnostic  significance ;  and  the  position  of  the 
heart,  and  the  consequent  stress  laid  upon  it,  may  be  largely  determined  by 
the  visible  pulsations  in  abnormal  positions. 

In  children  this  physical  sign  is  of  great  importance  because  of  its  ready 
availability,  for,  in  addition  to  the  changes  in  respiratory  conditions  brought 
about  by  effusions,  we  find  that  small  left-sided  effusions  lower  the  apex 
towards  the  epigastrium ;  as  the  quantity  of  liquid  increases,  the  apex  de- 
scribes the  arc  of  a  circle  whose  extremity  in  large  left-sided  effusions  may 
be  found  in  the  right  mammary  region,  and  even  in  the  second  and  third 
intercostal  spaces  of  that  side.  It  is  in  large  cardiac  displacements,  made 
evident  by  the  cardiac  pulsations  in  the  right  mammary  region,  that  we  also 
by  inspection  take  note  of  the  combined  influences  of  compression  and 
rotation  of  the  heart  and  compression  of  the  left  lung,  in  the  production 
of  cyanosis,  and  other  signs  of  defective  blood-supply  and  diminished  arte- 
rialization, — important  guides  with  reference  to  operative  interference. 

Right-sided  effusions  do  not  exert  so  important  an  influence.  The  heart's 
apex  is  apparently  somewhat  raised,  and  at  times  found  in  the  left  margin 
of  the  mammary  region  of  the  left  side,  or  in  extreme  cases  in  the  anterior 
axillary  lines. 

Palpation. — Ready  appreciation  of  the  abnormal  variations  in  lateral  as 
well  as  in  antero-posterior  respiratory  movements  may  be  had  by  palpation. 
We  also  by  this  physical  sign  determine  the  delay  or  lagging  behind  of  the 
affected  side,  resulting  from  the  repression  of  the  costal  movements  of  the 
affected  side,  in  the  earliest  and  more  painful  stages  of  fibrinous  exudation  : 
points  in  intercostal  spaces  of  greatest  pain  on  pressure  may  be  accepted  as 
localities  of  greatest  ^jleural  inflammation.  The  largest  value  of  palpation 
iu  diseases  of  the  pleui-a  is,  however,  to  be  found  in  the  aid  it  gives,  when 
properly  employed,  in  determining  the  position  of  compressed  or  consoli- 
dated lung,  as  well  as  the  jiresence  of  fluid  or  air  displacing  the  lung,  in  the 
modifications  of  normal  vocal  fremitus ;  but,  because  vocal  fremitus  depends 
for  its  intensity  upon  the  strength  as  well  as  the  pitch  of  the  voice,  great 
care  must  be  given  to  the  application  and  interpretation  of  this  physical 
sign,  on  account  of  the  high-pitched  and  feeble  voices  of  children,  by  which 
vocal  fremitus  is  greatly  lessened  and  its  distinctness  impaired :  palpation 
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must,  therefore,  be  delicately  employed,  using  the  finger-tips  onlv,  but  with 
a  high  appreciation  of  the  pathological  fact  that  the  conditions  modifvinff 
normal  vocal  vibrations  are  rarely  bilateral  in  pleural  diseases,  are  usually 
confined  to  one  side,  and  generally  extend  their  influence  over  a  large  area 
of  chest-wall.  Absence  of  vocal  fremitus  is  conclusive  evidence  of  the 
absence  of  lung-tissue,  but  percussion  must  be  resorted  to  to  determine  the 
precise  cause,  since  pneumothorax  also  produces  the  pulmonary  displace- 
ments which  abolish  vocal  fremitus. 

The  smaller  effusions  in  children  can  be  determined  only  by  the  careful 
application  of  all  the  rational  and  physical  signs,  but  in  the  larger  effusions 
palpation  supplemented  by  percussion  quickly  defines  the  cause  of  the  ab- 
normal variations.  Absence  of  vocal  fremitus  is  usually  caused  by  fluid  • 
air  in  the  pleural  cavity  is  a  less  frequent  cause.  The  yielding  chest-walls 
in  children,  and  the  intercostal  spaces  more  easily  distended  than  in  adults, 
not  infrequently  admit  of  quite  distinct  fluctuation,  when  the  quantity  of 
fluid  is  not  large,  in  many  places  on  the  anterior  and  lateral  aspects  of  the 
chest ;  in  the  more  localized  conditions  of  surface  inflammation  associated 
with  purulent  pleurisies,  fluctuation  brought  out  by  palpation  is  to  some 
extent  a  guide  for  local  operative  measures,  although  it  should  be  remem- 
bered that  the  point  of  election  in  spontaneous  openings  generally  varies 
from  the  position  chosen  for  permanent  drainage. 

Palpation  should  also  be  resorted  to  to  confirm  the  conclusions  drawn 
from  inspection  as  to  the  position  and  degree  of  displacement  of  the  heart, 
in  all  cases  where  the  apex-beat  is  absent  from  its  normal  place.  Friction- 
fremitus  is  not  often  demonstrable  in  children. 

Percussion. — In  the  earliest  stages  of  pleurisy,  and  before  there  is  well- 
marked  evidence  of  the  exudation  of  fluid  and  its  influence  in  changing  the 
pitch  of  the  percussion-note,  even  the  gentler  forms  of  percussing  elicit  from 
the  child  expressions  of  pain,  particularly  in  the  vicinity  of  greatest  pleu- 
ritic inflammation,  and  it  is  not  before  the  effusion  mounts  two  or  three 
finger-breadths  that  the  pitch  of  the  note  is  raised,  and  dulness  can  be 
made  out ;  with  the  increase  of  the  effusion  there  is  noted  a  change  to 
flatness,  more  slowly  than  in  adults,  but  distinctly  flat  in  proportion  as  the 
fluid  increases.  When  the  fluid  does  not  exceed  eight  to  twelve  ounces  and 
no  adhesions  exist,  changes  of  position  are  followed  by  changes  in  lines  of 
dulness ;  in  an  upright  position  the  limit  of  dulness  is  lower  posteriorly 
and  higher  laterally  and  anteriorly  than  when  the  patient  is  in  a  semi- 
recumbent  position.  However,  positional  changes  of  level  are  much  less 
frequent  in  children,  owing  to  the  greater  frequency  of  fibrino-purulent 
exudations  and  the  consequent  formation  of  adhesions.  Percussion  does 
not  afford  the  same  degree  of  accuracy  in  determining  the  amount  of  fluid 
as  in  adults,  because  the  vibratory  movements  of  the  chest  are  more  easily 
set  up,  and  the  sonority  of  the  lung  much  more  easily  brought  out,  and 
there  is  a  much  readier  development  of  the  tympanitic  quality  of  resonance; 
in  fact,  it  is  in  the  earlier  stages  to  determine  the  presence  of  fluid,  and  in 
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the  later  stages,  when  the  effusion  is  large  and  compression  has  taken  the 
place  of  negative  pressure  or  traction,  that  percussion  occupies  a  prominent 
position  of  value  as  a  physical  sign ;  for  in  the  later  stages  we  determine 
by  percussion  the  outlines  of  a  large  effusion  and  the  degree  of  displacement 
effected  by  it  of  adjacent  organs. 

Auscultation. — We  are  able  by  this  physical  sign  to  decide  upon  the 
presence  or  absence  of  pleural  friction-rales,  which,  however,  are  far  from 
being  the  most  important  of  the  stethoscopic  results,  as  they  are  quite  iu- 
constaut  during  infancy,  and  in  a  large  percentage  of  cases  are  heard  only 
while  the  fluid  is  being  absorbed. 

Puerile  respiration  quickly  changes  to  broncho-vesicular  and  even  to 
bronchial,  and  from  causes  relatively  slight  when  compai'ed  with  those 
which  produce  similar  results  in  adults ;  hence  occurs  an  earlier  and  more 
pronounced  modification  of  the  respiratory  murmur  in  the  earlier  stages  of 
pleural  effusions  in  children,  and  the  bronchial  quality  is  also  found  to  be 
diffused  over  the  greater  portion  of  the  chest  occupied  by  the  effusion.  No 
explanation  of  this  phenomenon  of  wide  transmission  of  bronchial  respira- 
tion is  as  satisfactory  as  this,  that  the  pulmonary  tissue  and  the  chest-walls 
of  children  yield  more  quickly  to  the  influences  developing  sonorous 
vibrations. 

^gophony,  by  reason  of  its  infrequency,  is  low  in  the  scale  of  valuable 
physical  signs.  It  can  be  heard  only  in  moderate  effusions,  and  midway 
between  the  spine  and  inferior  angle  of  the  scapula,  is  very  inconstant,  and 
disappears  in  all  large  effusions  when  the  lung  is  compressed. 

Rdles. — The  crepitant  rale  of  pleurisy,  dependent  upon  the  extension  of 
the  inflammation  from  the  surface  of  the  lung  to  the  subjacent  pulmonary 
vesicles,  is  commonly  heard  as  soon  as  exudation  takes  place  in  the  vesicles 
and  bronchioles.  This  rale  may  be  heard  in  advance  of  any  satisfactory 
evidence  of  pleural  eflusion,  and  at  times  may  lead  to  confusion  in  the 
differential  diagnosis  of  pleurisy  and  lobular  pneumonia  in  their  initial 
stages.  Other  bronchial  rales,  when  present,  are  simply  those  of  a  coexist- 
ing bronchitis,  except  in  the  rai'e  cases  of  pneumonia  complicating  pleurisy. 

Jaccoud  classifies  the  modifications  of  the  respiratory  sounds,  when  the 
effusion  is  rising,  as  follows  :  diminution  of  the  normal  vesicular  murmur  ; 
no  sound  other  than  feeble  respirations ;  broncho-vesicular  or  bronchial  res- 
piration ;  no  sound  other  than  markedly  bronchial  ;  cavernous  respirations 
or  amphoric,  and  complete  absence  of  all  sound  when  the  lung  is  compressed 
and  the  alveoli  are  collapsed  and  the  movement  of  air  in  the  tubes  of  the 
affected  side  is  prevented.  This  series  of  auscultatory  signs  reverses  itself 
when  the  effusion  is  undergoing  absorption. 

The  voice-sound  auscultation-signs  are  of  far  less  value  in  children  than 
in  adults,  and  in  the  pleural  diseases  of  infants  and  of  feeble  cachectic  chil- 
dren are  of  little  value,  because  developed  with  great  difficulty  even  when 
the  pathological  conditions  are  favorable  for  their  transmission. 

Constitutional  Symptoms. — These  symptoms,  such  as  are  common  to  all 
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inflammations,  obtain  a  wide  range  in  children,  varjdng  in  the  severity  of 
their  manifestation  with  the  age  and  general  condition  of  the  child  and  the 
form  of  pleuritis  present.  In  feeble  and  cachectic  children,  as  well  as  in 
infants,  a  frequent  type  of  the  disease  is  the  latent  or  subacute,  in  which 
the  constitutional  as  well  as  the  local  symptoms  are  very  indefinite  and 
obscure,  and,  until  the  disease  becomes  by  the  lapse  of  time  chronic,  pointing 
indistinctly  to  the  chest  as  the  seat  of  the  lesion.  On  the  other  hand  a  child 
robust  and  vigorous  may  be  seized  with  marked  indications  of  profound 
disturbance  of  the  nervous  system :  rapid  rise  in  temperature ;  great  rest- 
lessness, or  the  reverse ;  profound  stupor ;  anorexia  and  vomiting ;  rapid  and 
weak  action  of  the  heart ;  rapid  respiration  :  or  there  may  be  vet  more 
profound  disturbance  of  the  nervous  system,  as  shown  by  convulsions  or 
symptoms  closely  resembling  collapse. 

It  is  because  of  this  wide  range  of  constitutional  signs  that  the  rational 
signs  give  so  little  help  in  the  diagnosis  of  this  disease :  the  preponderance 
of  reflex  influences  and  results  is  not  infrequently  so  great  as  to  mask  the 
disease.  These  are  the  reasons  why  so  many  accomplished  clinicians  assign 
but  slight  diagnostic  importance  to  the  subjective  symptoms  and  lay  so 
much  stress  upon  the  value  of  the  physical  signs. 

Diagnosis. — In  the  earlier  .stages,  and  in  all  circumscribed  pleurisies,  as 
well  as  in  those  forms  in  which  the  exudation  is  small,  the  diagnosis  is  fre- 
quently difficult  or  not  made  at  all.  It  is  in  such  conditions  that  the  differ- 
ential diagnosis  between  pleurisy  and  pneumonia  is  of  great  importance  and 
not  easily  made  out.  Pleurisy  is  more  sudden  in  its  onset,  is  not  infre- 
quently preceded  by  bronchitis,  has  marked  increase  in  pulse-rate,  and  res- 
piration though  rapid  is  more  shallow  and  suppressed  because  more  pain- 
ful ;  while  the  temperature-changes  are  less  marked  and  there  is  more  of 
local  tenderness  on  palpation  than  is  the  case  with  pneumonia.  Due  heed 
as  the  disease  advances  should  be  given  to  the  absence  of  vocal  fremitus  in 
pleuritis  with  exudation  as  compared  with  exaggerated  vocal  fremitus  in 
pneumonic  consolidation,  to  the  sense  of  increased  resistance,  greater  in 
pleurisy  than  in  pneumonia,  and  to  the  absence  of  resonance  of  any  degree, 
or  to  a  high  degree  of  tympany  as  compared  with  the  percussion-note  in 
pneumonia.  Inspection  alone  may  fix  the  diagnosis,  particularly  if  care  be 
taken  to  determine  the  position  of  the  apex-beat,  and  the  influence  of  pleu- 
ritic exudations  as  tending  to  displace  the  heart  from  its  normal  position 
and  to  disturb  the  functions  of  that  organ.  This  is  notably  true  of  left- 
sided  effusions ;  but  careful  inspection  will  not  fail  to  develop  the  results  of 
even  moderate  right-sided  effusions  in  their  influence  on  the  position  of  the 
heart. 

The  differential  diagnosis  between  pleurisy  with  effusion  and  hydro- 
thorax  rests  upon  principles  familiar  to  all  pi-actitioners.  The  most  im- 
portant causative  influences  of  hydi'othorax  will  be  found  in  obstructive 
diseases  of  the  heart  and  in  the  diseases  which  lead  to  serous  transudations. 
It  is  extremely  doubtful  if  any  rules  can  be  given  for  the  differential 
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diagnosis  between  serous,  sero-fibrinous,  and  purulent  pleurisies.  Chronic 
pleurisy  in  childhood  is  more  frequently  purulent  than  serous  or  sero- 
fibrinous, and  although  the  evidence  is  very  strong  that  under  the  age  of 
three  years  the  exudation  is  in  most  cases  purulent,  it  is  also  accepted  that 
aspiration  is  the  only  reliable  method  of  differential  diagnosis. 

Prognosis. — Primary  idiopathic  pleuritis  is  seldom  fatal.  In  cases, 
however,  of  pleuritis  acutissima,  where  the  effusion  rapidly  fills  the  chest, 
and  induces  powerful  compression  of  the  heart,  unless  prompt  relief  is  given 
by  aspiration,  the  prognosis  becomes  quickly  grave,  from  the  inability  of 
the  heart  to  perform  its  work  in  the  systemic  and  pulmonary  channels. 
Hence  a  large  right-sided  effusion  may  seriously  embarrass  the  thin  and 
yielding  walls  of  the  right  cavities ;  or,  when  the  effusion  distends  the  left 
chest  and  compresses  the  left  lung,  the  torsion  of  the  large  blood-vessels  at 
the  base  of  the  heart,  together  with  the  impairment  of  heart-power  depend- 
ent upon  compression  and  partial  rotation  of  that  organ,  may  cause  death, 
unless  there  is  a  speedy  resort  to  aspiration.  The  physical  signs  of  grave 
danger  have  already  been  described.  The  character  of  the  effusion  also 
modifies  prognosis,  with  reference  both  to  immediate  and  to  remote  danger, 
for  it  is  well  known  that  jjleurisies  in  children  are  much  more  frequently 
purulent  in  their  type  than  in  adults. 

Secondary  pleurisies,  or  pleurisies  which  are  complicated  with  other  dis- 
eases, give  rise  to  a  still  more  unfavorable  prognosis :  in  connection  with 
rheumatism,  scarlet  fever,  or  uraemia  the  pleurisy  produces  far  more  marked 
constitutional  disturbance,  and  influences  prognosis  proportionately.  In 
purulent  pleurisies  of  long  duration  the  prognosis  is  grave  if  there  be 
evidence  of  the  influence  of  chronic  pus-formation  in  the  development  of 
amyloid  degenerations  of  the  liver,  spleen,  or  kidney,  as  shown  by  albu- 
minuria or  increase  in  size  of  the  spleen  and  liver.  It  is  also  obvious  that 
the  prognosis  is  rendered  grave  by  the  long-continued  compression  of  the 
lung,  and  by  a  tuberculous  heredity. 

Treatment. — The  patient  should  be  kept  in  bed.  The  room  should 
have  a  temperature  of  about  68°  F.  It  should  be  dry,  well  ventilated,  and 
on  the  sunny  side  of  the  house. 

At  the  onset  of  the  disease,  pain  is  apt  to  be  severe.  Various  external 
applications  may  be  employed  for  its  relief.  In  a  vigorous  child,  with  high 
fever  and  dyspnoea,  one  to  three  leeches  applied  over  the  seat  of  greatest 
pain  will  often  be  very  useful.  The  number  of  leeches,  and  the  length  of 
time  during  which  bleeding  should  be  kept  up,  must  depend  on  the  age  and 
strength  of  the  patient  and  on  the  effects  produced.  Two  hours'  flow  will 
usually  suffice.     Dry  cupping  is  sometimes  very  satisfactory. 

A  poultice  of  linseed-meal.  Math  one-eighth  part  mustard,  and  sprinkled 
if  desired  with  half  a  drachm  of  laudanum,  is  a  suitable  remedy  for  the 
first,  sharp,  cutting  pains.  The  continuous  use  of  poultices  is,  however,  not 
to  be  recommended.  They  are  heavy  ;  and  they  require  changing  every 
few  hours,  with  consequent  disturbance  and  exposure  to  changes  of  temper- 
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ature.  Ziemssen  extols  cold  compresses,  of  the  temperature  of  faucet-water 
covered  with  some  impervious  material  and  changed  every  five  to  ten 
minutes,  till  the  pain  abates.  He  adds,  however,  that  some  patients  cannot 
bear  them  ;  and  they  have  not  attained  popularity  in  this  country. 

The  most  satisfactory  application,  in  our  opinion,  is  the  following.  Four 
layers  of  sheet  cotton  wadding  are  quilted  upon  the  inside  of  a  merino  or 
flannel  undervest  split  down  the  front.  The  innermost,  glazed  surface  of 
the  cotton  may  be  removed.  This  padded  garment  is  then  to  be  ironed 
with  a  hot  flat-iron  at  the  Ijedside,  put  about  the  patient,  itself  covered  with 
oiled  silk  or  muslin,  and  the  whole  enveloped  in  a  firm  and  rather  tight 
cotton  swathe.  If  counter-irritation  is  desired,  the  skin  may  be  previously 
anointed  with  camphorated  oil,  either  pure  or  containing  one-fourth  part  of 
turpentine.  This  dressing  is  light  and  permanent,  it  supplies  a  moist  warmth 
and  the  mechanical  support  it  gives  moderates  the  painful  motion  of  the 
diseased  side  caused  by  breathing  or  coughing. 

Sometimes  an  abdominal  swathe,  by  its  effect  upon  the  excursions  of 
the  diaphragm,  gives  much  relief  It  is  obvious  that  mechanical  restraint 
might  be  carried  too  far. 

The  use  of  blisters  is  mentioned  only  for  condemnation. 

If  the  pain  is  extreme  and  not  relieved  by  the  external  applications,  or 
if  the  cough  is  frequent  and  troublesome,  we  must  resort  to  internal  reme- 
dies. The  best  is  an  opiate.  The  effects  of  the  succedanea  of  opium  are 
both  less  satisfactory  and  less  measurable  than  those  of  the  drug  itself  Of 
course,  the  younger  the  child,  the  greater  the  caution  demanded ;  but  some- 
times the  narcotic  is  indispensable.  To  an  infant  five  to  ten  drops  of  pare- 
goric may  be  given  every  three  or  four  hours,  and  to  a  child  of  one  year 
thirty  minims  of  paregoric  or  one-half  minim  of  deodorized  tincture  of 
opium  at  the  same  intervals.  The  latter  may  be  dispensed  in  equal  parts 
of  syrup  of  wild  cherry  and  water.  Older  children  receive  a  proportionally 
larger  dose.  The  addition  to  each  dose  of  a  small  amount  of  belladonna  is 
a  wise  precaution.    The  following  prescription  is  suitable  for  a  child  of  four 

or  five  years : 

R   Tinct.  opii  deodorat.,  gsa; 
Tinct.  belladonnai,  n\,v ; 
Syr.  pruni  Virgin., 
Aquie,  aa,   ^  i. 
M. 
S. — Shake.     Teaspoonful  every  two  hours  until  relief. 

In  case  the  stomach  is  likely  to  reject  the  medicine,  a  subcutaneous  in- 
jection of  morphine  and  atropine  may  be  given,  -^-^V  gr^ii*  of  the  former 
and  Yh)  grain  of  the  latter,  for  a  child  of  five  years. 

The  dangers  of  aconite  are  so  great  and  its  usefulness  is  so  problemati- 
cal that  we  abstain  from  administering  it  in  the  pleurisy  of  children. 

Tincture  of  ipecac  and  opium  may  be  substituted  for  the  deodorized 
tincture  recommended  above,  in  case  a  strong  child  has  a  very  distressing 
dry  cough. 
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If  the  temperature  be  high, — say,  over  103°  F., — a  child  of  five  years 
may  receive  antipyrin  gr.  iii-vi,  or  antifebrin  gr.  J-ii,  dissolved  in  water, 
repeated  in  three  hours  if  necessary.  These  may  also  be  given  in  an  enema. 
A  newer  drug,  phenacetin,  has  been  recommended  as  a  particularly  suitable 
antipyretic  for  children  ;  but  its  value  and  its  possible  dangerous  qualities 
are  yet  to  be  definitely  established. 

Sponging  the  entire  body,  a  small  surface  only  being  uncovered  at  a 
time,  with  equal  parts  of  alcohol  and  warm  water  is  also  permissible. 
More  than  ordinary  care  should,  however,  be  exercised  lest  the  patient  be 
chilled. 

The  bowels  should  not  be  allowed  to  remain  constipated,  because  dis- 
tention of  the  abdomen  aggravates  the  patient's  dyspnoea. 

In  the  beginning  of  the  disease  the  digestive  powers  must  not  be  over- 
taxed. Milk  is  the  best  diet,  diluted  if  necessary  with  lime-water  or  plain 
water.  Gruel  is  also  suitable.  It  is  not  wise  to  curtail  the  amount  of 
liquid  ingesta,  with  the  object  of  preventing  or  diminishing  an  effusion,  in 
children. 

In  the  second  stage,  when  an  effusion  has  already  taken  place,  the  diet 
should  be  sustaining  and  nutritious.  Meat  broths,  beef  juice,  soft-boiled 
eggs,  milk  toast,  and  the  numerous  farinaceous  puddings  may  now  be  added 
to  the  previous  list ;  and  a  moderate  amount  of  sherry,  port,  or  other 
alcoholic  stimulant  should  be  given,  if  indicated  by  the  pulse.  The  bitter 
tonics,  such  as  elixir  of  calisaya,  or  compound  tincture  of  cinchona  or  of  gen- 
tian, with  syrup  of  orange-peel,  may  be  employed  to  stimulate  appetite  and 
digestion.  If  there  is  anseraia,  the  tartrate  of  iron  and  potassium,  dissolved 
in  water,  with  one-eighth  part  of  glycerin  to  prevent  its  decomposition,  is 
suitable ;  or  the  citrate  of  iron  and  quinine ;  or  the  sj'rup  of  the  iodide  of 
iron,  of  which  five  to  twenty  drops,  largely  diluted,  should  be  given  after 
meals,  through  a  glass  tube. 

Eustace  Smith  believes  that  iodide  of  potassium  has  been  efficient  in 
his  hands  in  promoting  absorj)tion.  He  gives  from  five  to  eight  or  even 
ten  grains  every  six  hours  to  a  child  of  four  years ;  and  at  the  same  time 
he  employs  counter-irritants.  Tincture  of  iodine,  or  the  stronger  lini- 
mentum  iodi,  B.  P.,  is  painted  every  night,  after  the  fever  has  abated, 
upon  a  small  area,  until  that  spot  begins  to  be  inflamed,  when  a  new  one 
is  chosen.  Another  external  application  at  this  stage  is  unguentum  iodi, 
diluted  with  an  equal  part  of  lard  and  rubbed  over  the  affected  side  morn- 
ing and  night.  We  doubt  the  efficacy  of  any  of  these  external  aids  to 
absorption. 

If  the  pulse  becomes  at  any  time  feeble  and  rapid,  digitalis  is  invaluable, 
3ss-i  thrice  daily  of  the  infusion,  or  of  the  tincture  irijiii-v,  at  the  age  of 
five.  A  child  two  years  old  can  take  one  minim  of  the  tincture  every 
three  hours.  If  the  urine  be  scanty,  we  may  combine  with  the  above  acetate 
or  citrate  of  potassium,  in  the  dose  of  five  to  ten  grains,  dissolved  in  syrup 
of  lemon.     Another  prescription  is, — 
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R   Spiritus  setheris  nitrosi,  ^ii; 

Liquoris  potassii  citratis  ad  ^iii. 
M. 
S. — Two  teaspoonfuls  in  water  every  two  hours  for  a  child  of  five. 

If  the  skin  be  veiy  dry,  the  eifect  of  giving  the  patient  a  warm  full 
bath  for  fifteen  to  thirty  minutes,  followed  by  wrapping  him  warmly  in 
heated  blankets,  may  be  tried,  in  the  hope  that  the  diaphoresis  may  hasten 
absorption.  This  procedure  should  not,  however,  be  repeated  often  for 
fear  of  debilitating  the  child.  Drastic  purgatives  are  to  be  discarded  for 
the  same  reason. 

Thoracentesis. — If  the  effusion  remain  for  more  than  two  weeks  un- 
diminished, or  if  at  any  time  there  is  cyanosis  or  orthopnoea,  or  if  the 
effusion  fills  the  chest  up  to  the  second  rib,  thoracentesis  is  indicated.  Un- 
usual circumstances  which  would  hasten  such  interference  are  a  bilateral 
effusion,  or  a  complication  with  pericarditis,  heart-disease,  pneumonia,  or 
severe  bronchitis.  The  danger  of  delay  when  the  operation  is  indicated  is 
much  greater  than  the  danger  incurred  by  doing  it  pi-ematurely ;  but  it 
should  be  remembered,  on  the  other  hand,  that  in  children  particularly 
absorption  is  often  speedy  when  it  once  begins,  so  that  the  least  sign  of 
improvement  should  be  valued.  As  the  appetite  and  the  fever  are  gener- 
ally improved  at  almost  the  same  time  with  the  commencement  of  absorp- 
tion, their  condition  may  help  us  in  determining  upon  interference  or 
expeetaucy,  as  the  case  may  be. 

If  the  behavior  of  the  temperature,  the  severity  of  the  general  symp- 
toms, or  oedema  of  the  chest-wall  lead  us  to  suspect  empyema,  there  should 
be  still  less  delay  than  otherwise  would  be  the  case.  Here,  or  where  the 
differential  diagnosis  is  not  absolutely  established, — e.g.,  between  liquid 
effusion  and  solidified  lung, — a  convenient  and  safe  resort  is  the  subcutane- 
ous syringe.  If  pus  be  found,  there  is  but  one  thing  to  do, — that  is,  to 
remove  it.  If  the  pus  be  laudable,  aspiration  should  be  tried,  and  repeated 
once  or  twice ;  but  if  then  the  empyema  persists,  a  permanent  opening  is 
demanded.  If  the  pus  be  fetid,  aspiration  should  be  abandoned  at  once  in 
favor  of  the  knife. 

The  ApjKiratus  f(yr  Thoracentesis. — Without  enumerating  all  the  devices 
for  performing  the  operation,  we  will  briefly  describe  the  arrangement 
which  seems  to  us  the  best.  The  receptacle  into  which  the  fluid  is  to  be 
drawn  must  be  provided  in  some  way  with  means  to  create  within  it  a 
vacuum  previous  to  the  puncture.  The  rubber  tube  through  which  the 
fluid  is  to  flow  into  this  receiver  should  be  connected  with  it  by  a  stopcock. 
Near  the  opposite  end  of  the  rubber  tube  it  is  convenient  to  have  inter- 
polated a  bit  of  glass  tubing,  so  as  to  see  the  escaping  fluid  at  once  as  it 
flows  out.  With  regard  to  the  piercing  instrument,  a  sharp,  hollow  needle 
is  objectionable,  because  it  may  prick  the  lung  as  the  latter  expands.  The 
needle  should  therefore  have  some  contrivance  for  guarding  its  point  after 
entrance.     Better  still  is  a  trocar  and  canula  with  its  outward  extremity 
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supplied  with  two  cocks, — one  at  the  side,  to  which  the  outflow-tube  is 
attached,  and  one  at  the  eud,  through  which  the  trocar  is  withdrawn  ;  where- 
upon it  is  closed.  It  is  very  advantageous  to  have  a  probe  sliding  in  an 
air-tight  joint,  to  fasten  upon  the  end  when  the  trocar  is  removed,  so  that 
if  coagula  obstruct  the  canula  the  cock  may  be  opened  and  the  probe  used 
to  clear  the  canula  and  yet  no  air  enter.  We  prefer  a  medium-sized  trocar 
to  the  very  small  ones  recommended  by  many.  They  cause  but  little  more 
pain,  and  are  less  apt  to  be  broken  or  plugged  up.  The  rapidity  of  the 
outflow  can  be  regulated  by  the  cock  at  the  entrance  to  the  receiver. 

The  Operation  of  Thoracentesis. — It  need  hardly  be  premised  that  the 
hands  of  the  operator,  the  skin  of  the  diseased  side,  and  the  instrument 
employed  should  be  surgically  clean.  The  little  patient  should  be  supported 
in  a  sitting  posture  by  the  nurse.  Ether  is  unadvisable ;  and  the  discom- 
fort and  apprehension  caused  by  chilling  the  surface  at  the  intended  point 
of  puncture  more  than  counterbalance  the  slight  relief  thus  afforded.  The 
point  of  election  for  aspiration  is  an  inch  or  two  outside  the  angle  of 
the  scapula,  in  the  seventh  or  eighth  space.  Placing  the  left  thumb-nail 
just  below  the  selected  spot,  the  needle  should  be  gently  but  quickly  pushed 
across  its  edge  and  through  the  chest-wall,  close  to  the  upper  border  of  the 
rib.  The  artery,  it  will  be  remembered,  runs  along  the  lower  border.  The 
quickness  of  the  thrust  enables  the  instrument  to  pierce,  rather  than  to  push 
before  it,  any  false  membranes  which  may  exist.  A  necessary  caution  is, 
not  to  drive  the  trocar  too  deeply  :  one  inch  is  the  ordinary  limit.  The 
fluid  should  not  be  withdrawn  rapidly ;  and  the  operation  should  cease  if 
there  is  coughing,  pain,  or  dyspnoea.  The  removal  of  a  few  ounces  or  even 
drachms  is  sometimes  followed  by  the  rapid  absorption  of  a  large  effusion 
previously  stationary. 

After  the  operation,  a  little  stimulant  may  be  required,  or  an  opiate  to 
check  the  cough,  if  distressing. 

Convalescence. — The  patient  should  be  got  out  of  doors  as  soon  as  pos- 
sible, and  every  means  should  be  taken  to  invigorate  the  system.  A  change 
of  climate  is  often  useful.  There  should  be  no  undue  hast«  about  a  return 
to  school.  If  the  lung  has  not  expanded  completely,  exercises  or  plays 
calculated  to  develop  the  chest  should  be  encouraged,  preferably,  of  course, 
in  the  open  air, — e.g.,  mountain-climbing.  Several  times  a  day  the  patient 
should  inspire  forcibly,  at  the  same  time  restraining  the  healthy  side  as 
much  as  possible.     Massage  of  the  chest-walls  is  also  recommended. 
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EMPYEMA. 

By  a.  T.  CABOT,  M.D. 


Suppurative  pleuritis  is  a  rather  common  disease  of  childhood,  and, 
according  to  some  statistics/  is  more  prevalent  in  the  first  five  years  of 
life  than  at  any  subsequent  time.  The  tendency  to  the  disease  apparently 
reaches  its  height  at  about  the  fourth  year,  and  after  that  gradually  dimin- 
ishes with  increasing  age. 

Pleuritic  effusions  are  far  more  apt  to  become  purulent  in  children  than 
in  adults.  In  fact,  very  nearly  one-third  of  all  effusions  into  the  chest  in 
childhood  may  be  expected  to  consist  of  pus  or  sero-pus. 

Although  purulent  effusions  may  appear  spontaneously  in  the  chest, 
without  any  discoverable  exciting  cause,  yet  in  the  majority  of  cases  they 
are  secondary  to  some  other  disease,  either  general  or  local. 

Pneumonia  stands  in  the  fi'ont  rank  as  a  predisposing  cause  for  em- 
pyema :  even  the  cases  occurring  in  the  course  of  a  typhoid  fever  or  a 
rubeola  are  usually  preceded  by  an  inflammatory  process  in  the  lung. 
Scarlatina  may  be  mentioned  next,  and  then  tuberculosis.  In  the  latter 
case  the  tuberculous  process  may  be  general  or  may  at  first  be  confined  to 
the  pleura. 

Among  the  less  frequent  causes  are  diphtheria,  whooping-cough,  and 
traumatic  occasions,  including  caries  of  the  ribs  or  vertebrEe. 

Purulent  effusions  into  the  chest  also  occur  as  a  consequence  of  septic 
absorption,  either  with  or  without  inflammation  of  other  serous  membranes. 
Heubner^  has  described  a  form  of  the  disease  occurring  in  infants,  in  which 
several  serous  surfaces  are  affected  with  a  purulent  inflammation,  and  the 
disease,  by  its  sudden  onset  and  rapidly  fatal  course,  as  well  as  by  the  dis- 
covery of  abundant  colonies  of  micro-organisms  in  the  lymphatics,  lungs, 
and  kidneys,  is  shown  to  be  of  a  zymotic  character.  In  the  absence  of  any 
wound  through  which  absorption  could  take  place,  the  milk  has  been  sus- 
pected as  the  vehicle  of  contagion  in  these  cases. 

The  effusion  is  usually  a  general  one.  The  absence  of  previous  attacks 
of  inflammation  in  the  chest  makes  the  occurrence  of  encysted  empyema 


'  Bouveret,  Traite  de  I'Empyeme,  Paris,  1888. 
'  Jahrb.  fiir  Kinderheilkunde,  1884,  Bd.  xxi. 
Vol.  II.— 45  705 


706  EMPYEMA. 

rare  in  infants.  In  older  children,  who  have  suffered  from  previous  pleu- 
risies, the  cavity  may  be  divided  by  adhesions  and  the  fluid  may  thus  be 
encysted. 

An  inflammation  of  the  pleura  may  be  purulent  from  the  start,  but  far 
more  commonly  it  begins  with  a  serous  or  a  sero-puruleut  fluid,  and  this 
changes  more  or  less  rapidly  or  insidiously  into  pus.  There  is  not  infre- 
quently a  considerable  quantity  of  clotted  fibrin  in  the  pleura  in  these  cases. 

If  the  pus  exists  for  a  long  time  in  the  chest,  it  may,  by  its  pressure 
cause  caries  of  the  ribs.  More  commonly,  however,  it  breaks  down  the 
soft  parts  and  either  finds  its  way  to  the  surface  through  an  intercostal 
space  (empyema  necessitatis)  or  perforates  the  lung  and  discharges  through 
a  bronchus.  Occasionally  it  passes  down  through  the  diaphragm,  and 
either,  discharging  into  the  abdomen,  sets  up  a  peritonitis,  or,  if  cut  off 
from  the  general  peritoneal  cavity  by  adhesions,  finds  its  way  somewhere 
to  the  surface. 

When  an  empyema  has  existed  for  some  time,  the  pleura  becomes  much 
thickened,  and  of  hard,  fibrous  consistency.  If  the  lung  has  been  long 
compressed,  it  may  be  changed  into  a  firm,  carnified  cake,  pressed  back 
against  the  upper  and  posterior  wall  of  the  chest,  and  without  a  vestige  of 
alveolar  structure. 

Subpleural  inflammation  may  associate  itself  Avith  the  rapid,  acute  em- 
pyemas of  childhood,  and  we  sometimes  see  subpleural  abscesses  under 
these  circumstances. 

It  is  not  intended  here  to  go  at  length  into  the  symptomatology  of  em- 
pyema, as  the  sj-mptoms,  so  far  as  they  depend  on  the  inflammation  of  the 
pleura  and  the  presence  of  fluid  in  the  chest,  have  been  sufficiently  consid- 
ered under  the  head  of  Pleurisy. 

It  may  be  worth  while,  however,  to  call  attention  to  the  occasional  in- 
sidious character  of  the  disease,  esi:)ecially  in  very  young  children,  and  to 
emphasize  the  importance  of  always  examining  the  chest  of  an  infant,  even 
if  evidence  of  pulmonary  disease  is  wanting  or  consists  only  in  a  slight 
dyspnoea.  The  frequent  occurrence  of  empyema  as  a  complication  in  the 
course  of  acute  diseases  is  especially  to  be  borne  in  mind  in  this  connection; 
and  frequent  physical  examinations  alone  will  save  from  the  error  of  over- 
looking it. 

If  the  chest  is  found  to  contain  fluid,  its  purulent  character  may  be 
suspected  if  it  has  accumulated  with  great  rapidity  and  if  it  is  accompanied 
by  high  fever  and  great  prostration.  The  change  from  a  serous  to  a  puru- 
lent fluid  may  be  marked  by  a  sudden  aggravation  of  symptoms  and  an 
increase  or  return  of  fever.  On  the  other  hand,  if  an  effusion  has  existed 
for  a  long  time  in  the  chest  of  a  child,  even  without  fever,  the  chances  of 
its  being  purulent  are  very  great. 

Fortunately,  we  have  in  the  exploring-needle  a  safe  and  sure  means  of 
deciding  upon  the  presence  and  character  of  the  fluid.  In  every  effusion 
which  does  not  speedily  disappear,  aspiration  should  be  used. 
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While  it  is  true  that  children  recover  after  operations  for  empyema 
more  rapidly  and  more  completely  than  is  the  rule  in  adults,  still,  in  cases 
not  operated  upon  the  disease  is  more  rapidly  fatal  in  childhood. 

Leichtenstern'  considers  the  escape  of  the  pus,  either  by  operation  or  by 
a  spontaneous  opening,  as  a  conditio  sine  qua  nan  of  recovery.  He  thinks 
that  perforation  into  the  bronchi  is  a  common  occurrence,  often  overlooked, 
and  that  it  explains  many  of  the  cases  of  apparent  spontaneous  resorption 
of  the  pus.  He  points  out  the  fact  that  the  opening  into  the  lung  often 
appears  just  after  an  aspiration,  and  thinks  that  the  expansion  of  the  lung 
opens  a  commencing  perforation. 

AVhile  this  course  of  things  is,  no  doubt,  true  in  many  cases  in  which  it 
is  overlooked,  still,  there  are  others  in  which  there  can  be  little  doubt  that 
pus  remains  in  the  chest,  becomes  slowly  absorbed,  and  leaves  a  cheesy 
residue  such  as  is  found  in  connection  with  other  abscesses. 

As  we  can  never  properly  count  upon  a  spontaneous  cure  or  a  recovery 
following  internal  medication  alone,  we  will  proceed  at  once  to  the  con- 
sideration of  the  various  methods  advocated  by  good  authorities  for  the 
removal  of  the  pus. 

In  the  treatment  of  empyema  in  childhood  we  have  a  somewhat  differ- 
ent problem  from  that  which  presents  itself  in  adult  cases.  This  is  owing 
to  the  greater  curability  of  the  disease  in  childhood.  Adults  rarely  recover, 
in  fact  may  be  said  never  to  recover,  without  the  establishment  of  a  free 
opening,  either  spontaneously  or  by  operation.  Children,  on  the  other  hand, 
are  reported  to  recover  occasionally  by  spontaneous  absorption  of  the  pus ; 
and  it  is  not  a  very  uncommon  experience  with  them  to  see  a  lai'ge  residue 
of  pus,  left  after  one  or  two  aspirations,  slowly  disappear  by  absorption.  In 
such  cases  a  diminishing  area  of  dulness  gives  evidence  of  the  shrinking 
effusion,  and  it  may  be  years  before  the  restoration  of  respiration  in  the 
base  of  the  lung  is  complete.  Occasionally,  in  exceptional  cases,  the 
absorption  of  the  fluid  is  much  more  rapid  and  the  dulness  soon  completely 
disappears. 

That  all  of  these  cases  are  to  be  explained  by  the  supposition  that  the 
])us  is  discharging  itself  through  the  lung,  as  Leichtenstern  affirms,  may 
well  be  doubted,  but  this  course  of  events  should  always  be  suspected  and 
watched  for. 

The  occasional  successes  of  treatment  by  aspiration  encourage  many 
practitioners  to  treat  their  cases  in  this  way  and  so  avoid  the  more  radical 
measure  of  a  free  incision.  It  is  almost  impossible  to  determine  what  the 
percentage  of  cures  from  aspiration  is.  Successful  cases  are  reported,  while 
the  unsuccessful  ones  are  often  not  recorded.  A  large  proportion  of  the 
failures  of  aspiration  are  finally  treated  by  incision,  and  a  want  of  success 
is  sometimes  scored  against  pleurotomy  which  is  due  rather  to  the  delay  and 
consequent  loss  of  strength  while  aspiration  was  being  tried. 

'  Qerhardt's  Handbuch  der  Kinderkrankheiten. 
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Furthermore,  the  final  history  of  the  cases  of  recovery  is  important  iu 
deciding  upon  the  vahie  of  tiie  operation.  If  the  cheesy  residue  of  the  pus 
subsequently  sets  up  a  general  tuberculosis,  or  a  local  inflammatory  process 
iu  the  lung,  the  incompleteness  of  the  operation  is  directly  responsible.  Or 
if  the  long  convalescence  while  absorption  is  going  on  leaves  a  pimy  and 
weakly  child,  this  result  should  not  be  counted  a  success  when  compared 
with  the  quick  and  complete  recover}-  following  a  free  incision. 

While,  therefore,  it  is  conceded  that  aspiration  M'ill  sometimes  cure 
empyema  in  children,  we  should  consider,  in  any  given  case,  that  in  using 
this  method  we  are  subjecting  our  patient  to  a  delay  which  may  be  serious  • 
that  we  are  giving  the  lung  time  to  contract  adhesions  which  may  pre- 
vent its  full  expansion  ;  and  that,  finally,  the  best  result  that  we  can  hope 
to  obtain  is  an  imperfect  one,  which  may  leave  the  nidus  for  a  future  tuber- 
culosis. 

Bearing  these  facts  in  mind,  we  should  not  long  persist  with  the  needle 
unless  the  effusion  shows  a  distinct  tendency  towards  absorption.  This 
will  not  often  be  found  to  be  the  case  except  when  the  fluid  is  sero-purulent 
and  ap])roaehcs  closely  to  a  simple  pleurisy. 

If  it  has  been  decided  in  a  given  case  to  try  to  bring  about  a  cure  by 
asf)iration,  it  is  necessary  to  observe  certain  precautions. 

The  needle  may  be  introduced  through  a  portion  of  the  skin  which  lias 
been  rendered  insensible  by  the  injection  of  a  cocaine  solution  or  by  the 
action  of  cold.  With  young  children  it  is  difficult,  even  with  good  lucal 
ansesthesia,  to  keep  them  quiet,  and  it  will  often  be  necessary  to  give  ether. 
In  such  a  case,  if  several  aspirations  are  found  to  be  necessary,  it  will  be 
better  to  make  a  free  incision  and  so  spare  the  child  the  depressing  effects 
of  repeated  etherizations. 

In  selecting  a  needle,  it  shoijld  be  remembered  that  the  pus  may  be 
thick  and  contain  many  little  clots  :  a  needle  of  fairly  good  calibre  should 
therefore  be  chosen.  It  is  usually  not  well  to  puncture  at  the  most  de- 
pendent part  of  the  chest,  as  here  the  clots  settle  and  will  be  likely  to  clog 
the  tube.  Moreover,  it  is  to  be  remembered  that  in  children  the  diaphragm 
rises  higher  than  in  adults,  and  that  especially  on  the  right  side  the  liver  is 
to  be  looked  out  for.  A  good  point  to  choose  for  the  puncture  is  the  pos- 
terior axillary  line  in  the  sixth  interspace  on  the  lefl  side,  and  the  fifth  or 
even  the  fourth  interspace  on  the  right. 

The  point  for  the  puncture  having  been  selected,  the  arm  should  be 
drawn  firmly  upward,  to  make  the  separation  of  the  ribs  as  great  as  possi- 
ble, and,  with  tlie  left  forefinger  pushed  firmly  into  the  interspace  as  a  guide, 
the  needle  is  quielily  thrust  in  alongside  of  it.  If  care  is  not  taken  in  this 
way,  a  slight  movement  of  the  chest-wall  may  so  shift  the  relations  that  the 
needle  will  strike  one  of  the  ribs  instead  of  the  space  between  them,  thereby 
causing  much  additional  pain. 

The  pus  may  be  drawn  out  by  an  aspirator  into  a  Potain's  bottle ;  or, 
if  a  rubber  tube  is  attached  to  the  needle  and  the  end  is  dropped  into  an 
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antiseptic  solution  ou  the  floor,  the  weight  of  the  coUimn  of  fluid  in  the 
tube  will  empty  the  chest  by  a  gentle  and  gradual  suction. 

If  troublesome  cough  or  dyspnoea  supervene,  the  aspiration  must  be 
stopped ;  but  an  effort  should  be  made  to  remove  the  pus  more  thoroughly 
than  is  necessary  with  a  serous  fluid.  This  end  may  best  be  attained  by 
drawing  it  out  very  slowly,  so  as  to  expand  the  lung  gradually. 

Accidents  from  heart-failure  during  aspiration  are  much  less  common  in 
children  than  in  adults. 

Statistics  collected  by  Bouveret  show  that  it  is  in  very  young  children, 
and  in  cases  of  recent  origin,  that  success  may  be  looked  for  from  aspiration. 
If  a  cure  does  not  follow  two  or  three  aspirations,  the  attempt  had  better  be 
abandoned  in  favor  of  more  radical  measures.  To  continue  aspirations,  as 
some  advocates  of  that  system  urge,  to  twenty  or  thirty  (in  one  case  to  one 
hundred  and  twenty-two  times)  seems  a  triumph  of  endurance  on  the  part 
of  the  patient,  and  of  perseverance  rather  than  of  good  judgment  on  the 
part  of  the  physician. 

In  aspiration,  as  in  every  other  operation,  strict  antiseptic  precautions 
should  be  observed.  A  neglect  of  them  in  the  first  instance  may  cause  a 
serous  to  change  to  a  purulent  effiision. 

Surgeons  have  sometimes  modified  the  method  of  repeated  aspiration, 
by  injecting  antiseptic  solutions  through  the  needle  and  again  withdrawing 
them,  thus  washing  out  the  chest.  Tincture  of  iodine  has  also  been  thus 
used  as  an  injection.  The  incompleteness  of  this  method  of  irrigation,  the 
impossibility  of  completely  withdrawing  the  fluid  injected,  and  the  extreme 
susceptibility  of  children  to  the  poisonous  effects  of  antiseptics,  especially 
of  carbolic  acid,  make  this  use  of  injections  a  measure  of  doubtful  utility 
and  sometimes  of  positive  harm. 

On  the  intermediate  ground  between  aspiration  and  the  free  incision  we 
have  several  procedures  attempting  a  sort  of  continual  aspiration,  of  which 
that  known  as  Playfair's  method  may  be  taken  as  a  fair  example. 

A  drainage-tube  is  introduced  into  the  chest  through  a  canula  thrust 
between  the  ribs,  and  when  the  canula  is  withdrawn  the  tube  is  held  in 
place  by  the  soil  parts  clinging  about  it.  This  tube  is  conducted  into  a 
bottle  by  the  bedside,  M'here  it  dips  beneath  an  antiseptic  solution.  The 
siphon  action  of  the  tube  constantly  draws  the  pus  out  of  the  chest. 

The  disadvantage  of  this  contrivance  lies  in  the  fact  that  the  tube  soon 
becomes  loose  in  the  soft  parts,  so  that  air  can  enter  the  chest  and  put  a  stop 
to  the  siphon  action.  It  is  almost  impossible,  also,  to  conduct  this  treat- 
ment aseptically.  These  difficulties,  together  with  the  frequent  stoppage 
of  the  tube  with  clots,  form  serious  objections  to  the  method  ;  and,  although 
cases  sometimes  get  well  under  this  treatment,  it  is  very  unreliable,  and  is 
about  as  severe  an  operative  procedure  as  the  open  incision. 

The  antiseptic  method  has  robbed  pleurotomy  of  most  of  its  old  dangers, 
and  with  proper  precautions  a  free  incision  into  a  chest  full  of  pus  is  fol- 
lowed by  the  hajipiest  results. 
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To  the  question,  What  are  the  proper  precautions  ?  it  is  hard  to  give  a 
settled  answer  in  the  matter  of  some  of  the  details. 

The  necessity  for  absolute  surgical  cleanliness  of  the  operator  of  the 
patient,  and  of  the  instruments  or  hands  that  are  to  come  in  contact  with 
the  patient,  is  generally  acknowledged.  In  regard  to  the  value  of  the  anti- 
septic spray  in  this  operation,  and  the  importance  of  disinfecting  the  air 
which  is  sucked  into  the  chest,  there  may  be  diiference  of  opinion. 

The  writer  showed,  some  years  ago,  that  by  placing  an  efficient  steam 
spra}-protlucer  near  the  patient  the  air  about  the  chest  might  be  so  dis- 
placed that  only  an  antiseptic  vapor  should  enter  the  opening.  The 
operations  done  in  this  way  were  extremely  satisfactory  in  the  speed  of 
their  recovery,  and  theoretically  this  protection  seems  of  decided  value. 
More  recently  a  series  of  cases  operated  on  without  the  spray  have  shown 
that  quick  recovery  may  also  be  obtained  without  the  added  protection 
of  carbolized  vapor.  Nevertheless,  in  this  last  series  there  were  certain 
cases  which  it  was  felt  would  probably  have  done  better  under  the  more 
complete  protection  of  the  spray,  which  still  seems  of  a  certain  degree  of 
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This  figure  (after  Braune)  represents  a  frozen  section  of  tlie  body  at  the  level  where  an 
opening  into  the  chest  for  drainage  is  usually  made.  It  shows  the  encroachment  of  the 
liver  on  the  chest-cavity  at  this  level,  and  the  consequent  importance  of  care,  in  making  a 
puncture  or  incision,  to  avoid  injury  of  the  diaphragm,  or  even  of  the  abdominal  organs. 
The  difference  in  the  relations  of  the  liver  to  the  right  and  left  chest-cavities  is  also  worthy 
of  note. 

advantage  in  promoting  quick  cures.  Certainly,  in  operating  without  the 
spray  one  rarely  sees  the  discharge  change  almost  at  once  to  serum,  as  was 
not  uncommon  after  operations  done  with  it. 

Its  great  disadvantage  lies  in  the  chilling  effect  of  a  strong  current  of 
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vapor  thrown  against  so  large  a  surface  of  the  body  as  is  exposrxl  in  this 
operation.  This  so  adds  to  the  shock  of  the  procedure  that  it  sliould  be 
avoided  in  feeble  patients,  and  even  in  those  who  are  reasonably  strong  it 
should  be  diminished  as  much  as  possible  by  protecting  the  body  from  this 
cold  blast. 

To  promote  the  most  perfect  drainage,  it  is  obvious  that  the  opening 
should  be  made  in  a  dependent  part  of  the  chest,  and,  further,  in  a  part 
that  shall  be  dependent  both  when  the  patient  is  upright  and  when  he  is 
horizontal. 

These  requirements  are  best  met  by  an  opening  in  a  vertical  line  below 
the  posterior  fold  of  the  axilla  and  between  the  sixth  and  seventh  or  the 
seventh  and  eighth  ribs.  It  should  be  remembered  that  in  children  the 
diaphragm  rises  higher  into  the  chest  than  in  adults,  and  therefore,  unless 
there  is  good  evidence  that  the  effusion  has  pressed  it  below  the  normal 
position,  the  opening  will  be  more  safely  made  in  the  sixth  than  in  the 
seventh  interspace. 

In  case  of  any  doubt,  it  is  well  to  establish  the  presence  of  pus  at  the 
point  chosen,  by  a  preliminary  puncture  with  an  aspirator  or  exploring- 
needle,  before  making  the  incision. 

The  writer  has  found  a  needle  like  that  in  Fig.  2  a  convenience  for 
this  exploration.  It  is  hollow,  with  one  side  cut  out,  and  has  the  advantage 
over  an  ordinary  grooved  needle 
that  the  elastic  tissues  do  not  press 
into  the  groove  and  prevent  the 
escape  of  pus  along  it.  If  pus 
appears,  a  probe-pointed  bistoury 
can  be  slipped  along  the  groove, 
and  witli  it  a  sufficient  oi^ening 
can  at  once  be  made.  The  chest  is 
thus  opened  thoroughly  at  one  cut, 

without  dissection.      This  speed  of     Grooved  needle  for  exploration,  which  serves  as  a 
,  .  guide  for  the  knife  when  pus  is  reached. 

opei-atmg  is  a  great  advantage  in 

feeble  subjects  or  in  cases  where  local  anaesthesia  is  used. 

The  incision  is  to  be  made  as  near  the  middle  of  the  intercostal  space  as 
possible,  and  should  be  carried  along  parallel  to  the  ribs  :  in  this  way  injury 
to  the  intercostal  arteries  may  be  avoided. 

To  insure  thorough  and  constant  drainage,  two  tubes  should  be  inserted, 
and  they  siiould  be  of  as  large  a  size  as  the  intercostal  space  will  admit. 
It  rarely  happens  that  the  ribs  are  too  close  together  to  allow  of  the  intro- 
duction of  the  tubes.  If  this  is  the  case,  however,  a  segment  of  a  rib  may 
be  removed,  or  a  rib  may  be  perforated  with  a  trephine. 

The  tubes  should  not  project  far  into  the  cavity  of  the  chest,  but  should 
barely  reach  through  the  wall.  They  may  be  held  in  place  by  safety-pins 
that  rest  on  a  rubber  shield  in  the  manner  shown  in  Fig.  3,  the  whole 
being  fixed  by  a  strap  of  adhesive  plaster. 
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If  there  is  much  fetor,  or  if  tlie  chest  contains  large  clots,  the  cavity 
should  be  syringed  out.  Considerable  care  in  thoroughly  removino'  the 
masses  of  fibrin  is  amply  repaid  by  the  subsequent  quick  recovery. 

For  injection  into  the  chest  it  is  impor- 
tant to  select  a  solution  which  is  innocuous 
if  partly  retained.  Carbolic  acid  is  highly 
poisonous  under  these  circumstances,  even 
in  very  dilute  solutions,  and  should  never 
be  used.  CoiTosive  sublimate  in  a  streu^th 
of  one  to  eight  thousand  or  ten  thousand  is 
less  to  be  feared  than  carbolic  acid,  but  if 
A  doubif  lube  made  by  cutting  an  retained  in  Considerable  quantity  miglit  lead 
ZZi  t  T  tl'a:  poi::.  '""^r     to  a  dangerous  degree  of  absorption.    Phenyl 

shield  is  then  slipped  on  over  the  ends       (sulpho-liapllthol),  in    the   proportion  of  One 
of  the  tube,  which  are  held  by  safety-  j    j.     nj\  i         i       i  .        n 

pins  resting  on  tiie  shield.  The  whole     P^rt  to  fifty  Or  one  hundred  parts  of  water, 
is  held  in  place  by  a  swathe  of  adhesive     may  be  uscd.     Perhaps,  however,  the  best 

solution  for  this  antiseptic  irrigation  is  made 
by  adding  one  part  of  liquor  sodse  chlorinatse  (Labarraque's  solution)  to 
fifteen  or  twenty  parts  of  water.  This  is  a  powerful  antiseptic  aud  de- 
odorizer, has  no  poisonous  properties,  and  is  not  an  irritant.  If  uscd  in  too 
strong  a  solution,  it  sometimes  forms  soft  coagula  with  the  serum  aud  may 
clog  the  tubes ;  but  in  the  strength  mentioned  this  does  not  occur. 

When  the  cavity  is  pretty  %vell  emptied,  the  dressing  may  be  applied. 
In  considering  the  application  of  this,  it  may  be  well  to  review  briefly 
the  mechanical  principles  involved  in  the  expansion  of  a  lung  that  lias 
been  compressed  b}^  fluid  in  the  chest,  and  to  see  how  this  expansiou  may 
be  favored  by  an  appropriate  dressing. 

Suppose  a  case  of  empyema  in  which  an  opening  has  been  made  and 
the  pus  allowed  to  escape.  Upon  the  removal  of  the  pressure  the  lung  at 
once  expands  somewhat  by  virtue  of  its  own  resiliency  and  by  the  partial 
re-establishment  of  its  circulation.  Further,  each  contraction  of  the  chest 
with  closed  glottis  (cough  or  sneeze)  presses  the  air  from  the  well  side  over 
into  the  affected  lung,  partially  expands  this,  and  so  forces  the  air  or  fluid 
in  the  pleural  cavity  out  through  the  opening  in  the  side.  When  the  cough 
is  over,  and  the  chest  again  expands  with  a  forced  inspiration,  air  rushes 
back  to  take  the  place  of  that  just  expelled.  There  are  two  avenues  by 
which  this  returning  air  enters  the  chest, — namely,  the  bronchus  of  the 
lung  and  the  opening  into  the  pleural  cavity. 

If  this  latter  opening  be  as  free  and  unobstructed  as  the  bronchus,  the 
air  has  as  ready  access  to  the  pleural  cavity  as  to  the  bronchial  tubes,  and, 
the  pressure  on  the  outside  and  inside  of  the  lung  being  thus  equalized,  it 
resumes  its  condition  of  semi-collapse. 

If,  however,  the  opening  in  the  side  is  narrowed  by  the  obstruction  of 
a  dressing,  or,  later,  by  the  closing  in  of  granulations,  the  air  returning 
after  a  forced  expulsion  is  somewhat  opposed  iu  its  entry  into  the  pleural 


EMPYEMA, 


713 


Fio.  4. 


cavity,  while  thy  bronchus  admits  it  freely,  so  that  the  atmospheric  pressure 
iDside  the  lung  is  somewhat  greater  than  upon  its  outer  surface,  and  tiie 
dilatation  effected  by  the  cough  is  more  or  less  maintained.  It  is  thus  that 
tlie  first  expansion  of  the  lung  takes  place  under  the  usual  dressings  of 
oakum  or  other  absorbent  material. 

This  dilatation  of  the  lung  is  likely  to  be  intei-fered  with  by  a  pro- 
vision of  nature  which  here  may  act  detrimentally  to  the  healing  process. 
I  refer  to  the  adhesion  of  the  inflamed  pleural  surfaces  when  brought  in 
contact. 

Of  couree,  if  the  surface  of  a  lung  only  partly  dilated  becomes  firmly 
fixed  to  the  parietal  pleura,  its  further  expansion  is  greatly  interfered  with, 
and  may  become  impossible.  It  is,  therefore,  very  important  to  induce  the 
lung  to  dilate  to  its  fullest  extent  as  soon  as  possible,  so  that  the  pleural 
adhesion,  when  it  occurs,  may  bind  things  in  their  proper  positions.  This 
rapid  dilatation  may  be  powerfully  assisted  by  a  proper  dressing. 

Tlie  problem  is,  to  provide  for  the  easy  escape  of  air  and  fluids  from 
the  chest,  and  to  obstruct  the  re-entry  of  air  into  it.  A  Ijister  dressing, 
riglitly  applied,  fulfils  the  required  conditions  thoroughly.  The  proper 
method  of  its  application  is  as  follows. 

The  tubes  being  secured  in  place  and  cut  off  so  that  their  ends  project 
just  above  the  w-all  of  the  chest,  a  handful  of  loose  gauze,  wrung  out  in 
an  antiseptic  solution,  is  placed 
around  and  over  them,  and 
over  this  a  piece  of  mackintosh 
large  enough  to  project  in  every 
direction  beyond  the  gauze  be- 
neath it.  Over  this,  again,  are 
placed  many  (twelve  to  fifteen) 
layers  of  dry  gauze,  and  lastly 
a  sheet  of  cotton  batting  to 
provide  for  equal  pressure. 
(Fig.  4.)  This  whole  dressing 
is  held  in  place  by  a  gauze  or 
flannel  bandage,  some  of  the 
turns  of  which  should  go  over 
the  shoulder,  to  prevent  its 
slipping  down. 

The  pump-like  action  of 
this  dressing  is  due  to  the 
method  in  which  the  mackin- 
tosh is  applied.  This  rubber 
layer,  impervious  to  the  air, 
overlaps  the  gauze  beneath  it  so  that  its  edges  are  held  closely  applied  to 
tlie  skin  by  the  elastic  pressure  outside.  How  closely  it  clings  to  the  skin 
can  be  aj)preciated  only  by  one  who  has  often  removed  these  dressings. 


This  diagram  shows  the  proper  arrangement  of  the 
dressing.  The  dark  line  A  represents  the  cross-section 
of  the  mackintosh. 
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Wheu,  now,  air  is  forcibly  driven  out  of  the  eliest  by  a  coiio'h  or  other 
eifort,  it  lifts  the  edge  of  the  rubber  and  escapes,  but,  as  the  elastic  outside 
dressings  immediately  press  the  mackintosh  again  to  the  side,  the  air  wiiich 
could  lift  it  from  within  cannot  get  beneath  it  from  without.  It  acts  iu 
short,  as  a  valve,  and,  with  the  aid  of  the  movements  of  the  chest,  pumps 
the  fluids  and  air  from  the  pleural  cavity. 

If  tlie  suction  is  working  efficiently,  it  ought  to  be  foimd  at  each  change 
of  dressing  that  all  of  the  pus  is  in  the  gauze  and  that  practically  iioue  is 
retained  in  the  pleural  cavity.  When  this  is  not  the  case,  and  a  cousider- 
able  residue  of  pus  is  retained  in  the  chest,  it  is  due  either  to  the  fact  tJiat 
the  lung  is  so  tied  up  that  it  cannot  expand  and  force  out  the  pus,  or  to 
some  obstruction  to  the  flow  through  the  tube.  In  the  latter  case,  if  the 
chest  is  free  from  clots,  and  the  air  passes  freely  in  and  out  during  the  time 
the  dressing  is  off,  the  obstruction  is  probably  due  to  the  ])ressure  of  the 
di'essing  over  the  ends  of  the  tubes ;  and  this  condition  should  be  carefully 
guarded  against  by  surrounding  the  ends  of  the  tubes  with  a  thick  ring  of 
gauze. 

Under  this  form  of  dressing,  if  the  lung  is  not  already  so  tied  up  that 
it  cannot  exjjaud,  we  may  look  for  its  rapid  dilatation  and  the  quick  closure 
of  the  cavity.  The  discharge  soon  becomes  serous,  and  iu  the  course  of  a 
week  or  ten  days  is  reduced  to  a  drachm  or  two  in  the  twenty-four  hours. 
One  of  the  tubes  may  now  be  removed,  and  when  the  discharge  dwiudles 
to  a  few  drops  a  day — when,  iu  short,  it  is  no  more  than  would  be  ex- 
pected to  come  from  the  sinus  through  the  chest-wall — the  last  tube  cau 
be  lefl  out. 

It  is  important  to  get  the  tubes  out  as  early  as  can  safely  be  done,  as 
there  is  danger  that  they  will  establish  a  chronic  sinus,  or  that  by  their  long 
pressure  they  may  set  up  caries  of  a  rib. 

When  the  lung  does  not  fully  expand  to  fill  the  chest,  in  consequence 
either  of  its  being  disabled  by  long  compression  or  through  its  becoming 
adherent  in  a  faulty  position,  there  is  left  a  cavity  of  greater  or  less  size  to 
be  closed  by  some  other  process. 

Tliis  cavity,  like  that  of  any  abscess,  is  surrounded  by  a  wall  of  granu- 
lations ;  and,  as  this  gradually  changes  into  fibrous  tissue  and  contracts,  it 
closes  down  upon  and  diminishes  the  size  of  the  abscess,  and  at  the  same 
time  draws  in  and  displaces  the  neighboring  organs  and  parts.  The  medias- 
tinum and  the  heart  with  its  great  vessels  are  pulled  over,  the  abdoraiual 
organs  and  the  diaphragm  are  drawn  up,  and  the  chest-wall  falls  iu  as  far 
as  the  stiff  framework  of  the  ribs  will  allow. 

Fortunately,  in  children  the  tissues  are  soft  and  pliable,  the  ribs  are 
not  so  unyielding  as  in  adults,  and  healing  by  this  gradual  contraction 
of  the  cavity  is  therefore  much  easier  and  more  likely  to  occur  than  later 
in  life. 

Wheu,  however,  in  late  childhood,  the  walls  of  the  chest  do  not  suffi- 
ciently yield,  and  a  cavity  remains,  the  surgeon  may  be  compelled  to  resort 
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to  resection  of  the  ribs  to  allow  of  a  sufficient  falling-in  of  the  chest  to 
bring  the  walls  of  the  abscess  together. 

This  operation  is  best  performed  on  the  side  of  the  chest.  The  ribs 
are  here  more  accessible  than  either  in  front  or  behind,  and  considerable 
segments  can  be  removed  without  seriously  interfering  with  important 
muscles. 

Various  incisions  have  been  used  for  uncovering  the  ribs  to  be  operated 
upon.  Estlander  makes  his  cut  over  the  middle  of  the  intercostal  space 
and  parallel  with  the  ribs.  Through  each  such  incision  the  ribs  above  and 
below  it  are  resected.  Thus,  for  the  removal  of  portions  of  six  ribs,  three 
separate  incisions  would  be  required.  Otiaer  operators  have  preferred  large 
curved  cuts  forming  flaps,  and  Trelat  has  used  au  I-shaped  incision. 

Owing  to  insufficient  nourishment  of  the  skin,  flap  operations  on  the 
sides  of  the  chest  are  liable  to  be  followed  by  more  or  less  sloughing. 

If  the  cavity  is  not  very  large,  a  straight  incision  at  right  angles  to  the 
ribs  will  often  affijrd  sufficient  room.  The  skin  of  the  chest  is  so  easily 
pushed  from  side  to  side  that  portions  of  rib  from  four  to  seven  centimetres 
in  length  can  be  removed  through  a  vertical  cut.  If  at  the  lower  end  a 
sufficiently  long  piece  of  rib  cannot  be  uncovered,  a  cross-incision  may  be 
added. 

When  the  ribs  are  exposed,  the  periosteum  is  slit  up  over  the  portion  to 
be  removed,  and  with  a  blunt-pointed,  somewhat  curved  elevator  it  may  be 
readily  stripped  back,  so  that  the  section  is  done  subperiosteally  and  much 
hemorrhage  is  avoided.     The  rib  is  tlien  cut  out  with  bone-fm-ceps. 

When  the  chest  is  already  much  contracted,  it  may  be  quite  difficult  to 
free  and  separate  the  first  rib  attacked,  and  sometimes  the  saw  or  chisel  is 
required  for  its  section.  After  it  is  removed,  however,  the  otliers  are  easy 
of  access. 

In  deciding  upon  the  proper  lengths  of  the  pieces  of  rib  to  be  removed, 
the  depth  and  shape  of  the  cavity  must  be  considered.  This  can  be  quite 
accurately  determined  by  exploration  with  probes  or  with  the  finger  after 
the  operation  has  enlarged  the  opening. 

Most  operators  agree  that  portions  of  all  the  ribs  lying  over  the  cavity 
should  be  removed.  This  is  a  rule  not  without  its  exceptions.  It  is,  how- 
ever, true  that  there  is  more  danger  of  want  of  success  from  doing  too 
little  than  from  doing  too  much. 

After  the  chest  is  widely  opened  by  the  resection  of  the  ribs,  the  lining 
wall  of  the  abscess  may  be  curetted  with  a  Volkmann's  spoon,  thus  removing 
the  fungous  granulations,  false  membranes,  aud  cheesy  clots.  Tliis  often 
assists  greatly  in  promoting  rapid  healing.  In  case  of  a  small  abscess,  the 
cavity  may  be  filled  with  tampons  of  iodoform  or  other  antiseptic  gauze, 
and  very  good  results  are  reported  following  this  proceeding. 

Finally,  before  the  wound  is  closed,  thorough  drainage  must  be  pro- 
vided. If  the  first  opening  is  not  in  the  most  dependent  part  of  the  cavity, 
a  second  should  be  made  there,  and  thus  drainage  established. 
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PERIPLETJRITIC  ABSCESS. 

Abscesses  in  the  thin  layer  of  cellular  tissue  between  the  parietal  pleura 
and  the  chest-wall  are  of  rare  occurrence.  They  may  arise  primarily  with- 
out apparent  exciting  cause,  but  are  more  commonly  secondary  to  empyema 
or  follow  fracture  or  caries  of  the  ribs. 

An  abscess  following  an  empyema  may  communicate  by  fistulous  tracks 
with  the  pleural  cavity.  When,  however,  the  suppuration  starts  in  the 
peripleural  tissue,  it  does  not  tend  to  break  through  the  pleura,  but  does 
have  a  tendency  to  open  outward,  between  the  ribs,  sometimes  by  several 
fistulous  openings. 

The  diagnosis  between  such  an  abscess  and  a  small  empyema-cavity 
may  be  very  difficult,  especially  when  the  trouble  is  located  in  the  lower 
part  of  the  chest.  Encapsulated  collections  of  pus,  when  bounded  below 
as  u'ell  as  above  by  lung-resonance,  should  always  lead  to  the  suspicion  of 
a  peripleural  abscess. 

Treatment  should  consist  in  the  early  and  thorough  evacuation  of  the 
pus,  with  drainage  of  the  cavity. 


FRACTURES    OF   THE    CHEST-WALL. 

Owing  to  the  great  elasticity  of  the  bones  and  cartilages,  fractures  of 
the  sternum  and  ribs  in  childhood  are  of  very  rare  occurrence.  These  in- 
juries are  almost  always  the  result  of  great  crushing  violence,  as  when  a 
wheel  passes  over  the  body  or  when  a  child  falls  from  a  height. 

If  the  sternum  is  thus  injured,  the  separation  occurs,  as  a  rule,  between 
the  segments  of  the  bone,  which  are  not  ossified  together  until  after  puberty ; 
and  the  lesion  is  a  diastasis  rather  than  a  fracture. 

The  ribs  may  be  broken  with  a  perceptible  separation,  or  may  suffer  a 
green-stick  fracture  with  an  absence  of  deformity.  The  separation  of  a  rib 
from  its  cartilage  is  also  occasionally  met  with. 

"When  there  is  a  distinct  separation  between  the  fragments,  the  diagnosis 
of  these  injuries  is  easy ;  but  when,  as  is  often  the  case,  there  is  no  deform- 
ity, the  fi-acture  or  diastasis  is  to  be  inferred  from  the  persistence  of  pain 
and  tenderness  at  the  point  of  injury.  Crepitus  between  the  ends  ol  the 
bones  may  be  perceptible  to  the  hand  or  to  the  stethoscope  during  the 
respiratory  motions  of  the  chest.  Emphysema  or  hsemoptysis  occasionally 
also  gives  evidence  of  injury  to  the  lung  by  sharp  fragments;  but  these 
complications  are  far  less  common  in  children  than  in  adults. 

The  treatment  of  these  injuries  should  consist  in  the  immobilization  of 
the  chest-wall  with  a  swathe  of  adhesive  plaster. 
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In  diastasis  of  the  sternum  it  may  be  difficult  to  reduce  the  deformity 
and  afterwards  to  keep  it  in  place.  There  is  often  considerable  ovcrlajjping 
of  the  bones.  The  patient  should  be  laid  on  the  back  on  a  flat  bed,  with  a 
cushion  under  the  chest,  so  as  to  put  the  trunk  in  a  position  of  extreme 
extension.  A  sudden  cough  or  sneeze  may  accomplish  reduction  when  the 
body  is  in  this  position.  A  pad  over  the  point  of  injury,  with  a  swathe 
of  adhesive  plaster,  will  heli^  to  keep  the  bones  in  place  after  they  are 
reduced. 

In  compound  fractures  of  the  chest,  in  addition  to  the  measures  for 
keeping  the  bones  in  place,  careful  antiseptic  precautions  should  be  ob- 
served in  the  treatment  of  the  wound.  If  we  can  prevent  suppuration, 
we  avoid  the  dangers  and  trouble  incident  to  the  accumulation  of  pus  in 
the  chest. 

When  the  fracture  involves  the  sternum,  a  close  watch  should  be  kept, 
in  order  that  the  formation  of  pus  in  the  mediastinum,  if  it  occurs,  may  be 
early  detected.  If  it  does  form  there,  it  must  be  freely  evacuated,  even  by 
trephining  through  the  bone  when  necessary. 


CAEIES    OF   THE    STERNUM  AND    OF   THE 

RIBS. 

Caries  of  the  sternum  is  rare  in  children.  It  may  follow  a  fracture,  but 
more  commonly  it  appears  as  a  local  manifestation  of  tuberculosis  or  con- 
genital syphilis.  As  it  occurs  usually  in  unhealthy  subjects,  it  often  proves 
obstinate  in  its  resistance  to  treatment ;  and  if  it  leads  to  suppuration  in 
the  mediastinum  it  may  seriously  threaten  life. 

The  strength  of  these  patients  should  be  supported  in  all  possible  ways, 
by  judicious  feeding,  by  tonics  and  cod-liver  oil,  or  even,  when  feasible, 
by  change  of  air.  All  abscesses  and  sinuses  should  be  freely  opened 
and  curetted ;  the  carious  bone  must  be  thoroughly  removed,  with  a  sharp 
spoon  or  burr  drill ;  if  the  mediastinum  contains  pus,  it  should  be  opened 
with  a  trephine  at  as  dependent  a  point  as  possible,  and  thus  carefully 
drained. 

Caries  of  the  ribs  is  more  common  than  that  of  the  sternum.  It,  too, 
follows  injuries,  or  appears  as  a  consequence  of  tuberculosis  or  syphilis. 
The  pressure  of  the  jjus  in  empyema  sometimes  leads  to  erosion  of  the  ribs, 
and  the  prolonged  presence  of  a  tube  in  an  intercostal  space  may  lead  to  a 
limited  caries  about  it. 

Treatment  consists  in  the  thorough  removal  of  the  diseased  bone  and  in 
provision  for  the  free  escape  of  the  pus.  Resection  of  the  rib  may  be  prac- 
tised in  case  of  extensive  disease ;  when  the  caries  is  of  limited  area  it  may 
be  removed  with  a  curette. 
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TUMORS   OF  THE   CHEST. 

Tumors  of  the  lung,  even  when  they  start  upon  the  pleural  surface  are 
so  difficult  of  detection  that  they  do  not  offer  opportunities  for  surgical 
interference.  When,  however,  a  tumor  growing  from  the  chest-wall  extends 
to  the  lung,  this  circumstance  does  not  necessarily  prevent  its  removal. 
Portions  of  the  lung  may  be  excised  without  causing  serious  hemorrhage. 

Unfortunately,  the  tumors  which  thus  extend  to  the  lung  are  of  a  ma- 
lignant character,  and  almost  inevitably  return,  either  locally  or  in  some 
distant  part  of  the  body :  so  that  there  is  not  much  encouragement  to  the 
surgeon  to  undertake  the  formidable  task  of  their  removal. 

The  tumors  of  the  chest-wall  which  may  demand  surgical  treatment 
take  their  origin  either  in  the  bones,  in  the  periosteum,  or  in  the  cartilages 
of  the  ribs.  Those  which  thus  occur  in  childhood  are  usually  sarcomatous 
in  character,  although  bony,  cartilaginous,  or  fibrous  growths  may  arise. 

If  any  of  the  malignant  new  growths  are  thoroughly  removed,  their 
recurrence  need  not  be  expected. 

Should  a  sarcoma  of  a  rib,  either  starting  centrally  in  the  bone  or  grow- 
ing from  the  periosteum,  be  discovered  before  it  has  outgrown  the  pos- 
sibility of  thorough  removal,  its  extirpation  should  be  attempted,  and  a 
considerable  portion  of  the  rib  or  ribs  involved  should  be  removed  with  it, 

The  resemblance  of  these  growths  during  their  early  stages  to  chronic 
inflammatory  swellings  makes  their  early  recognition  difficult.  The  ques- 
tion can  often  be  decided  only  by  cutting  down  and  removing  a  portion 
of  the  growth  for  microscopical  examination.  This  investigation  should 
always  be  made  in  cases  where  the  suspicion  of  malignancy  is  strong,  for 
if  the  swelling  prove  to  be  a  sarcoma  its  early  removal  is  imperative, 
while  in  chronic  inflammatory  conditions  an  incision  is  often  beneficial 
rather  than  otherwise. 
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DISEASES  OF  THE  THYROID  GLAI^I"D. 

Despite  many  late  investigations  in  regard  to  the  matter,  it  must  be 
confessed  that  we  have  no  definite  and  conclusive  knowlcdo-e  as  to  the  func- 
tion  of  the  thyroid  gland.  From  numerous  experiments  upon  animals, 
especially  by  Ewald,  Schiff,  Rogowitsch,  and  Horsley,  it  seems  that  herbiv- 
ora  bear  extirpation  of  the  gland  much  better  than  carnivora.  In  man 
its  extirpation  produces  a  state  of  cachexia  strumipriva,  or  virtual  cretinism. 
Most  dogs,  cats,  etc.,  soon  die,  after  a  period  of  hel)etude  and  lethargy. 
An  extract  of  the  thyroids  injected  subcutaneously  into  another  dog  pro- 
duces similar  lethal  results.  Cardone'  believes  that  the  thyroid  and  the 
spleen  have  physiological  and  pathological  relations,  and  that  the  thyroid 
has  evidently  some  hsemopoietic  function.  Horsley  also  regards  it  as  a 
blood-forming  organ,  and  says  that  during  the  anaemia  following  its  re- 
moval the  blood  of  the  thyroid  vein  contains  seven  per  cent,  more  red 
blood-corpuscles  than  the  corresponding  artery.  It  seems  also  to  regulate 
the  formation  of  mucin  in  the  body.  Horsley  classes  the  symptoms  follow- 
ing excision  of  the  gland  into  three  stages, — the  neurotic,  the  mucinoid, 
and  the  atrophic.  Young  animals  resist  the  changes  much  less  than  older 
ones.  The  general  result  so  far  seems  to  point  to  the  thyroidic  function  as 
having  a  close  relation  with  and  as  being  of  great  importance  to  the  central 
nervous  system,  probably  in  removing  from  the  body  certain  products 
injurious  to  that  system. 

Absence  of  the  thyroid  is  very  seldom  met  with.  Anomalies  are  more 
common,  consisting  of  abnormal  smallness  or  largeness,  absence  of  a  lobe 
or  of  the  isthmus,  and  accessory  glandular  masses  separate  from  the  main 

'  Archivi  Italiaui  di  Laringologia,  p.  4. 
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mass.     Four  cases  have  been  reported  of  congenital  development  of  thy- 
roid  tissue  inside  the  trachea. 

The  diseases  of  the  thyroid  in  children  are  hypersemia,  goitre,  cretinism 
exophthalmic  goitre  (rarely  observed  in  children,  and  treated  in  vol.  iv.  of 
this  work),  and  neoijlasms. 

HYPEREMIA,   OR   THYROIDITIS. 

Etiology. — Turgescence  or  swelling  of  the  thyroid  may  be  induced  bv 
bronchial  or  chest  diseases,  by  valvular  disease  of  the  heart,  by  intermittent 
fever,  and  by  local  distui'bances  of  the  innervation  of  the  vessels  supplyiao- 
the  organ.  Impure  water  is  also  charged  M'ith  causing  this  as  well  as  tlie 
more  pronounced  goitre.  The  cases  reported  as  arising  secondarily  to  or  in 
connection  with  acute  rheumatism,  arthritis,  ague,  malaria,  etc.,  are  usually, 
if  not  always,  in  adults.  Mechanical  causes,  such  as  excessive  crying,  sing- 
ing, canying  heavy  weights  upon  tlie  head,  compression  of  the  neck,  etc., 
are  also  adduced.  Dr.  Barlow  ^  reports  a  case  of  severe  acute  eulargcraent 
of  the  thyroid  in  a  child  three  years  of  age,  the  symptoms  culminating  in 
four  days,  with  entire  reinstatement  of  health  and  normality  within  about 
two  weeks.  It  seems  to  have  been  a  good  example  of  the  true  idiopathic 
type  of  the  disease ;  though  the  author  mentions  that  the  child  was  exposed 
to  cold  wheu  barely  recovered  from  an  attack  of  erythema  nodosum. 

Symptomatology. — There  will  be  moderate  difficulty  of  breathing  or 
noisy  breathing,  giddiness,  and  other  evidences  of  venous  cerebral  congestion. 
One-sided  flushing  of  the  face  has  been  noticed,  and  sometimes  quiciamed 
and  irregular  action  of  the  heart.  The  gland  is  swollen,  the  throat  rounder 
and  larger  externally.  In  rare  cases  the  course  of  the  affection  has  been  so 
acute  and  severe  as  to  produce  in  a  few  hours  such  compression  of  the 
trachea  or  veins  of  the  neck  as  to  end  in  death.  In  most  cases  the  con- 
stitutional symptoms  are  inconsiderable. 

Treatment. — Change  of  residence  and  careful  attention  to  sanitary 
regulations  are  demanded.  In  very  acute  cases  it  may  be  necessary  to  bleed, 
or  to  perform  tracheotomy. 

GOITRE. 

Synonymes. — Guttur  tumidum  (Pliny) ;  Hernia  gutturis  or  Brouchocele 
(Paul  of  ^Egiua) ;  Botium  or  Bocius  (School  of  Salerno) ;  Thyrcophraxie 
(Alibert) ;  Thyreophyma ;  Bronchocele  and  Hydrocele  colli  (names  used  a 
century  ago) ;  German,  Kropfstruma :  Italian,  Gozzo,  Bozzolo ;  Spanish, 
Papera  ;  French,  Goitre,  Grosse  gorge,  Gros  cou  ;  English,  "Wen,  Derby  neck. 

Definition.— Goitre  (from  Latin  guttur,  the  "throat")  is  a  chronic 
hypertrophic  enlargement  of  the  thyroid  gland. 

Etiology.— The  results  of  the  labors  ^  of  the  English  committee 
appointed  to  investigate  myxoedema  render  it  probable  that  the  diseases 
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called  myxcedema,  cretinism,  cachexia  strunaipriva,  and  goitre  iire,  if  not 
identical,  at  least  different  aspects  or  results  of  a  common  cause,  with 
which  the  condition  of  the  thyroid  gland  is  intimately  connected.  The 
absence,  disease,  atrophy,  or  extirpation  of  the  gland  seems  absolutely 
necessary  for  the  rise  of  the  pathological  conditions  mentioned.  We  are 
thus  far  in  ignorance  as  to  the  ultimate  cause  that  lies  at  the  origin  both  of 
the  glandular  and  of  the  other  disease. 

Goitre  may  be  congenital  or  acquired ;  it  may  be  sporadic,  endemic,  or 
epidemic.  Vetlesen '  made  a  study  of  one  hundred  and  seventeen  families 
of  Hamar,  Norway,  in  each  of  which  one  or  more  members  suffered  from 
goitre,  and  he  conclusively  proves  it  to  be  largely  of  hereditary  origin,  and 
frequently  intercurrent  with  other  diseases  of  the  vaso-motor  system  in 
other  members  of  these  families.  It  is  thought  that  the  vaso-motor  origin  of 
goitre  is  thus  indirectly  proved.  Endemic  goitre  is  often  sharply  limited 
from  adjacent  districts  that  are  free  from  it.  The  influences  of  geology, 
climate,  atmosphere,  condition  of  the  drinking-water,  etc.,  have  been  credited 
with  the  production  of  goitre.  Girls  seem  more  subject  to  this  disease  than 
boys.  It  is  not  improbable  that  hypersemia  of  the  thyroid  produced  by  the 
conditions  already  mentioned  may  serve  to  beget  chronic  goitre,  but  the 
local  epidemic  and  endemic  characters  of  the  disease  point  to  local  condi- 
tions, and  a  very  plausible  theory  is  that  some  local  exciting  cause  exists,  of 
a  miasmatic  nature,  independent  of  the  altitude  or  temperature,  but  develop- 
ing only  over  certain  kinds  of  rock  or  soil.  Bircher  believes  it  occurs  only 
on  marine  deposits  of  the  palaeozoic,  triassic,  or  tertiary  age.  He  thinks 
that  endemic  goitre  and  deaf-mutism,  cretinism,  and  cretinoid  idiocy  are  all 
due  to  the  same  miasm.  That  these  conditions  and  those  called  cachexia 
strumipriva  and  myxcedema  ai'c  intimately  bound  up  with  the  function  of 
the  thyroid  gland,  there  can  no  longer  be  any  doubt.  The  more  generally 
accepted  belief  is  that  the  disease  is  due  to  the  presence  of  lime  and  mag- 
nesia salts  in  the  drinkinsr-water.  St.  Lager  finds  that  cretinism  is  confined 
to  metalliferous  districts  where  iron  and  copper  pyrites  abound.  Morel, 
Virchow,  and  Koeberle  think  it  due  to  malaria,  or  even  to  a  special  organic 
germ.     No  explanation  seems  to  be  wholly  satisfactory. 

Pathological  Anatomy. — The  excess  of  tissue  may  consist  either  of  an 
over-distention  or  of  a  telangiectatic  dilatation  of  the  vessels,  hypertrophy 
of  the  gland-tissue,  premature  and  excessive  colloid  deposit,  increase  of  the 
fibrous  stroma,  or  adenomatous  growth.  In  children  the  enlargement  of 
the  thyroid  of  goitre  seems  little  more  than  a  continuation  of  the  natural 
growth,  a  true  hypertrophy  or  an  excessive  development  of  the  normal 
tissues.  The  peculiar  fibrous,  cystic,  or  colloid  abnormalities  of  the  adult 
goitre  are  rarely  pi'esent.  There  is  commonly  only  a  follicular  or  lym- 
phatic hyperplasia  of  the  parenchyma  of  the  gland,  with  extreme  vascularity. 
The  adenomatous  growth  is  divided  by  Wolfler  into  four  varieties, — the 

'  Journal  of  Laryngology,  March,  1888. 
Vol.  II.— 4b 
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foetal,  nodulous  growths  from  embryonic  tissue ;  the  gelatinous,  occupying 
the  whole  gland  of  a  single  lobe ;  the  myxomatous,  soft  vascular  nodose 
growths ;  and  columnar-celled  vessels  or  acini  lined  with  tall  columuar 
epithelium. 

The  effects  of  goitre  upon  the  brain,  in  the  main,  proceed  from  venous 
stasis  and  denutrition.  An  extreme  case  came  under  my  care  while  I  was 
an  interne  of  the  Philadelphia  Hospital  in  1867.  I  held  a  post-mortem 
examination  on  a  child,  a  goitrous  cretin,  and  found  the  ventricles  of  the 
brain  enormously  distended  with  serous  effusion,  with  great  thiunino'  and 
atrojihy  of  the  cortical  portion  of  the  brain, — the  whole  evidently  a  result 
of  pressure  and  venous  stasis  due  to  the  goitre. 

Acute  inflammation,  suppuration,  hemorrhage,  or  encysting  of  goitres 
is  frequently  met  with  in  adults,  but  hardly  ever  in  children.  A  congenital 
form  called  varicose  goitre  is  found,  in  which  the  dilated  veins  become  thin 
and  sacculated.  More  infrequently  aneurismal  dilatations  of  the  arteries 
are  found,  in  which,  by  the  anastomoses  of  small  aneurisms,  a  pulsatile, 
erectile  tumor  is  formed. 

Symptomatology. — The  right  side  is  usually  larger  than  tlie  left. 
Sometimes  a  hypersemia  precedes  the  acquired  goitre,  but  it  generally  arises 
without  noticeable  thyroiditis.  It  may  grow  with  great  rapidity  or  with 
extreme  slowness.  The  subjective  symptoms  will  depend  on  its  relations 
with  the  organs  of  the  neighborhood  and  upon  the  amount  and  direction 
of  its  pressure  upon  them.  The  most  serious  symptoms  arise  from  this 
pressure  upon  the  trachea,  the  oesophagus,  or  the  vessels  of  this  region. 
When  the  goitrous  growth  extends  beneath  the  sternum,  the  trachea  be- 
comes necessarily  compi-essed  ;  this  also  may  occur  when  the  goitre  becomes 
large  and  surrounds  the  trachea  or  pushes  it  aside.  The  accessory  thyroid 
masses  may  become  goitrous  just  the  same  as  the  principal  gland.  The  age 
of  the  child,  natural  tenseness  of  the  tissues,  shape  of  the  neck,  etc.,  will 
modify  these  phenomena.  There  is  venous  stasis,  first  of  the  goitre  itself, 
then  of  the  cerebral  vessels,  with  the  usual  cerebral  symptoms,  drowsiness, 
giddiness,  headache,  etc.  Cerebral  ansemia  from  compression  of  the  carotids 
more  rarely  happens.  There  maj^  be  ringing  in  the  ears  and  defects  of 
hearing.  There  is  more  or  less  difficulty  of  breathing,  from  compression 
of  the  trachea  and  (rarely)  of  the  laiynx.  From  the  compression  of  nerves 
there  may  result  aphonia,  loud  and  piping  breath-sounds,  changes  of  voice, 
etc.  Swallowing  is  sometimes  rendered  difficult  by  pressure  upon  the 
oesophagus.  In  the  epidemics  of  goitre  of  European  countries  the  disease 
runs  a  rapid  course,  from  eight  to  twenty  days,  when  the  enlargement  of 
the  neck  disappears,  sometimes  leaving  a  slight  chronic  swelling. 

Diagnosis. — The  differential  diagnosis  between  sarcomata  and  lyrapho- 
mata,  ranulse,  and  dermoid  cysts  may  present  difiiculties,  but  such  cases  are 
comparatively  so  rare  that  we  need  not  discuss  the  subject  here.  In  cystic 
goitre,  the  fluctuation  of  the  tumor,  or  more  certainly  the  passing  of  a  small 
trocar,  will  quickly  clear  up  the  diagnosis. 
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Prognosis. — Spontaneous  cures  frequently  take  place.  Cases  where  the 
growth  is  superficial  and  of  slow  increase  have  a  good  prognosis.  The  rarer 
cystic  deep-lying  or  fibrous  varieties  are  of  doubtful  prognosis. 

Treatment. — It  is  highly  important  that  those  predisposed,  or  in  whom 
the  tendency  to  goitre  has  already  shown  itself,  should  speedily  be  removed 
to  another  locality.  Alkaline  mineral  waters  are  of  undoubted  efficacy. 
Otherwise  they  should  drink  only  such  water  as  lias  been  boiled,  have  well- 
ventilated  rooms,  and  avoid  all  such  bodily  exertion  as  tends  to  bring  an 
increased  blood-pressure  about  the  neck.  Long  labors  in  childbirth,  with 
the  consequent  circulatory  disturbances,  have  been  credited  with  producing 
goitre  or  favoring  its  development.  Iodine  internally  and  locally  is  an 
old  remedy  and  a  good  one.  Probably  the  most  general  and  successilil 
treatment  of  fibroid  goitre  is  by  hypodermic  injections  of  the  tincture  of 
iodine  deeply  into  the  substance  of  the  tumor.  A  small  amount,  say  a  half- 
'  syringeful,  should  be  injected  at  first  until  the  effect  is  observed.  This  may 
be  repeated  about  once  a  week,  the  quantity  injected  being  regulated  by  the 
age  of  the  patient,  by  the  reactions  both  local  and  systemic,  and  by  the  size 
of  the  tumor.  In  large  bronchoceles  the  treatment  may  have  to  be  kept  up 
for  many  months.  In  small  ones  a  few  injections  are  sufficient  to  reduce  the 
parts  to  normality.  Great  care  must  be  taken  to  avoid  the  blood-vessels  in 
inserting  the  needle.  Ligation  of  one  or  more  of  the  thyroid  arteries  has 
been  advocated,  and  in  some  cases  has  been  successful,  but  the  proved 
danger  of  myxoedema  from  any  surgical  interference  with  the  gland  must 
render  the  greatest  caution  necessary.  Some  authors  still  practise  partial 
or  even  complete  extirpation  of  the  gland,  and  report  good  results  there- 
from, but  the  general  trend  of  opinion  is  against  it,  owing  to  the  frequency 
of  resultant  cachexia  strumipriva.  When  other  plans  of  treatment  have 
failed,  and  when  the  injury  is  so  great  that  this  dangerous  operation  is  ad- 
visable owing  to  the  danger  to  life  from  further  non-interference,  then  it  is 
of  course  well  to  proceed  with  either  partial  or  complete  extirpation  of 
the  gland.  Ligation  of  the  arteries  preceding  excision  of  the  gland  has 
been  found  of  advantage,  at  least  in  rendering  the  operation  bloodless.  For 
cystic  goitre  the  usual  treatment  is  drawing  off  the  fluid  with  a  trocar  and 
canula  and  then  refilling  the  cyst  with  a  solution  of  iron  (tincture  3ii  to 
water  si).     This  proceeding  requires  care  not  to  inject  air  into  a  vein. 

CRETINISM. 
For  a  complete  account  of  this  subject  we  refer  the  reader  to  the  article 
by  Dr.  Bury  in  this  volume. 

NEOPLASMS. 

Cases  of  carcinoma  and  of  sarcoma  of  the  thyroid,  and  also  of  syphilis  • 
and  tuberculosis,  have  been  reported  as  occurring  in  children.  Owing  to 
the  difficulty  of  the  differential  diagnosis  between  these  and  goitre,  perhaps 
many  have  escaped  notice.' 

'  See  the  article  Affections  of  the  Mediastinum,  in  this  volume. 
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The  thymus  gland  develops  from  the  seventh  week  of  fretal  life  and 
during  the  first  two  or  three  years  after  birth ;  it  then  remains  stationary 
until  the  tenth,  twelfth,  or  fourteenth  year,  when  it  rapidly  undergoes  fatty 
degeneration  and  atrophies,  so  that  by  the  twentieth  year  only  a  trace  of  it 
remains.  At  birth  it  weighs  from  one  hundred  to  two  hundred  grains. 
While  functional  it  seems  to  be  a  true  lymph-gland, — a  view  confirmed 
by  the  fact  of  its  remaining  through  life  an  active  organ  in  those  animals 
which  do  not  have  lymph-glands.  From  experiments  upou  animals,  its 
extirpation  seems  to  be  followed  by  no  considerable  result.  In  leucocy- 
thsemia  and  lymphadeuoma  this  glaud,  like  others,  is  enlarged. 

Instances  of  its  abnormal  size  without  any  apparent  or  considerable 
result  upon  the  health  have  been  reported, — one  case  where  it  weighed  over 
six  hundred  grains.  Other  cases  of  its  prolonged  existence  have  been 
recorded. 

Owing  to  its  position,  our  comparative  ignorance  of  its  function,  and 
the  doubtfulness  of  the  differential  diagnosis  between  diseases  of  the  thy- 
mus and  those  of  neighboriug  structures,  comparatively  few  cases  of  certain 
thymic  diseases  in  children  have  been  reported.  Friedleben's  large  work ' 
gathers  the  knowledge  of  the  subject  to  his  time,  and  since  then  Somma,^ 
Sanne,*  and  Jacobi^  have  contributed  noteworthy  articles  upon  the  subject. 
To  the  last  work  the  writer  acknowledges  especial  indebtedness :  of  the 
thirty-two  cases  examined  by  Jacobi  there  were  four  cases  of  tuberculosis, 
five  of  syphilis,  and  a  number  of  diphtheria.  There  was  one  case  of 
persistent  thymus. 

THYMIC   ASTHMA. 

Kopp  was  the  first  to  advance  the  hypothesis  of  respiratory  disturbances 
due  to  the  compression  of  an  hypertrophied  thymus  :  many  have  held  the 
inference  unjustifiable,  among  whom  are  Rilliet,  Barthez,  and  Friedleben, 
but  West,  Sanne,  Grawitz,  Clar,  Goodhart,  and  Jacobi  accept  it.  Jacobi 
points  out  that  the  distance  in  an  infant  of  eight  mouths  between  the 
manubrium  sterni  aud  the  vertebral  column  amounts  to  but  four-fifths  of 
an  inch ;  whence  it  appears  that  compression  may  result  from  congestion 
or  hypertrophy  of  the  thymus,  aud  that  sudden  death  may  result  from  this 
cause.  Grawitz'  reports  two  such  cases,  in  one  of  which  the  nurse  was 
charged  with  criminal  neglect,  and  in  the  other  the  child  died  suddenly  m 

'  Die  Phj'siologie  der  Thymusdruse,  etc.,  Frankfurt-am-Main,  1858. 
^  Sulla  Traclieostenosi ,  etc.,  Arch,  di  Patol.  Inf.,  84. 
2  Diet,  encyclop.  des  Sci.  med.,  1887,  art.  "  Thymus." 

*  Contrihutions  to  the  Anatomy  and  Pathology  of  the  Thymus  Gland,  Trans.  Assoc. 
Amer.  Phys.,  1888. 

-"  Deutsche  Med.  Wochenschr.,  No.  20,  1888. 
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apparently  good  health  ;  in  both  cases  the  necropsy  showed  extreme  enlarge- 
ment of  the  thymus.  Other  cases  are  reported  by  Goodhart^  and  Clar." 
Among  many  cases  of  laryngismns  stridulus  Jacobi  has  met  with  a  dozen 
deaths,  and  in  one  of  these  twelve  the  sudden  death  is  attributed  to  the  size 
of  the  thymus  gland.  Erb  notices  that  enlarged  thymus  and  thyroid  co- 
exist with  acromegalia,  or  morbid  giant  growth. 

SUNDRY  AFFECTIONS   OF   THE   THYMUS   GLAND. 

Demme^  reports  a  case  of  isolated  primary  tuberculosis  of  the  thymus 
in  a  new-born  child  of  non-tuberculous  parents.  In  all  the  cases  of  Jacobi 
the  bacillus  tuberculosis  M'as  present,  the  tuberculous  tissue  appearing  in 
the  thymus  as  an  infiltration  of  the  organ  with  spheroidal  or  polygonal 
cells  held  together  by  a  delicate  basement-substance  without  characteristic 
arrangement,  the  arteries  being  the  seat  of  obliterating  processes. 

The  cases  of  so-called  suppuration  of  the  gland  are  possibly  and  even 
probably  to  be  excluded,  on  the  ground  that  the  liquid  contents  of  the 
normal  gland  are  in  color,  consistency,  etc.,  not  unlike  pus.  Several  cases 
of  syphilitic  changes  of  the  thymus  are  reported  in  foetuses  or  children  of 
syphilitic  parentage.  In  two  hundred  autopsies  of  infants  of  congenital 
syphilis  Furth  found  seven  cases  of  what  he  claimed  to  be  syphilitic  thy- 
mus, showing  the  characteristic  changes  of  the  blood-vessels ;  other  cases 
of  hemorrhages  into  the  thymus  coincident  with  congenital  syphilis  have 
been  reported.  Jacobi  especially  notices  the  excessive  amount  of  connective 
tissue  in  the  thymuses  of  S3^philitic  infants.  Whether  the  thymus  were 
large  or  small,  the  changes  in  the  blood-vessels  showed  a  general  thickening 
of  all  the  coats. 

A  number  of  cases  of  malignant  tumors  of  the  thymus  have  been  re- 
ported,— a  hemorrhagic  sarcoma  by  Steudener,^  a  lymp)hosarcoma  by 
Grutzner,'  a  lymphadenoma  by  Rosenberg,^  and  another  lymphosarcoma 
by  Ballag.'  Cases  of  enlarged  thymus  in  leucocj'thsemia  have  also  been  re- 
ported. In  all  such  cases  the  diagnosis  during  life  is  of  extreme  difficulty. 
Extensive  dulness  over  the  manubrium  sterni,  with  any  symptoms  of  com- 
pression of  the  thoracic  viscera,  will  of  course  put  one  on  his  guard. 

•  British  Medical  Journal,  1879. 

'  Jahrbuch  fur  Kinderheilkunde,  1858. 

'  Twenty-Second  Report  of  the  Children's  Hospital  in  Bern,  1885. 

'  Virchow's  Archiv,  1874,  lix.  463. 

'  Inaug.  Dissert.,  Berlin,  1869. 

*  Inaug.  Dissert.,  Gottingen,  1884. 
'  Inaug.  Dissert.,  Brugg,  1887. 
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CARCINOMA   OF   THE   MEDIASTINUM. 

Carcinoma  of  the  mediastinum  is  not  a  frequent  disease  in  childhood, 
although  the  literature  presents  a  number  of  cases.^     (See  Table  I.) 

Upon  analyzing  the  eleven  cases  of  mediastinal  carcinoma  in  children, 
we  iind  that  the  youngest  was  four  years  of  age  and  the  oldest  eighteen ; 
three  occurred  at  twelve  years  of  age,  two  at  eleven,  and  two  at  fifteen, 
showing  that  between  the  eleventh  and  the  sixteenth  year  carcinoma  of  the 
mediastinum  is  most  apt  to  develop  in  children,  and  that  the  male  sex  in 
the  early  periods  of  life  is  most  liable  to  the  growth  of  the  neoplasm,  as  of 
these  eleven  cases  eight  were  males.  In  regard  to  the  area  involved,  we 
find  that  the  anterior  mediastinum  was  affected  alone  six  times,  the  anterior 
and  the  posterior  mediastinum  four  times,  and  the  "  whole  left  side"  once, 
the  growth  in  this  instance  having  its  primary  seat  in  the  mediastinum. 
The  duration  of  the  disease  was  in  the  longest  instance  three  years,  and  in 
the  shortest  one  month, — all  the  cases  resulting  fatally. 

SAECOMA  OP   THE   MEDIASTINUM. 

The  literature  presents  sixteen  cases  of  sarcoma  in  this  situation  in 
childhood,  ranging  bet^veen  the  ages  of  five  and  eighteen  years,  which  we 
shall  proceed  to  analyze.     (See  Table  II.) 

These  sixteen  cases  demonstrate  the  very  interesting  fact — one  that  is 
worthy  of  remembrance — that  sarcoma  of  the  mediastinum  is  more  frequent 
in  childhood  than  carcinoma  of  the  same  structure.  Just  the  converse  of 
this  proposition  is  true  of  adults,  in  whom  carcinoma  is  most  frequent  m 
this  situation. 

Of  the  recorded  cases  of  the  two  diseases,  sarcoma  has  almost  a  thirty- 

'  In  the  preparation  of  this  article  I  have  availed  myself  of  my  recent  publications 
upon  this  subject  which  have  appeared  in  the  Archives  of  Pediatrics  and  in  the  Occidentai 
Medical  Times,  both  for  July,  1889. 

'  For  these  and  other  cases  referred  to  I  am  indebted  to  Dr.  Hobart  A.  Hare,  Fother- 
gillian  Essay,  1888, — the  most  recent  and  most  complete  resume  of  the  subject. 
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per-cent.  higher  rate  of  oceiiiTence  than  carcinoma ;  the  former  is  also  more 
apt  to  arise  at  aa  earlier  age,  as  twenty-five  per  cent,  of  the  cases  occurred 
at  eight  years  of  age,  and  twenty  per  cent,  of  the  cases  of  carcinoma 
occurred  at  twelve  years  of  age,  the  period  of  life  in  the  young  at  which 
this  disease  is  most  usually  manifested. 

Of  these  cases  nine  affected  the  anterior  mediastinum  alone,  two  affected 
the  anterior  and  posterior  mediastinum  alone,  one  affected  the  posterior 
mediastinum  alone,  two  affected  the  "  entire"  mediastinum,  one  affected  the 
"  sternum,"  and  one  affected  the  "  whole  thorax." 

As  appears  to  be  usual  in  childhood,  the  anterior  mediastinum  was 
affected  most  frequently  :  nine  out  of  the  sixteen  cases  occurred  in  this 
locality.  In  this  respect  the  child  resembles  the  adult,  as  carcinoma  and 
sarcoma  are  most  frequently  seen  in  the  anterior  mediastinum. 

Sex  seems  to  have  a  marked  relation  to  the  occurrence  of  the  disease, 
as  two-thirds  of  the  recorded  cases  were  males.  This  is  certainly  a  striking 
preponderance  of  the  male  sex,  and  whether  it  is  due  to  the  meagre  number 
of  cases  upon  which  to  base  conclusions  of  course  can  be  decided  only 
when  our  literature  shall  have  become  more  voluminous :  however,  almost 
the  same  relation  between  the  sexes  is  recorded  in  carcinomatous  deposits, 
as  eight  of  the  eleven  cases  were  males ;  and  the  same  is  true  of  adults, 
the  males  suffering  much  more  frecjuently  than  the  females. 

It  is  worthy  of  record  that  sarcoma  is  so  frequently  primary  in  the  medi- 
astinum, as  we  are  accustomed  to  consider  it  a  growth  most  liable  to  metas- 
tasis, and  in  post-mortem  examinations  of  sarcomatous  deposits  it  is  most 
usual  to  find  numerous  foci  of  metastatic  deposit ;  but  when  sarcoma  is 
deposited  in  the  mediastinal  tissues  it  seems  to  have  a  tendency  to  remain 
local,  as  in  these  sixteen  cases  it  arose  in  twelve  within  the  mediastinum, 
and  in  twelve  of  them  remained  almost  within  the  structure  throughout  its 
growth,  except  in  two  instances,  where  some  extension  into  the  lung-paren- 
chyma is  noted ;  in  the  remaining  four  cases  the  original  observers  failed  to 
state  whether  it  had  its  primary  origin  within  the  mediastinum  or  elsewhere. 
The  records  show,  as  one  would  suppose,  that,  owing  to  the  richness  of 
lymphatic  tissues  in  this  situation,  sooner  or  later  the  middle  and  posterior 
spaces  become  affected  also. 

Dr.  Angel  Money  showed  to  the  Pathological  Society  of  London  a 
specimen  of  mediastinal  sarcoma  in  an  infant  aged  fifteen  months.  It  was 
the  size  of  a  man's  fist,  and  projected  chiefly  into  the  right  side  of  the  thorax. 
It  was  one-fourth  the  size  of  the  thoracic  cavity,  and  caused  extensive  col- 
lapse of  the  lungs.  It  pushed  the  heart,  aorta,  and  vena  cava  in  front  of 
it,  and  displaced  the  liver  downward.  It  did  not  grow  from  the  vertebrae, 
and  the  spinal  column  was  not  eroded.  During  life  the  symptoms  resembled 
those  found  in  extensive  collapse  of  the  lung ;  the  physical  signs  were  ex- 
treme dulness  of  the  right  lower  half  of  the  chest,  with  absence  of  breath- 
sounds  ;  elsewhere  bronchitic  rales  obtained.  An  exploring-needle  thrust 
into  the  dull  area  felt  as  if  held  in  a  dense  solid  tissue ;  no  fluid  could  be 
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withdrawn.    IMicroscopic  examination  proved  the  tumor  to  be  a  round-celled 
sarcoma  without  any  striated  muscular  tissue.' 

In  regard  to  the  variety  of  growth  which  is  most  frequently  met  with 
our  series  shows  that  lymphosarcoma  occurred  ten  times,  round-celled  sar- 
coma three  times,  and  in  three  cases  the  variety  was  not  mentioned :  this 
again  is  analogous  to  the  adult,  in  that  the  greatest  number  are  classed  as 
lymphosarcoma.     No  cases  of  spindle-celled  sarcoma  are  recorded  iu  the 

child. 

MEDIASTINITIS. 

Abscess  or  suppu7'aMve  mediastinitis  is  a  not  infrequent  disorder  of  child- 
hood ;  eighteen  cases  are  recorded  under  eighteen  years  of  age  in  a  total  of 
one  hundred  and  fifteen  of  all  ages,  and  of  the  latter  ten  are  noted  out  of 
sixteen  cases  of  all  ages.     (See  Tables  III.  and  IV.) 

Males  are  far  more  prone  to  be  affected  by  mediastinal  abscess  thau 
females,  in  the  proportion  of  fourteen  to  two  (in  two  instances  the  sex  was 
not  stated) ;  the  youngest  was  aged  three  and  a  half  months,  the  oldest 
eighteen  years.  From  the  sixteenth  to  the  eighteenth  year  is  the  jieriod  of 
life  among  the  young  during  which  abscess  will  be  most  likely  to  arise. 

Of  these  eighteen  cases,  two  were  tubercular,  one  was  scrofulous,  five 
were  due  to  trauma,  two  were  cold,  three  acute,  two  metastatic,  one  is 
recorded  as  a  congestive  abscess,  and  of  two  the  variety  is  not  stated.  In 
ten  cases  the  abscess  occurred  in  the  anterior  mediastinum ;  in  four,  in  the 
posterior  mediastinum  ;  in  three,  in  the  mediastinum  (?) ;  in  one  case,  in  the 
middle  mediastinum.  Of  the  first  ten  cases  of  abscess  five  were  due  to 
trauma,  which  is  readily  understood,  owing  to  the  exposed  situation  of  the 
anterior  mediastinum,  which  is  so  accessible  to  traumatic  injuries  resulting 
in  mediastinitis  and  abscess ;  indeed,  all  the  traumatic  cases  recorded  are 
situated  in  the  anterior  mediastinum.  In  looking  over  the  other  etiological 
factors  in  the  production  of  abscess  we  note  one  case  following  broncho- 
pneumonia, two  tracheotomy,  one  a  metal  pin  in  the  throat,  another  as  a 
result  of  erysipelas ;  Daude  regards  rheumatism  as  a  primary  factor  in 
his  case ;  another  was  a  concomitant  of  caseous  bronchial  glands,  aud  two 
were  tubercular. 

Hare  considers  that  the  exanthemata,  particularly  measles  and  typhoid 
fever,  demand  attention  as  causative  factors  iu  the  production  of  abscess 
in  the  region  under  consideration  ;  but  we  are  unable  to  find  any  cases  in 
childhood  in  which  this  relation  has  been  established. 

The  duration  of  an  abscess  is  very  uncertain,  depending  upon  the  variety, 
and  ranges  from  six  or  seven  hours  after  the  first  symptoms  noted  to  a 
period  of  nineteen  years  (chronic  abscess).  Most  of  the  acute  cases,  how- 
ever, run  a  short  course,  usually  terminating  in  death.  Five  recoveries  are 
recorded  in  eighteen  cases  of  all  varieties. 

Cold  abscess  is  not  so  frequent  among  the  young  as  in  adults,  in  whom 


>  Archives  of  Pediatrics,  July,  1889,  p.  494  (Brit.  Med.  Jour.,  November  10. 
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the  proportion  is  thirty-one  of  the  cold  to  forty-eight  of  the  acute  variety. 
In  childhood  it  is  much  smaller, — fourteen  acute  to  three  chronic  cold 
abscesses. 

Simple  or  nonsuppurative  mediastiniiis  presents  but  two  cases  which 
come  within  the  allotted  age  of  the  present  study.  Both  cases  were  males, 
and  about  the  same  age, — ten  years.  The  average  age  at  which  adults  are 
affected  is  about  twenty  years.  One  of  these  cases  was  associated  with  peri- 
carditis, and  the  other  appears  to  have  been  part  of  a  general  process  in- 
volving the  glandular  structures  of  the  mediastinum  ;  both  cases  were  fatal, 
one  in  a  short  time,  the  other  within  fifteen  months. 

The  number  of  cases  is  so  small  that  of  course  we  can  draw  but  few  if 
any  conclusions ;  trauma  is  not  mentioned,  and  in  these  two  instances,  at 
least,  suppuration  did  not  arise,  although  it  is  the  most  usual  termination. 

LYMPHOMA   AND   LYMPHADENOMA. 

We  shall  not  enter  upon  a  discussion  as  to  the  relation  of  lymphoma  or 
lymphadenomatous  gro^\'ths  to  sarcomata,  nor  as  to  the  relative  malignancy 
of  the  two.  Suffice  it  to  say  that  much  confusion  exists  in  regard  to  these 
matters,  and  we  shall  for  the  present  be  obliged  to  content  ourselves  with 
the  statement  that  in  some  instances  lymphadenoma  is  extremely  malignant 
and  in  others  equally  benign,  and  that  lymphoma  more  frequently  manifests 
the  latter  characteristic  than  it  does  the  former.     (See  Table  V.) 

Again,  it  is  to  be  noted  that  males  are  affected  in  the  proportion  of  three 
to  one,  and  that  the  deposit  occurred  in  the  anterior  mediastinum  twice,  and 
in  the  posterior  and  the  entire  mediastinum  once  each. 

DISEASES  OP   THE   GLANDS. 

The  glands  in  the  mediastinum  often  become  enlarged,  hypersemic,  and 
indurated,  and  cause  disturbances  either  from  pressure  or  from  the  formation 
of  abscess  and  the  burrowing  of  pus.  Goodhart  has  recorded  four  instances 
of  enlarged  mediastinal  glands  in  children  from  eight  months  to  two  and 
one-half  years  of  age.  Gravenhorst  adds  a  case  of  very  large  tubercular 
glands  in  the  middle  and  posterior  mediastinum,  which  caused  death  from 
pressure.  In  the  Edinburgh  Medical  Journal,  1848  (quoted  by  Hare),  is  re- 
corded a  case  in  which  a  foreign  body  penetrated  the  middle  mediastinum  in 
a  child  between  five  and  six  years  of  age,  making  an  opening  five  inches 
deep  between  the  oesophagus  and  the  trachea,  and  communicating  with  the 
trachea.     The  case  resulted  fatally  M^thin  a  few  days. 

Eberth'  records  an  instance  of  M'hat  he  calls  "mycotic"  mediastinitis, 
in  a  boy  aged  seven,  affecting  principally  the  posterior  mediastinum ; 
Baseri,^  an  example  of  tubercular  enlargement  of  the  mediastinal  glands 
in  a  child  who  also  presented  a  cavity  in  the  right  lung ;  Jones,'  a  cystic 

1  Deutsch.  Arch.  f.  Klin.  Med.,  Bd.  xxviii.  Hft.  1. 

2  Jahrb.  f.  Kinderkvankbeiten,  1878,  vol,  xii.  p.  415. 
»  Brit,  Med.  Journal,  1880,  vol.  i.  p.  286. 
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tumor  in  the  anterior  mediastinum  in  a  boy  aged  nine,  which  was  said  to 
have  followed  a  blow  on  the  chest ;  and  Rich  and  Bowen,  a  case  of  pvoperi- 
cardium,  accompanied  by  a  pulsating  tumor  of  the  anterior  mediastinum.' 
Goetz^  records  a  tumor  of  unknown  varietj'^  which  occupied  the  entire 
mediastinum  in  a  girl  aged  fifteen ;  and  Wilkes,'  a  "  lardaceous"  deposit 
in  the  anterior  and  posterior  mediastinum,  in  a  lad  aged  eighteen.  This 
case  resulted  fatally,  after  a  duration  of  one  year. 

MISCELLANEOUS   DISEASES  OF   THE   MEDIASTINUM. 

Following  Hare's  example,  we  shall  now  consider  some  cases  which,  for 
various  reasons,  can  be  considered  only  under  the  above  head.  (See  Table 
VI.) 

No  cases  of  fibroma,  lipoma,  hsematoma,  or  dermoid  cysts  are  recorded  in 
individuals  whose  age  would  allow  of  a  consideration  in  this  article,  and  but 
one  case  of  hydatid  cyst  (echinococci)  of  the  mediastinum  is  to  be  found  in 
the  literature;  this  occurred  in  a  male  aged  eighteen,  and  involved  tlie 
mediastinum  (entire?),  also  affecting  the  lungs  and  intestinal  tract.  The 
chief  symptoms  noted  were  cough,  remittent  fever,  quick  respiration ;  the 
duration  is  not  stated,  but  the  patient  succumbed  to  the  disease.  The  pres- 
ence of  echinococci  was  demonstrated.^ 

Age  is  no  factor  in  the  consideration  of  hydatid  disease  of  the  media- 
stinum, because,  no  matter  what  the  period  of  life  may  be,  should  the  eggs 
gain  entrance  to  the  body,  development  of  the  disease  will  of  course  follow. 

GENERAL  SYMPTOMATOLOGY  OF   MEDIASTINAL  DISEASE. 

The  various  diseases  of  the  mediastinum  closely  resemble  one  another  in 
their  symptomatic  manifestations :  indeed,  let  the  cause  be  what  it  may,  they 
all  have  certain  symptoms  in  common.  This  is  only  M'hat  we  should  sup- 
pose when  the  nature  of  the  structure  is  considered,  as  all  growths  must 
interfere  with  the  tissues  or  organs  contained  in  one  or  other  of  the  medi- 
astini,  and  evidences  of  pressure  on  either  the  circulatory  or  the  respiratory 
apparatus  are  noted  in  almost  all  cases ;  indeed,  dyspnoea  is  an  almost  in- 
variable concomitant  of  mediastinal  disease,  cyanosis  is  almost  as  frequent, 
and  pain  is  a  constant  symjitom,  particularly  in  acute  abscess,  and  in  sar- 
comatous and  carcinomatous  deposits ;  in  the  two  latter  dysphagia  often 
becomes  an  alarming  element  in  the  case. 

In  acute  and  sometimes  in  chronic  abscess  flushes  of  heat  or  rigors  may 
be  noted,  more  particularly,  of  course,  in  the  former;  pulsation  may  be 
evident  not  alone  to  medical  observers  but  also  to  the  patient,  and  the 
abscess  may  appear  externally,  when  the  diifei-ential  diagnosis  between  this 
condition  and  aneurism  must  be  made. 

'  Liverpool  Med.  and  Chir.  Jour.,  1882,  vol.  ii.  p.  344. 

''  Berlin.  Klin.  Wochenschr.,  1885,  vol.  xxii.  p.  83. 

3  Trans.  Path.  Soc.  Lond.,  vol.  x.  p.  259. 

*  Gueterbock,  Deutsches  Zeitschrift  f.  Klin.  Med.,  vol.  xx.  p.  82. 
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Pain,  to  a  greater  or  less  extent,  is  always  present ;  its  intensity,  of 
course,  depends  upon  the  tissues  pressed  upon  or  incarcerated  in  the  new 
growth;  in  some  instances  it  remains  localized,  in  others  it  extends  over 
the  thorax,  up  the  neck,  and  down  one  or  other  arm. 

The  cough  is  somewhat  peculiar,  and  is  similar  in  character  to  that 
which  has  been  associated  with  aneurism ;  indeed,  as  the  cause  of  the  cough 
in  mediastinal  disease  is  probably  identical  with  that  of  the  cough  in  aneu- 
rism,— i.e.,  pressure, — it  is  only  natural  to  find  them  very  similar  in  tone, 
intensity,  and  degree. 

Much  emaciation  is  always  observed,  and  in  the  malignant  cases  a 
marked  cachexia  arises  very  early  in  the  course  of  the  disease ;  the  pupils 
are  not  infrequently  irregularly  dilated  or  contracted ;  the  cervical,  post- 
cervical,  and  occipital  glands  become  hypersemic,  indurated,  and  enlarged. 
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PART    IV. 

DISEASES  OF  THE  CIRCULATORY,  HEMA- 
TOPOIETIC, AND  GLANDULAR  SYSTEMS. 


FUNCTIONAL  DISORDERS  OF  THE  HEART. 

By  J.  M.  DA  COSTA,  M.D.,  LL.D. 


Functional  disorders  of  the  heart  occur  in  children  from  exactly  the 
same  causes  as  in  adults.  But  they  are  not  such  common  affections,  because 
some  of  the  causes  are  rarely  or  never  present,  as,  for  instance,  sexual  aber- 
rations, hysteria,  the  abuse  of  tobacco,  of  alcohol,  of  coffee.  Functional 
disorders  of  the  heart  in  childhood  are  usually  owing  to  gastro-intestinal 
irritations,  to  worms,  to  teething,  or  to  anaemia,  and  in  point  of  frequency 
those  due  to  gastro-intestinal  irritations  stand  first. 

The  symptoms  presented  by  functional  cardiac  disorders  of  childhood 
are  the  same  as  in  adults,  especially  palpitation,  shortness  of  breath,  irreg- 
ular action,  and  uneasiness  or  pain.  A  child  is,  fortunately,  oblivious  or 
ignorant  that  it  has  a  heart ;  hence  the  mental  disquietude  or  distress,  the 
fear  engendered  by  watching  the  disturbed  action,  has  no  counterpart  in 
the  manifestations  of  the  case.  The  palpitation,  as  in  adults,  comes  on  at 
uncertain  times,  and  is  sometimes  distinctly  provoked  by  exercise  unsuited 
to  tender  years,  as  by  walks  too  long.  The  shortness  of  breath,  or,  more 
strictly  speaking,  rapidity  of  breathing,  bears  a  relation  to  the  palpitation. 
But  it  is  not  excessive ;  and,  as  the  respiration  in  infants  and  young  chil- 
dren is  normally  far  more  variable  than  in  adults,  the  fluctuations  in  the 
breathing  are  much  more  marked.  The  irregular  action  of  the  heart,  its 
intermission,  its  perverted  rhythm,  its  slow  beats  followed  by  beats  hurrying 
to  make  up  for  the  delay,  are  the  most  characteristic  features  of  the  func- 
tional cardiac  disorders  of  childhood.  Yet  the  degree  of  the  disturbance 
has  not  the  same  value  attached  to  it  as  in  adults ;  for  up  to  about  the 
seventh  year  the  heart's  action  is  often  of  unequal  strength  and  rhythm, 
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prone  to  be  irregular  in  the  healthiest  children  during  sleep,  and  greatly 
influenced  by  the  acts  of  breathing.  But  when  the  irregularity  is  marked 
and  persistent  during  the  waking  hours  and  during  quiet  breathing,  it  be- 
speaks a  cardiac  disorder,  except  in  those  instances  in  which,  joined  to  other 
foreshadowings  of  a  cerebral  malady,  it  points  to  meningeal  disease.  Of 
the  symptoms  of  functional  affection  of  the  heart  mentioned,  pain  is  the 
least  conspicuous ;  indeed,  it  is  much  rarer  than  in  adults ;  uneasy  cardiac 
sensations,  too,  are  seldom  to  be  found. 

The  physical  signs  of  the  disturbed  action  of  the  heart  in  early  life  are 
in  the  main  the  same  as  later, — increased  impulse,  normal  percussion-dul- 
ness,  distinct  second  sound,  and  first  sound  either  weak  and  short  or  sharp 
and  valvular.  The  outlines  of  the  percussion-dulness  are  difficult  to  deter- 
mine with  accuracy.  Functional  murmurs  and  those  of  blood-origin  are, 
in  my  experience,  of  great  infrequency. 

It  is  needless  to  go  into  any  details  as  to  the  diagnosis;  it  is  apparent 
from  what  has  been  said  of  the  symptoms  and  signs,  if  to  these  we  add  the 
evidences  of  the  malady  which  has  secondarily  disturbed  the  heart,  especially 
of  the  most  common  causes,  gastro-intestinal  disorders  or  antemia.  The 
latter  state  will  betray  itself  not  simply  in  the  appearance,  but  also  in 
headache,  fretfuluess,  and  sleeplessness.  When  the  disturbance  is  lithsemic, 
as  it  occasionally  though  not  often  is,  the  condition  is  generally  inherited. 
Besides  the  history,  pain  in  the  joints,  and  deposits  of  urates  in  the  urine, 
give  then  a  clue  to  the  irregular  cardiac  action. 

There  is  yet  another  form  of  irregular  action  of  the  heart,  which  is  of 
all  the  most  peculiar,  and  has  not  received  the  attention  it  deserves, — a  form 
in  which  the  irregular  rhythm  seems  to  constitute  the  whole  malady ;  at  all 
events,  there  are  neither  anaemia  nor  lithsemia,  nor  gastric  nor  intestinal  dis- 
orders, nor  worms,  nor  is,  indeed,  anything  to  be  found  except  the  irregular 
heart.  These  cases  may  be  called  idiopathic.  I  have  seen  them  both  in 
boys  and  in  girls,  in  boys  more  frequently  than  in  girls,  and  the  children 
are  often  ruddy,  and  appear  typically  healthy  except  in  their  circulation. 
The  heart's  action  is  at  times  preternaturally  slow, — in  the  sixties,  or  even 
the  fifties.  Intermissions  are  common,  or  a  series  of  small  beats  followed 
by  fuller  strokes  is  noticed.  The  first  sound  is  apt  to  be  somewhat  defec- 
tive; the  organ  is  always  very  impressionable.  It  exhibits  in  the  most 
marked  manner  the  influence  of  the  respiratory  acts,  especially  in  deep 
breathing,  and  becomes  very  irregular  if  the  breath  be  held.  Medicines 
depress  the  heart  quickly.  I  have  known  quinine  in  moderate  doses  send 
the  pulse  to  forty-four,  without  rendering  the  rhythm  more  regular.  Ou 
the  other  hand,  during  any  febrile  state  the  first  eifect — and,  indeed,  a  last- 
ing effect  until  the  temperature  declines — is  the  disappearance  of  the  ir- 
regularity in  the  accelerated  pulse.  The  age  at  which  the  changed  rhythm 
shows  itself  is  from  three  to  six  years :  it  is  very  rarely  found  in  infants. 
It  may  be  intensified  by  the  disturbance  of  dentition,  but  it  neither  appears 
nor  disappears  with  dentition.     I  have  encountered  the  affection  in  children 
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with  impressionable  nervous  systems ;  in  one  case  there  was  considerable 
twitching  of  the  muscles  of  the  face,  yet  it  continued  when  this  stopped.  It 
is,  indeed,  more  common  in  excitable  children ;  but  I  have  also  met  with 
it  in  those  of  stolid  temperament. 

It  seems  to  run  in  families.  Thus,  I  have  watched  two  brothers,  chil- 
dren of  a  mother  with  an  extremely  slow  heart,  who  both  are  typical 
instances  of  the  malady  uuder  consideration.  In  the  eldest,  now  tweuty- 
one  years  of  age,  the  irregularity  was  first  distinctly  noticed  at  the  age 
of  six.  He  has  had  an  excellent  digestion ;  teething  did  not  specially  in- 
fluence the  pulse,  which  has  always  been  rather  accelerated,  and,  from  his 
sixth  year  on,  never  free  from  intermittency  ;  occasionally,  too,  it  presents 
halting  rather  than  arrested  beats.  During  the  first  stimulus  of  any  febrile 
attack  the  pulse  invariably  becomes  regular.  The  irregularity  has  lessened 
much  in  the  last  years,  but  it  has  not  disappeared.  The  pulse  is  eighty-four 
when  quiet,  the  temperature  normal ;  the  respirations  show  nothing  peculiar ; 
the  intermissions  are  very  distinct  after  strong  breathing.  While  at  col- 
lege, he  became  aware  that  he  could  row  with  force  for  a  time  only,  and 
could  not  run  long,  yet  he  could  swim  for  a  mile.  The  brother,  two  years 
younger,  has  similar  symptoms,  but  the  changed  rhythm  shows  itself 
especially  in  extreme  slowness. 

Neither  of  these  kinds  of  cases  nor  of  any  one  of  the  whole  functional 
group  is  the  pathology  more  certain  than  it  is  in  the  functional  cardiac 
maladies  of  adults.  There  may  be  histological  and  chemical  changes,  but 
they  have  not  been  detected.  The  affection  may  have  its  starting-point 
in  a  weak  muscle,  or,  what  is  vastly  more  probable,  in  the  nervous  system. 
The  suddenness  with  which  it  often  appears,  and  its  disappearance  without 
traces,  are  greatly  in  favor  of  this  view.  But  the  exact  seat  of  the  nervous 
disturbance  it  is  not  always  possible  to  make  out.  In  some  cases  the  dis- 
ordei^  of  the  cardiac  nerves  is  clearly  reflex ;  in  others,  the  irritation  points 
to  the  cervical  portion  of  the  spinal  cord,  or  to  the  cervical  sympathetic. 
Few  instances  only  indicate  disorder  of  tJie  cerebral  centres.  In  some,  it  is 
conceivable  that  the  nei'vous  mechanism  within  the  heart  itself  is  at  fault. 
The  idiopathic  functional  disorder,  the  impressionable  heart  described,  may 
be  of  this  character ;  though  it  is  possible,  and  indeed  more  probable,  to 
explain  it  by  localized  disturbance  of  the  centres  in  the  medulla,  or,  more 
likely,  of  the  cardiac  centre  in  the  cortex  of  the  brain.  These  matters  must 
for  the  present,  however,  remain  matters  of  pure  speculation. 

The  prognosis  of  the  functional  disorder  is  a  favorable  one :  the  cause 
being  removed,  the  malady  ceases.  This  is  certainly  true  of  the  affection 
as  seen  in  consequence  of  gastro-intestinal  maladies,  and  of  anemia.  It 
is  also  true,  though  the  j^rocess  is  a  slower  one,  in  children  who  have 
inherited  or  acquired  lithsemia,  and  in  the  disturbed  heart  after  fevers  or 
from  malaria.  The  most  tedious  and  least  promising  cases  are  those  of  the 
idiopathic  disorder  or  "impressionable  heart."  They  last  for  years.  I  have 
watched  cases  from  early  childhood  to  young  adolescence,  as  in  the  cases  of 
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the  college  students  referred  to,  where  the  irregularity  still  exists ;  on  the 
other  hand,  I  have  seen  it  gradually  disappear  after  puberty,  both  iu  boys 
and  in  girls,  but  not  immediately.  The  most  important  question  connected 
with  the  whole  matter  is,  whether  in  this  or  iu  any  other  form  of  the  func- 
tional affection  organic  disease  ever  follows.  I  am  not  aware  of  any  records 
on  the  subject,  and  can,  therefore,  only  say,  from  personal  experience,  that  I 
have  not  met  with  a  single  instance.  Dilatation  of  the  heart  would  be  the 
condition  most  likely  to  occur;  but  I  have  never  seen  it  happen.  A  certain 
amount  of  readily-disturbed  action  and  of  breathlessuess  on  exertion  is, 
however,  apt  to  remain.  Yet  I  have  known  a  boy  who  had  for  years  pre- 
sented a  marked  instance  of  the  impressionable  heart  become  a  champion 
runner, — it  is  true,  only  for  dashes.  Another  interesting  question  also  here 
claims  solution.  As  there  is  so  strong  a  nervous  element  in  many  instances 
of  the  cardiac  disorder,  is  this  the  forerunner  of  chorea,  epilepsy,  or  other 
kinds  of  neurotic  ailment?  Appealing  again  to  individual  experience,  I 
have  never  traced  any  such  connection.  In  what  appear  like  associate  cases 
the  nervous  malady  is  the  first  to  show  itself. 

In  the  treatment  of  the  functional  cardiac  disorder  of  childhood,  it  is 
evident  that  we  must  chiefly  aim  at  removing  the  cause  of  the  affection. 
A  number  of  cases  will  be  found  to  yield  without  much  difficulty  to 
careful  attention  to  diet  and  to  correcting  digestive  disorders.  It  is  espe- 
cially important  that  large  amounts  of  food  should  not  be  taken  at  one 
time.  An  occasional  laxative,  too,  will  be  beneficial,  and  a  strict  watch  for 
worms  will  suggest  whether  vermifuges  should  be  employed.  The  lithsemic 
state  will  require  the  same  directions,  especially  as  to  diet,  as  gout  or 
lithseraia  in  adults.  The  anaemic  heai-t  is  benefited  by  a  liberal  meat  diet, 
by  iron,  or  by  small  doses  of  arsenic  long  continued,  and  by  attention  to  life 
iu  the  open  air  and  to  sufficient  sleep.  Moderate  exercise  suits  all  cases, 
and  I  have  even  seen  benefit  from  making  the  little  patients  run  certain 
distances  daily,  carefully  graduated  to  suit  their  strength  and  slowly  in- 
creased. Light  gymnastics  are  also  serviceable,  steady,  graded  day  by  day, 
stopped  when  tiredness  comes  on,  and  not  limited  to  exercises  for  the  arms, 
but  made  to  include  movements  for  the  legs.  Nor  need  out-door  sports,  if 
not  abused,  be  interdicted,  except  it  be  rowing.  From  sea-bathing,  pro- 
vided the  bath  be  not  too  long  and  the  skin  be  well  rubbed  afterwards,  I 
have  seen  the  happiest  effects.  Thus,  in  a  young  girl  with  the  idiopathic 
irregular  heart  above  described,  whose  case  I  watched  for  years,  a  cure 
was  brought  about  by  three  weeks'  steady  sea-bathing.  She  had  taken 
digitalis  off  and  on  for  many  months,  always  with  temporary  benefit,  but 
not  with  permanent  result ;  the  pulse,  after  the  cessation  of  the  treatment, 
returned  to  upward  of  ninety,  and  intermitted  from  every  sixth  to  every 
fourteenth  beat.  Her  general  health  was  excellent,  and  she  lived  a  good 
deal  in  the  country  amid  the  best  surroundings.  It  was  a  disappointment 
that  the  establishment  of  menstruation  did  not  make  a  change  in  her  cardiac 
condition.     After  the  course  of  sea-bathing,  the  irregularity  ceased,  there 
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remained  for  a  time  a  little  hurrying  of  the  heart  subsequent  to  a  number 
of  beats,  and  now,  a  year  afterwards,  the  heart  is  always  steady  and  not 
above  eighty. 

Greater  stress  has  been  laid,  in  the  management  of  the  functional  dis- 
order, upon  remedies  which  remove  the  cause  and  upon  hygienic  means 
than  upon  so-called  heart  tonics.  Indeed,  these,  I  think,  ought,  as  a  rule, 
to  be  used  only  for  temporary  purposes.  When  they  are  called  for,  digi- 
talis will  be  found  to  be  the  most  trustworthy  among  them. 

Should  it  be  decided  to  give  it  with  a  view  to  its  more  sustained  action, 
it  is  best  administered  in  courses  of  about  a  month  each,  with  an  interval 
of  ten  days  between  each  course.  This  treatment  it  is  my  habit  to  direct 
to  be  carried  out  for  four  to  six  months,  and  then  only  to  resume  it  from 
time  to  time  as  may  be  necessary.  The  preparation  usually  employed  is 
the  tincture,  prescribed  in  some  pleasant  vehicle,  shortly  after  meals ;  the 
dose  is  from  three  to  five  drops  for  a  child  six  years  of  age.  In  many  in- 
stances a  morning  and  an  evening  dose  are  sufficient,  and  after  the  heart 
becomes  more  regular  a  single  evening  dose  will  keep  it  so.  This  dose 
may  be  stopped  at  about  the  end  of  the  fourth  week  of  treatment,  when 
generally  the  influence  of  the  remedy  is  quite  perceptible  and  the  pulse  for 
the  time  being  steady.  But  it  does  not  at  once  so  remain,  and  further 
courses  will  be  required.  Whether  in  resuming  the  medicine  we  are  to 
give  more  than  the  evening  dose,  depends  upon  the  character  of  the  effect 
observed  ;  it  is  generally  necessary  to  do  so,  at  least  in  the  second  course. 

Belladonna  is  also  a  drug  of  use  in  the  functional  disorder,  either  as  a 
temporary  substitute  for  digitalis  or  in  combination  with  it.  From  chloride 
of  barium,  too,  good  results  may  be  obtained,  and  in  children  old  enough 
to  take  it  in  pills,  containing  about  one-twentieth  of  a  grain,  it  is  both  an 
excellent  and  a  convenient  remedy. 


CONGENITAL  AFFECTIONS  OF  THE  HEART. 

By  WILLIAM  OSLER,  M.D.,  F.R.C.P. 


The  deviations  from  the  uormal  which  occur  in  the  heart  during  fcetal 
hfe  result  from  (1)  interruption  to  tiie  natural  course  of  development  of  the 
organ,  (2)  endocarditis,  and  (3)  a  combination  of  both  these  processes. 

Nothing  is  more  difficult  in  the  consideration  of  these  congenital  affec- 
tions than  to  assign,  in  special  cases,  the  part  played  by  each  of  these  two 
important  factors;  indeed,  it  is  often  impossible.  Various  classifications 
have  been  adopted,  none  of  which  can  be  considered  entirely  satisfactory ; 
perhaps  as  useful  as  any  would  be  division  into — 

I.  Conditions  in  which  structures  uormal  to  the  foetus  persist  during 
extra-uterine  life,  such  as  open  foramen  ovale,  persistency  of  the  Eustachian 
valve,  and  patency  of  the  ductus  arteriosus. 

II.  True  anomalies  of  development,  as  absence  or  imperfection  of  the 
ventricular  septum,  absence  of  the  auricular  septum,  anomalous  division 
of  the  truucus  arteriosus,  transposition  of  the  great  vessels,  and  numerical 
variations  in  the  valve-segments. 

III.  Conditions  caused  wholly  or  in  part  by  endocarditis,  as  extreme 
stenosis  of  the  cardiac  orifices,  puckering,  thickening,  and  adhesion  of  the 
valve-segments. 

Here  seems  to  be  the  most  appropriate  place  for  a  few  geueral  remarks 
on  the  subject  of  fcetal  endocarditis. 

Practically  thei-e  is  but  one  form  of  inflammation  of  the  endocardium 
met  with  in  the  foetus, — that  which  corresponds  in  the  adult  to  the  chronic 
or  sclerotic  variety.  Warty  or  verrucose  endocarditis  rarely  occurs.  A 
case  is  reported  by  Ayrolles '  of  a  child,  healthy  at  birth,  which  died  on 
the  tenth  day  slightly  cyanosed.  At  the  post-mortem  the  mitral  orifice 
was  extremely  narrow,  the  right  heart  greatly  enlarged,  and  the  segments 
of  its  valves  presented  numerous  vegetations  covered  with  fibrin. 

Certain  structures  occur  on  the  valves  which  are  often  confounded  with 
endocardial  vegetations.    Albini'^  described  on  the  auriculo-ventricular  valves 


'  Revue  inensuelle  des  Maladies  de  I'Enfance,  1885. 

"  Wochenblatt  der  K.  K.  Geselkchaft  der  Aei-zte  in  Wien,  185G. 
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of  the  new-born  small  nodular  bodies  consisting  of  translucent  connective 
tissue  which  subsequently  became  firm  and  opaque.  Bernays  (of  St.  Louis) 
in  his  able  paper  on  the  development  of  the  heart-valves  states  that  these 
nodules  of  Albini  represent  the  remains  of  foetal  structures.  There  may  be 
ten  or  fifteen  of  these  bodies,  more  commonly  six  or  eight. 

On  many  occasions  I  have  had  to  correct  a  post-mortem  diagnosis  of 
endocarditis  based  on  the  existence  of  these  nodules ;  and  there  can  be  no 
doubt  that  the  extraordinary  frequency  of  endocarditis  described  by  Bouchut 
and  by  Labadie-Lagrave  (nine-tenths  of  all  cases  dying  of  febrile  affections) 
receives  here  its  proper  explanation. 

It  is  not  uncommon  in  the  heart-valves  of  children  to  meet  with  small, 
rounded,  bead-like  bodies,  usually  of  a  deep  purple  color,  which  have 
frequently  been  mistaken  for  endocardial  outgrowths.  In  reality  they  are 
small  hemorrhages,  and  when  the  Ijlood  has  undergone  cliauges  they  cer- 
tainly look  not  unlike  little  vegetations  which  have  become  smooth  and 
round.  They  usually  occur  in  healthy  valves,  but  I  have  seen  them  several 
times  upon  segments  which  have  presented  sclerotic  congenital  changes. 

Such  a  condition  as  is  represented  in  Fig.  1  gives  a  characteristic  pic- 
ture of  ordinary  fcetal  endocarditis. 


Pig.  1. 


The  segments  are  tliickened,  par- 


ticularly at  the  edges,  shrunken, 
and  smooth.  In  the  case  of  tlie 
auriculo-ventricular  valves  the  cusps 
become  united,  and  the  attached 
chordfe  tendinese  are  thickened  and 
shortened.  In  the  semilunar  valves 
all  trace  of  the  segments  usually 
disappears,  leaving  a  stiff,  membra- 
nous diaphragm  perforated  by  an 
oval  or  rounded  orifice.  As  already 
stated,  it  is  often  difficult  to  say 
whether  such  a  condition  has  re- 
sulted solely  from  a  fcetal  endocar- 
ditis or  whether  it  is  not  a  develop- 
mental error.  In  the  majority  of  cases  the  truth  would  seem  to  be  that  in 
the  anomalous  valve  chronic  endocardial  processes  have  occurred,  leading 
to  puckering  and  causing  additional  deformity.  In  many  of  the  anomalies 
usually  regarded  as  produced  by  foetal  eudocai-ditis  we  would  have  to  sup- 
pose the  process  beginning  in  the  embryo  during  the  second  month,  in  a 
structure  the  entire  length  of  which  is  not  more  than  fifteen  to  twenty 
millimetres, — a  supposition  which  is  scarcely  conceivable. 

The  results  of  foetal  endocarditis  are  most  commonly  seen  in  the  right 
heart.  This  would  appear  to  be  not  so  much  on  account  of  the  greater 
degree  of  liability  per  se,  as  because  the  valves  of  this  side  most  often 
present  errors  of  development. 
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Eauchfuss,  whose  experience  at  the  Foundling  Asyhim  at  St.  Peters- 
burg has  been  exceptionally  large,  has  met  with  the  condition  almost  equally 
at  the  aortic  and  at  the  pulmonary  orifice.  In  cases  of  stenosis  and  of 
obliteration,  with  perfect  ventricular  septum,  he  concludes  that  foetal  endo- 
carditis is  only  more  common  in  the  right  heart  when  in  association  with 
errors  of  development,  whereas  apart  from  such  the  left  heart  is  not  less 
frequently  involved. 

In  persons  who  have  reached  maturity  these  abnormally-developed  scle- 
rotic valve-segments  are  especially  liable  to  be  attacked,  and  we  find  in  the 
hterature  reports  of  many  eases  in  which,  associated  with  defects  evidently 
of  a  congenital  nature,  there  has  been  verrucose  or  even  ulcerative  endo- 
carditis. The  destructive  processes  may  lead  to  perforation  of  the  septum, 
or  they  may  occur  upon  the  thickened  margin  of  an  open  foramen  ovale 
or  upon  that  of  the  defect  in  the  ventricular  septum. 

To  the  general  practitioner  congenital  heai-t-disease  has  an  extremely 
limited  interest.  A  great  majority  of  the  cases  are  still-born,  or  do  not 
survive  many  weeks  or  months.'  Instances  which  reach  maturity  are  ex- 
tremely rare.  I  do  not  call  to  mind  more  than  one  or  two  cases,  in  a  some- 
what extended  hospital  practice,  of  subjects  of  congenital  heart-disease  in 
persons  who  had  passed  the  age  of  puberty. 

The  main  scope  of  the  present  article  is  to  give  a  concise  account  of  the 
chief  congenital  cardiac  affections,  referring  the  reader  for  details  to  Pea- 
cock's work  ^  and  to  the  exhaustive  monograph  of  Rauchfuss.^  It  will  be 
most  convenient  to  take  up  in  order  the  anomalies  of  position,  then  those 
of  the  various  portions  of  the  heart  and  vessels,  without  attempting  to  follow 
any  special  classification. 


A.    GENERAL  AITOMALIES. 

1.'  Acardia. — Absence  of  the  heart  is  met  with  in  the  monstrosity 
known  as  acardia,  and  need  not  be  further  referred  to  here. 

2.  Double  Heart. — Double  heart  has  been  met  with  occasionally  in  the 
lower  animals,  usually  associated  with  such  extreme  grades  of  deformity  as 
trichocephalus. 

'  A  large  amount  of  valuable  material  of  this  sort  goes  to  waste  annually.  If  prac- 
titioners would  take  the  trouble  to  send  to  the  Army  Medical  Museum  (which  can  be  done 
free  of  charge)  the  bodies  of  infants  suspected  to  be  the  subjects  of  cardiac  disease,  particu- 
larly such  anomalies  as  anencephalic  monsters,  vimbilical  hernia,  and  spina  bifida, — forms 
which  are  particularly  liable  to  be  associated  with  cardiac  anomalies, — the  profession  would 
within  a  few  years  have  at  Washington  a  collection  of  cardiac  anomalies  which  would  be 
of  the  greatest  value  for  reference. 

'  Malformations  of  the  Heart,  2d  ed.,  London,  1866. 

'  Gerhardt's  Handbuch  der  Kinderkrankheiten,  Bd.  iv.,  Abth.  1. 
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Lancereaux '  refers  to  a  case  described  by  Collomb  in  which  an  opocepha- 
lous  monster  possessed  two  hearts. 

3.  Bifid  Apex. — Externally  the  heart  rarely  presents  any  special  changes 
except  in  association  with  the  conditions,  hereafter  to  be  described,  in  which 
there  are  but  two  or  three  cavities.  Occasionally  the  apex  of  the  heart  is 
bifid.  In  a  heart  which  I  obtained  a  short  time  ago  there  was  a  fissure  an 
inch  and  a  half  long  at  the  apex  and  on  the  anterior  wall.  Specimen  7796 
of  the  Army  Medical  Museum,  Washington,  is  the  best  of  the  kind  which 
I  have  seen. 

4.  Dextrocardia. — Transposition  of  the  heart  is  met  with  either  as  a 
part  of  a  general  transposition  of  the  viscera,  or,  in  rare  instances,  alone. 
It  has  a  purely  anatomical  interest.  The  condition  is  sometimes  termed 
intrathoracic  ectocardia  of  the  lateral  variety. 

5.  Mesoeardia. — Mesocardia  is  a  condition  in  which  the  organ  occupies 
a  central  position  in  the  chest-wall,  such  as  is  normal  at  the  earliest  period 
of  development. 

6.  Ectopia  Cordis. — This  condition  is  associated  with  fission  of  the 
anterior  chest-wall,  and  usually  also  with  that  of  the  abdomen.  In  its 
most  extreme  grade  the  organ  may  lie  free,  or  it  may  be  immediately  be- 
neath the  skin  behind  a  congenital  sternal  fissure.  Three  varieties  are 
usually  described, — the  cervical,  the  pectoral,  and  the  abdominal.  In  the 
first,  the  most  rare,  the  heart  is  situated  in  the  neck,  and  may  be  in  contact 
with  the  tongue,  or  even  with  the  palate.  It  is  always  associated  with 
other  extensive  anomalies.  The  second  form  usually  exists  with  marked 
fission  of  the  thoracic  wall.  The  organ  may  be  entirely  free ;  more  com- 
monly it  is  covered  with  the  pericardium,  or  with  this  layer  and  the  skin. 
In  the  third  variety,  abdominal  ectocardia,  the  organ  lies  below  the  dia- 
phragm, in  the  upper  part  of  the  abdomen.  In  one  remarkable  case  the 
organ  occupied  the  position  of  the  left  kidney.  Ectopia  cordis  is  rarely 
compatible  with  extra-uterine  life,  except  in  cases  of  the  abdominal  variety, 
with  which  persons  have  lived  for  many  years. 

7.  Absence  of  Pericardium. — Here  may  be  mentioned  the  rare  anomaly 
absence  of  the  pericardium,  which  is  often  found  in  association  with  ecto- 
cardia, but  also  as  a  separate  anomaly  in  a  heart  otherwise  normal.  The 
defect  may  be  only  partial. 


B.    AITOMALIES  OF  THE  CARDIAC  SEPTA. 

I.   TOTAL   DEFECT  OF   THE   SEPTA. 

Total  defect  of  the  septa  of  the  auricles  and  of  the  ventricles  is  rare. 
When  present  the  condition  of  cor  biloculare,  or,  as  it  is  sometimes  called, 
"reptilian"    heart,  exists.     An   exceptionally  good    example  of  this  rare 


•  Traite  d'Anatomie  pathologique,  tome  ii. 
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Fig. 


anomaly  is  described    by  Dr.  William  P.  Northrup.'      The  child  was  a 

"  blue  baby,"  which  lived  one  mouth.     As  shown  in  Fig.  2,  there  were  only 

two  cavities.     The  venous  chamber  had  the  outline  externally  of  the  two 

auricles   with    their    appendices ; 

within  there  was    no    attempt   at 

partition.     The  cavse  were  normal. 

No  pulmonary  veins  entered  the 

auricle.      The    ventricle     showed 

within  a  ridge, — the  rudimentary 

septum.      The  pulmonary    artery 

was  represented  by  a  fibrous  string. 

There  was  no  trace  of  any  orifice, 

and  its  trunk  was  impervious  as 

far  as  the  ductus  arteriosus.     This 

vessel  was  pervious  and  equal  in 

size  to  the  innominate  artery,  and 

it  gave  off  branches  to  the  lungs. 

The  aorta  was  given  off  from  the 

middle  line  of  the  ventricle,  and 

was  normal. 


II.   ANOMALIES  OF   THE   SEP- 
TUM  ATEIORUM. 

These  are  of  frequent  occur- 
rence :  some  of  them  are  unim- 
portant; others  lead  to  serious 
disturbance  of  the  circulation. 

(a)  Perforations  in  the  form 
of  small  canals  between  the  mem- 


LiFE  Size. — a,  aorta;  b,  vena  cava  superior;  c, 
vena  cava  inferior;  d,  e,  auricle  and  ventricle;  /, 
rudimentary  pulmonary  artery  ;  g,  patent  ductus  ar- 
teriosus ;  k,  vena  azygos  anomalous. 


branous  portion  covering  the  foramen  ovale  and  the  muscular  septum  are 
by  no  means  uncommon,  and  are  without  clinical  significance. 

(6)  Still  more  common  is  it  to  find  an  oblique  opening  beneath  the 
membrane  of  the  fossa  ovale,  the  margin  of  which  at  one  point  has  failed 
to  become  attached  to  the  annul  us.  Often  the  valvular  slit  is  large  enough 
to  admit  the  handle  of  a  scalpel,  and  in  cases  of  great  dilatation  of  the 
auricle  there  may  be  a  lozenge-shaped  orifice,  owing  to  the  stretching  of  the 
septum.  Sometimes  the  valvular  communication  is  double,  or  there  may 
be  three  narrow  slits. 

(c)  The  membrane  of  the  foramen  ovale  may  itself  present  several  per- 
forations, or  it  may  exist  as  a  cribriform  structure.  In  an  extreme  grade  of 
this  condition  there  may  be  only  a  few  fibrous  filaments  crossing  the  orifice. 

(rf)  Permanent  patency  of  the  foramen  ovale  is  the  condition  of  the 
septum  which  has  excited  the  greatest  attention,  and  scores  of  cases  are  on 


'  Proceedings  of  the  New  York  Pathological  Society  for  1888. 
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record  of  persons,  of  all  ages,  dying  of  various  diseases,  in  whose  septum 
auricularum  no  trace  existed  of  the  normal  membrane  of  the  foi-amen 
ovale. 

Two  groups  of  these  cases  may  be  recognized, — first,  those  in  which  the 
anomaly  existed  with  other  serious  defects,  such  as  narrowing  of  the  pul- 
monary artery  or  of  the  conus  arteriosus,  or  defect  of  the  ventricular 
septum, — conditions  which  produce  abnormally  high  pressure  in  the  right 
auricle. 

In  the  second  group  the  patent  foramen  ovale  has  been  the  only  con- 
dition present,  and  there  may  not  have  been  symptoms  indicative  of  cardiac 
trouble.  Such  cases  have  been  met  with  accidentally  in  persons  dying  of 
various  diseases,  without  record  of  cardiac  distress.  Sometimes  (as  in  the 
case  reported  by  Henry  I.  Bowditch,^  of  a  woman,  aged  forty-five,  who 
had  been  troubled  from  her  nineteenth  year)  there  may  be  occasional  attacks 
of  lividity  and  dyspnoea  on  exertion.  The  margin  of  the  orifice  may  be 
thickened  by  a  chronic  endocarditis.  I  have  twice  seen  (once  at  the  Uni- 
versity College  Hospital  in  a  patient  of  Sir  William  Jenner's,  and  the 
other  a  sj)ecimen  in  Germany)  extensive  recent  endocardial  vegetations 
on  the  edges  of  the  orifice,  similar  to  those  mentioned  in  the  case  of 
Claudius  Amyand.^ 

This  condition  is  a  congenital  defect, — simpty  a  failure  in  the  develop- 
ment of  the  raembrana  fossas  ovalis.  I  doubt  its  occurrence  as  the  result 
of  atrophy.  In  cases  of  enormous  distention  of  the  auricle  it  is  not 
uncommon  to  see  the  membranous .  septum  greatly  stretched,  even  to  the 
extent  of  producing  a  pouch-like,  saccular  distention ;  yet  I  do  not 
remember  ever  having  seen  an  opening  caused  in  this  way. 

(e)  Earer,  but  more  serious,  are  the  extensive  defects  of  the  muscular 
portion  of  the  auricular  septum,  in  Avhich  case  the  opening  is  in  the  anterior 
portion  of  the  auricle, — not  posteriorly,  as  in  defects  of  the  membranous 
septum.  Here  also  the  sickle-shaped  margin  looks  towards  the  posterior 
part,  while  in  the  latter  it  is  directed  anteriorly.  It  occasionally  happens 
that  there  is  extensive  defect  of  both  the  muscular  and  the  membranous 
portions  of  the  septum.  It  may  be  so  extensive  as  to  leave  only  a  single 
undivided  cavity.  This,  however,  rarely  occurs  without  other  serious 
anomalies  of  development. 

(/)  Premature  Closure  of  the  Foramen  Ovale. — Premature  closure  is 
occasionally  met  with,  in  which  at  term  the  orifice  is  practically  closed,  the 
auricles  communicating  only  by  a  narrow  valvular  slit.  I  do  not  know  of 
any  instances  in  which  there  has  been  at  birth  total  occlusion  :  a  valvular 
slit,  however  narrow,  constantly  remains.  The  cases  are  not  very  common : 
I  met  with  it  in  a  child  born  at  term  with  general  anasarca.  The  heart 
was  large,  and  the  right  auricle  was  distended.     The  foramen  ovale  looked 

'  Boston  Medical  and  Surgical  .Journal,  1861,  veil.  Ixiv. 
'  Philosophical  Transactions,  1747. 
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as  if  completely  closed,  but  on  passing  a  probe  around  the  margin  of  the 
fossa  it  entered  a  valvular  orifice  eight  millimetres  in  length ;  the  heart  was 
otherwise  normal.  The  ductus  arteri- 
osus was  very  large, — almost  equal  to 
the  aorta  in  size.  It  was  sixteen  milli- 
metres in  circumference,  and  the  aorta 
was  seventeen  millimetres.  The  figure 
annexed  shows  this  great  enlargement  of 
the  ductus  arteriosus.  Such  a  condition 
of  the  ductus  would  indicate,  it  seems 
to  me,  that  the  foramen  had  been  vir- 
tually closed  for  some  time,  and  that  the 
blood  from  the  inferior  cava  had  followed 
the  course  of  the  adult  circulation,  in- 
creasing the  work  of  the  right  heart  and 
gradually  leading  to  the  enlargement  of 
the  duct.  The  connection  of  this  with 
the  dropsy  of  the  foetus  is  not  very  clear. 

As  Peacock  was  able  to  collect  only  three  cases  of  premature  closing  of  the 
foramen  ovale,  the  condition  must  be  extremely  rare. 


Great  Enlargement  of  the  Ductus  Ar- 
teriosus IN  A  Case  of  Premature  Closure 
OF  Foramen  Ovale.— a,  aorta ;  P.^.,  pulmo- 
nary artery;  D.  J.,  ductus  arteriosus. 


III.   DEFECTS   OF   THE   VENTRICULAR  SEPTUM. 

Defect  in  the  ventricular  septum  is  an  extremely  common  condition.  It 
may  exist  alone,  though  it  is  more  commonly  associated  with  lesions  of  the 
orifices.  Total  defect  of  the  septum  is  not  common.  When  existing,  and 
the  septum  of  the  auricles  is  at  the  same  time  absent,  the  cor  biloculare,  or 
so-called  reptilian  heart,  exists ;  whereas  when  the  septum  of  the  auricles 
is  present,  and  that  of  the  ventricles  absent,  the  condition  is  that  of  cor 
triloculare. 

Rokitansky,  from  whose  monograph'  on  this  subject  the  greater  part 
of  our  information  is  derived,  divides  the  septum  ventriculorum  into  a  pos- 
terior part  lying  between  the  auriculo-ventricular  orifices  and  an  anterior 
part  lying  between  the  two  arterial  orifices ;  while  between  these  is  the  mem- 
branous portion, — the  pars  membranacea  septi,  the  so-called  undefended 
space  of  English  authors.  Until  the  appearance  of  Rokitausky's  work 
this  membranous  portion  had  been  regarded  as  the  part  most  commonly 
absent  in  septum  defect ;  but  he  showed  that  it  is  the  anterior  portion  which 
stretches  between  the  pars  membranacea  and  the  anterior  wall  that  is 
most  ofl;en  defective.  The  posterior  part  of  the  ventricular  septum  may 
i)e  partially  or  completely  absent ;  it  is  usually  associated  with  defect  of  the 
membranous  portion,  and  also  of  the  septum  atriorum.  It  is  not  nearly  so 
common  as  absence  of  the  anterior  portion  of  the  septum.  When  complete, 
which  is  not  usual  in  this  form,  there  is  a  large  orifice,  and  the  conns  arteri- 


'  Die  Defects  der  Scheidewand  des  Herzens,  Wieu,  187.5. 
Vol.  II.— 48 
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osus  of  the  right  side  is  quite  rudimentary.  Defect  of  tlie  anterior  portion 
of  the  septum  is  more  frequent  where  it  lies  just  beneath  the  arterial  orifices 
and  is  in  the  muscular  substance.  Most  common  of  all,  as  Eokitansk}'  has 
shown,  is  defect  of  the  hinder  section  of  the  anterior  septum  lying  just 
anterior  to  the  membranous  portion.  Rokitansky  throws  some  doubt  upon 
the  existence  of  congenital  defect  of  the  membranous  portion  of  the  septum 
but  there  appears  very  little  doubt  that  it  does  occasionally  occur,  though 
the  others  referred  to  are  much  more  frequent. 


O.    LESION'S  AITD  ANOMALIES  OF  THE  YALYES 

AND  OEIFIOES. 

I.   ANOMALIES   OF   THE   SEMILUNAR   VALVES. 

Small  defects  in  the  lunated  spaces  of  the  semilunar  valves  occur  so  fre- 
quently that  they  can  scarcely  be  called  anomalies :  even  when  extensive 
they  do  not  cause  symptoms. 

The  only  anomalies  of  importance  are  the  reduction  and  increase  in  the 
number  of  the  valve-segments. 

(a)  The  Bicuspid  Condition  of  the  Sigmoid  Valves. — We  do  not  yet  fully 
know  the  steps  in  the  development  of  the  semilunar  valves,  but  it  occa- 
sionally happens,  after  division  of  the  truncus  arteriosus,  that  in  the  folds 
which  bud  out  to  form  the  segments  some  disturbance  occurs  which  results 
in  the  formation  at  the  aorta  and  at  the  pulmonary  artery  of  two  instead 
of  three  valves.  That  this  in  many  cases  is  truly  a  congenital  anom- 
aly, and  not  the  result  of  endocarditis,  pre-  or  post-natal,  is  evident  from 
the  occurrence  of  instances  in  which  the  fused  segments  look  quite  nor- 
mal,— smooth  and  clear,  and  free  from  any  traces  of  endocarditis.  Such 
a  specimen  as  is  here  figured  could  certainly  not  have  resulted  from  any 
affection  of  the  valves.  Of  twenty-one  instances  of  this  anomaly  of  which 
I  have  notes,  two  were  found  in  the  fcetus  at  term.'  I  have  met  with  it 
most  frequently  in  the  aortic  valves.  In  twenty-one  instances  only  two 
occurred  in  the  pulmonary  valves.  On  the  other  hand,  Dilg  ^  was  able  to 
collect  from  the  literature  sixty-four  cases  in  the  pulmonary  artery,  and 
only  twenty-three  in  the  aorta.  Viti '  has  found  the  anomaly  most  frequent 
at  the  aortic  orifice  in  the  proportion  of  seven  to  three.  Between  a  condi- 
tion in  which  the  margins  of  two  segments  are  not  united  directly  upon  the 
aortic  wall,  but  are  joined  on  a  sort  of  i-aph6  which  holds  them  some  dis- 
tance from  it, — between  this  and  conditions  in  which  the  two  segments 
seem  to  have  perfectly  fused,  forming  a  single  valve,  with  perhaps  only  a 
slight  trace  of  the  division  into  the  two  sinuses  of  Valsalva,  all  grades  of 
the  anomaly  are  met  with.     A  specimen  in  the  Army  Medical  Museum  at 

'  Transactions  of  the  Association  of  American  Physicians,  vol.  ii. 
'  Virchow's  Archiv,  Bd.  xci.  '  Lo  Sperimentale,  1886. 
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Fig.  4. 


Congenital  Fusion  of  Two  Segments  of  the  Aortic 
Valves,  with  Secondary  Sclerotic  Thickening. — 
Specimen  from  a  man  aged  twenty-one  years. 


"Washington  is  one  of  the  most  perfect  which  I  have  seen ;  the  measurements 
of  the  two  valves  are  practically  equal, — five  centimetres  each, — and  it  is 
difficult  to  say  which  is  the 
combined  segment,  as  there  is 
scarcely  a  trace  of  any  indica- 
tion of  division  on  the  arterial 
side.  There  has  been  some  dis- 
cussion as  to  the  possible  origin 
of  this  condition  in  a  foetal  en- 
docarditis. Virchow  has  main- 
tained this  view  for  a  large 
proportion  of  the  cases.'  The 
occurrence  of  the  anomaly  in 
the   foetus  without  a  trace  of 

endocarditis  shows  that  in  certain  of  them,  at  any  rate,  there  is  an  error  in 
development.  Peacock  inclines  to  this  view,  as  do  also  Sperino  and  Mar- 
tinotti  ^  and  Martinotti  ^  in  their  valuable  memoirs  on  this  subject. 

It  is  usually  an  easy  matter  to  distinguish  between  congenital  cases 
and  those  in  which,  as  the  result  of  chronic  sclerotic  endocarditis,  the  par- 
tition between  the  two  segments  has  been  destroyed.  In  the  former  case 
the  two  valves  approach  each  other  very  nearly  in  size,  and  in  the  latter  the 
single  valve  bears  the  usual  proportion  to  the  others.  When  in  the  aorta 
this  anomaly  is  not  usually  associated  with  any  other  cardiac  defect,  but 
when  in  the  pulmonary  artery  (as  shown  by  Dilg's  table)  defect  of  the 
septum  ventriculorum  is  extremely  common, — in  fifty-six  of  the  sixty-four 
cases.  I  was  much  struck  with  the  fact  that  in  all  my  cases,  up  to  the  time 
of  the  report  above  referred  to,  the  valves  which  were  fused  were  the  seg- 
ments behind  which  the  coronary  arteries  were  given  off,  and  I  suggested 
that  in  some  circumstances  associated  with  the  development  of  the  coronary 
arteries  the  explanation  of  the  anomaly  might  be  found  ;  but  in  two  of  three 
specimens  which  I  have  seen  in  the  past  two  years  the  coronary  segments 
were  not  alone  involved. 

Clinically  this  is  a  most  important  congenital  valvular  defect, — not  in 
itself,  as  it  is  probable  that  the  two  segments  can  close  the  orifice,  and  I  doubt 
if  in  the  primitive  condition  regurgitation  occurs.  The  danger  results  from 
the  extreme  liability  of  the  abnormal  structure  to  undergo  sclerotic  change. 
So  common  is  this  that  of  the  many  cases  which  I  have  seen  only  the  foetal 
ones  did  not  show  signs  of  thickening  and  deformity.  In  fifteen  of  the 
cases  which  I  have  reported  death  resulted  directly  or  indirectly  from  the 
lesion.  The  average  age  at  time  of  death  in  the  cases  of  aortic  defect  was 
very  much  higher  than  in  the  pulmonary  artery  cases,  probably  because  the 
latter  is  so  often  associated  with  other  serious  anomalies. 


'  Virchow's  Archiv,  Bd.  ciii.  S.  103. 

*  SuUe  Anomalie  numeriche  delle  Valvole  semilunari  aortiche  e  polmonari,  Torino,  1884. 

'  Le  Anomalie  numeriche  delle  Valvole  semilunari  del  Cuore,  Torino,  1886. 
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(6)  Increase  in  the  Number  of  Valves. — Supernumeraiy  valves  are  not 
very  uncommon ;  they  occur  more  frequently  in  the  pulmonary  artery  than 
in  the  aorta.  Usually  the  number  is  increased  by  a  small  additional  seg- 
ment. Dilg  {loc-  cit.)  has  collected  reports  of  twenty-four  cases  of  four 
pulmonary  and  two  cases  of  four  aortic  semilunar  valves.  I  have  met 
with  two  instances,  one  in  a  foetus  and  one  in  an  adult,  both  of  the  pul- 
monary segments.  One  of  the  four  valves  M'as  a  smaller  segment  than 
normal,  and  its  free  edge  was  on  a  slightly  loAver  level  than  the  contiguous 
valves.  The  sinus  Valsalvae  was  well  marked  in  each  case,  but  the  corpus 
Arantii  was  not  present.  This  would  appear  to  be  the  rule.  Though  the 
four  valves  may  be  of  equal  size,  the  supernumerary  segment  is,  as  a  rule, 
smaller,  and  is  apt  to  be  fenestrated.  This  anomaly  is  not  so  likely  as  the 
preceding  one  to  be  accompanied  by  other  defects. 

Five  semilunar  valves  have  been  met  with  in  a  few  instances.  Dilg 
has  collected  three  cases,  one  at  the  aorta  and  two  at  the  pulmonary  orifice. 

II.   OF   THE   AURICULO-VENTRICULAR  VALVES. 

Changes  in  the  auriculo-ventricular  valves  are  the  result  of  anomalous 
development  or  of  foetal  endocarditis.     In  the  tricuspid  valve  there  may  be 

imperfect  separation  of 
the  cusps,  so  that  there 
is  only  a  membranous 
diaphragm  with  a  large 
circular  orifice.  The 
valve  may  show  four 
distinct  cusps.  In  cer- 
tain instances  of  transpo- 
sition of  the  vessels  the 
bicuspid  valve  has  been 
found  on  the  right  side. 
Anomalies  of  a  similar 
kind  are  occasionally  met 
with  at  the  mitral  valve, 
the  segments  of  which 
may  be  imperfectly  dif- 
ferentiated or  increased 
in  number  to  three. 

Endocardial  changes 
in  the  tricuspid  are  the 
most  common,  and  usu- 
ally coexist  with  affec- 
tions of  the  pulmonary 
valve  or  with  serious  congenital  defects.  Stenosis  from  adhesion  or  thicken- 
ing of  the  segment  is  a  most  common  condition,  and  is  beautifully  illustrated 
in  Fig.  5.     It  is  very  rare  to  find  definite  vegetations. 


Stenosis  of  the  TRicnspin  Orifice,  with  Thickening  and 
Adhesion  of  Valve-Segments,— Child  aged  four  months. 
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Atresia  of  the  orifice  may  result  from  a  developmental  anomaly  in 
which  there  may  be  no  appearance  of  any  valvular  mechanism,  a  condition 
invariably  associated  with  other  profound  disturbances.  Obliteration  of 
the  orifice  by  fcetal  endocarditis  is  more  common,  and  can  be  recognized  by 
the  marked  changes  in  the  endocardium.  Sometimes,  however,  it  is  a  diffi- 
cult matter  to  determine  which  factor  has  prevailed. 


III.   LESIONS   AND   DEFECTS   AT 

These  practically  may  be  considered 
of  the  orifice,  (6)  atresia  of  the  orifice 
of  the  conus  arteriosus. 

(a)  Stenosis  of  the  Pulmonary  Orifice, 
and  at  the  same  time  one  of  the  most 
affections,  resulting  in  the  majority  of 
following  case,  from  my  Montreal  reco 
condition : 


THE   PULMONARY  ORIFICE. 

under  three  headings  :  (a)  stenosis 
and  of  the  artery,  and  (c)  stenosis 

— This  forms  one  of  the  commonest 
important  of  the  congenital  cardiac 
cases  from  fcetal  endocarditis.  The 
rds,  is  a  typical  illustration  of  this 


From  birth  it  was 


Fig.  6. 


A  child  aged  four  months,  well  nourished,  and  of  average  size, 
noticed  that  the  complexion  was  rather  leaden, 
but  he  throve  lil<e  any  other  healthy  infant. 
During  a  slight  attack  of  bronchitis  the  cya- 
nosis deepened,  and  he  died  after  a  few  days' 
illness. 

The  heart,  which  is  shown  in  Figs.  5  and 
6,  was  greatly  hypertrophied,  and  the  right 
auricle  was  enormously  distended :  a  small- 
sized  billiard-ball  could  be  fitted  into  the 
chamber.  The  foramen  ovale  was  not  quite 
closed,  presenting  a  small  narrow  slit.  The 
tricuspid  oriflce  was  small ;  the  segments  of 
the  valves  were  contracted  and  thickened,  the 
edges  red  and  swollen.  On  the  posterior  seg- 
ment there  was  a  small  colorless  pedunculated 
vegetation.  The  chordic  tendinea3  were  much 
thickened  and  shortened. 

The  right  ventricle  was  enormously  hy- 
pertrophied, the  wall  measuring  from  ten  to 
twenty-seven  millimetres  in  thickness.  The 
conus  arteriosus  was  narrowed,  measuring  only 
seventeen  millimetres  in  circumference.  Near 
the  ring  the  pulmonary  orifice  was  greatly 
narrowed,  admitting  with  difficulty  a  probe 
less  than  one  millimetre  in  diameter.  The 
valve-segments  had  united,  and,  as  shown  in 
Fig.  7,  had  left  a  narrow  slit-like  orifice,  the 
edges  of  which  were  very  firm  and  hard,  but 
without  vegetations.  The  sinuses  of  Valsalva  were  large.  The  left  chamber  presented 
nothing  abnormal.  The  ventricular  septum  was  perfect,  and  the  ductus  arteriosus  was 
closed. 


Stenosis   of   the   Pulmonary   Oeifice.— 
From  a  child  aged  four  months. 


This  typical  example  illustrates  the  condition   usually   found.      The 
narrowing  results  from  a  slow  endocarditis,  which  gradually  causes  adhe- 
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sions  of  the  segments  aud  contraction  of  the  orifice,  without,  as  a  rule 
any  signs  of  active  changes.  From  the  smooth  membranous  condition 
of  the  valve  in  certain  cases,  it  is  difficult  to  resist  the  belief  that  the  stenosis 
may  also  be  the  result  of  faulty  development.  Subsequent  to  birth  a  recent 
warty  endocarditis  may  be  grafted  upon  the  old  sclerotic  segments,  and  iu 
many  of  the  published  cases  the  orifice,  or  even  the  pulmonary  artery,  has 
been  described  as  blocked  with  vegetations. 

Case  608  of  the  post-mortem  records  of  the  Montreal  General  Hospital 
illustrates  this  point.  Girl,  aged  eighteen  ;  death  with  symptoms  of  chronic 
valve-disease.  The  right  ventricle  was  greatly  hypertrophied.  The  pul- 
monary orifice  was  steuosed  ;  only  two  millimetres  in  diameter ;  the  valve- 
segments  thickened  and  adherent.  There  were  numerous  vegetations  ex- 
tending from  the  orifice  to  the  tricuspid  valve,  and  at  the  base  of  these 
thei-e  was  an  abscess-cavity  in  the  wall  of  the  heart.  There  were  vegetations 
also  in  the  tricuspid  segments. 

Cases  of  this  group  offer  closer  analogy  to  the  lesions  of  adult  life  than 
any  other  form  of  congenital  heart-disease.  The  hypertrophy  of  the  right 
ventricle,  which  reaches  a  very  high  grade,  as  is  shown  in  Fig.  5,  may  for 
years  compensate  perfectly  the  valvular  defect,  particularly  if  the  septum  of 
the  ventricles  is  imperfect. 

(6)  Atresia  of  the  Pulmonary  Orifice. — Entire  obliteration  of  the  orifice 

Fig.  7. 


Atresia  OF  THE  PuLMONiR\  Arti^i   1  4    and  Persistence  of  the  Ductus  Arteriosus,  i).^. 


of  the  first  part  of  the  pulmonary  artery  is  tolerably  common  in  congeni- 
tal heart-disease,  though  less  frequently  met  with  than  stenosis,  and  is  prob- 
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ably  always  the  result  of  a  developmental  defect.  It  is  a  more  serious 
conditiou  than  the  one  just  described,  and  is  of  necessity  associated  with 
other  anomalies,  such  as  imperfection  of  the  ventricular  septum  and  persist- 
ence of  the  ductus  arteriosus.  The  following  is  an  excellent  illustration, 
from  my  Montreal  records  : 

A.  B.,  a  well-developed  male  infant,  aged  thirteen  days,  cyanosed  from  birth.  The 
child  had  many  paroxsyms  of  dyspncea,  and  died  in  convulsions.  The  heart  was  large,  its 
circumference  at  the  base  being  twelve  centimetres.  The  right  auricle  was  large,  and  the 
foramen  ovale  only  partially  closed.  An  oval  orifice,  five  by  three  millimetres,  communi- 
cated with  the  left  chamber.  The  tricuspid  orifice  was  large,  and  on  the  auricular  face  of 
the  segments  were  numerous  gelatinous  vegetations.  The  right  ventricle  was  greatly 
hypertrophied.  The  conus  arteriosus  was  narrowed  to  a  short  funnel-shaped  tube  which 
ended  iu  a  cul-de-sac,  corresponding  to  which,  on  the  exterior  of  the  heart,  was  attached  a 
narrow,  cord-like  vessel  representing  the  pulmonary  artery.  It  passed  as  a  narrow  tube  for 
seven  millimetres,  and  widened  gradually  until  it  reached  a  point  where  the  ductus  arteri- 
osus joined  the  main  branches.  The  ventricular  septum  was  imperfect  in  its  upper  part, 
the  orifice  measuring  nine  by  seven  millimetres.  The  lower  border  was  formed  by  the 
muscular  walls  of  the  septum.  The  endocardium  upon  it  was  thickened,  and  there  were 
fresh  endocardial  beads.  The  upper  part  of  the  orifice  was  bounded  by  a  thin  translucent 
membrane,  upon  which  there  was  a  mass  of  beaded,  gelatinous  vegetations.  The  left 
chamber  presented  nothing  abnormal.  From  the  aortic  arch  the  large  ductus  arteriosus 
passed  to  the  pulmonary  artery  at  its  bifurcation. 

(c)  Ste7iosis  of  the  Conus  Arteriosus. — This  remarkable  anomaly  forms 
a  considerable  portion  of  the  cases  of  obstruction  at  the  pulmonary  orifice. 
Assmus,'  in  his  extensive  article  upon  the  subject,  has  collected  forty-seven 
instances.  It  consists  essentially  of  a  narrowing  of  the  infundibulnm  or 
conus  of  the  right  ventricle.  The  grade  of  the  stenosis  may  be  extreme,  so 
that  the  orifice  may  admit  only  a  small  probe.  It  is  probably  always  the 
result  of  developmental  disturbance,  not  of  mural  endocarditis.  Subse- 
quently, as  is  so  often  the  case,  there  may  be  inflammatory  thickening.  The 
septum  of  the  ventricle  is  always  imperfect ;  the  foramen  ovale  may  be  open, 
and  the  ductus  arteriosus  patent. 

These  three  lesions  of  the  pulmonary  orifice,  taken  together,  constitute 
for  the  practitioner  the  most  important  of  all  the  congenital  cardiac  dis- 
orders. Of  one  hundred  and  eighty-one  instances,  collected  by  Peacock, 
of  various  congenital  malformations,  one  hundred  and  nineteen  cases  came 
under  this  category.. 

The  duration  of  life  is  considerably  higher  than  in  any  other  form  : 
according  to  Assmus,  twenty-three  per  cent,  died  in  the  first  year  of  life, 
twenty-six  per  cent,  survived  the  twelfth  year,  and  sixteen  per  cent,  the 
twentieth  year ;  one  woman  reached  the  fifty-seventh  year.  Peacock  states 
that  of  forty-five  cases  of  congenital  heart-disease  which  lasts  beyond  the 
twelfth  year  thirty-eight,  or  eighty-six  per  cent.,  are  the  subject  of  pul- 
monary-orifice disease,  so  that  in  a  case  which  has  survived  the  fifteenth 


'  Deutsches  Archiv  f  Klin.  Medicin,  Bd.  xx. 
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year  the  probability  of  the  existence  of  this  form  of  defect  is  extremely 
great.     This  is  particularly  true  if  the  veutricular  septum  is  imperfect. 

Rokitausky  states  that  three  months  is  the  longest  period  to  which  he 
has  known  life  to  be  prolonged  when  the  stenosis  \vas  unaccompanied  by 
imperfection  of  the  septum.  In  the  case  above  reported  the  duration  of 
life  was  a  little  longer  than  this. 

IV.    LESIONS    AND   DEFECTS   AT   THE    AORTIC   ORIFICE. 

These  are  the  same  in  kind,  although  not  so  frequently  met  with,  as 
those  of  the  pulmonary  orifice.  They  are  due  partly  to  developmental 
errors,  the  result  of  abnormal  division  of  the  common  truncus  arteriosus, 
or,  in  exceptional  instances,  the  result  of  foetal  endocarditis.  There  may 
be  stenosis  or  atresia  of  the  orifice,  or  narrowing  of  the  left  conus  arteriosus. 
Rauchfuss  has  collected  twenty-four  cases  of  stenosis  and  atresia  with  ])er- 
fect  ventricular  septum,  in  the  majority  of  which  there  had  been  endocardial 
processes.  Cases  of  atresia  at  this  orifice  are  much  more  numerous  in  })ro- 
portion  than  at  the  pulmonary  orifice.  Stenosis  and  atresia  may  also  exist 
with  defect  of  the  septum,  in  which  case  it  most  probably  results  from 
anomalous  fission  of  the  truncus  arteriosus. 

Stenosis  of  the  left  conus  arteriosus  is  rare.  Dilg  (foe.  cit.)  has  collected 
fifteen  cases,  of  which  seven  appear  to  have  had  their  origin  in  inflamma- 
tory conditions,  whereas  in  eight  there  was  evidence  of  defective  formation 
in  the  conus  arteriosus.  The  duration  of  life  in  aortic-orifice  disease  is  not 
nearly  so  great  as  in  the  pulmonary-artery  affections.  In  thirty-three  cases 
of  atresia  and  stenosis,  with  or  without  defect  in  the  septum,  only  one 
survived  the  first  month  of  life.  On  the  other  hand,  it  is  curious  to  note 
that  of  the  sixteen  cases  of  stenosis  of  the  left  conus  arteriosus  tabulated 
by  Dilg  the  majority  were  in  adults.  His  own  case  was  a  child  nearly  two 
years  of  age ;  the  rest  of  the  cases  were  all  over  eighteen  and  ton  of  them 
over  thirty  years  of  age. 


D.    LESIOIsTS  A'NB  ANOMALIES  OF  THE 
LARGER  VESSELS. 

I.   TRANSPOSITION   OF   THE   AORTA   AND   THE   PULMONARY  ARTERY. 

This  somewhat  rare  anomaly  is  most  frequently  met  with  in  association 
with  other  congenital  defects,  such  as  uml)ilical  hernia,  spina  bifida,  hydro- 
cephalus, and  talipes,  but  it  may  occur  with  or  without  other  serious  cardiac 
changes. 

The  following  illustrative  case  is  from  my  Montreal  records  : 

A  foetus  of  the  eighth  month  presented  all  the  malformations  above  referred  to.  The 
heart  was  not  much  enlarged ;  the  right  auricle  was  of  moderate  size ;  the  cavse  were 
normal ;  the  Eustachian  valve  was  large,  and  the  foramen  ovale  open.    The  tricuspid  valves 


CONGENITAL   AFFECTIONS   OF   THE    HEART.  761 

presented  two  bead-like  hemorrhagic  nodules.  From  the  right  ventricle,  which  was  larger 
than  the  left,  a  vessel  was  given  off,  eight  millimetres  in  width  at  the  root,  which  passed 
over  a  vessel  emerging  from  the  left  ventricle,  crossed  the  left  bronchus,  and  then  descended 
as  the  thoracic  aorta.  Seven  millimetres  from  its  origin  it  gave  off  a  small  pulmonary 
branch  to  the  imperfectly-developed  lungs,  and,  just  before  it  reached  the  spine,  the  left 
subclavian  passed  otf  vertically  to  the  first  rib.  The  left  ventricle  was  smaller  than  the 
right.  The  mitral  orifice  and  valves  were  normal.  From  this  chamber  a  vessel  passed  up 
on  the  trachea  without  communicating  with  the  vessel  from  the  right  ventricle ;  it  then 
divided  into  the  innominate  and  left  carotid  arteries.  In  the  septum  ventriculorum  was 
a  small  orifice,  the  size  of  a  goose-quill,  at  the  upper  and  back  part  of  the  septum.  The 
semilunar  valves  in  both  vessels  were  abnormal ;  there  were  only  two  on  the  branch  from 
the  left  ventricle,  and  in  that  one  from  the  right  two  of  full  size  and  between  them  a  tiny 
imperfect  one. 

Rauchfuss  has  collected  twenty-five  cases  of  this  kiud  of  anomaly.  In 
some  instances  the  lungs  were  supplied  from  the  vessels  of  the  right  cham- 
ber, which,  as  in  the  case  just  described,  subsequently  formed  the  descend- 
ing aorta.  But  in  the  cases  of  perfect  ti'ansposition  the  pulmonary  artery 
arises  from  the  left  ventricle.  The  duration  of  life  in  this  anomaly  is,  as  a 
rule,  short :  twenty  of  the  cases  did  not  survive  the  first  year. 

II.     PERSISTENCY   OF   THE   DUCTUS   ARTERIOSUS. 

Premature  involution  of  the  ductus  arteriosus  occurs  occasionally  during 
foetal  life.  It  has  been  met  with  in  extreme  narrowing  of  the  pulmonary 
arteries. 

Normally  this  vessel  gradually  undergoes  obliteration,  and  by  the  four- 
teenth da)'  is  permanently  closed.  Nothing  could  be  added  to  the  full  descrip- 
tion of  this  process  in  the  first  volume  of  this  work  by  Dr.  J.  Collins  Warren. 
Interruption  of  this  normal  involution  is  not  very  uncommon,  usually  occur- 
ring with  other  anomalies,  rarely  alone.  It  is  most  frequently  met  with  in 
connection  with  stenosis  or  atresia  of  the  pulmonary  artery  or  narrowing 
of  the  isthmus  of  the  aorta.  The  vessel  forms  a  short,  wide,  funnel-shaped 
canal,  the  distal  end  being  the  larger.  Hypertrophy  of  the  right  ventricle 
and  dilatation  of  the  pulmonary  artery  occur  in  a  majority  of  the  cases, 
and  in  those  which  live  for  some  years  atheromatous  processes  are  ex- 
tremely common  in  the  vessel.  In  the  analytical  table  given  by  Morri- 
son' of  forty-six  cases  of  patency  of  this  vessel,  the  pulmonary  artery  was 
closed  in  thirty-four  and  open  in  eleven,  the  foramen  ovale  was  closed  in 
seven  and  open  in  thirty-four,  and  the  foramen  ovale  and  ventricular  sep- 
tum were  open  in  twenty-seven.  Of  sixteen  cases  seven  died  in  childhood, 
from  three  months  to  nine  years.  Of  the  remainder  five  reached  ages  from 
nineteen  to  thirty-four,  and  four  lived  to  between  forty  and  fifty.  (Rauch- 
fuss.) 

In  a  few  cases  patency  of  the  ductus  arteriosus  has  existed  without  other 
anomalies  in  persons  who  have  reached  maturity.  In  one  case  there  was  no 
cyanosis ;  in  another,  only  a  very  slight  grade.  The  ductus  arteriosus  may 
be  absent, — an  extremely  rare  condition. 

'  Practitioner,  February  and  March,  1888. 
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III.    HYPOPLASIA   OF  THE   HEART   AND   AORTA. 

A  condition  of  smallness  of  the  heart  and  of  the  great  vessels  was 
referred  to  by  many  of  the  older  writers,  but  it  was  not  until  Virchow  in 
1856  called  special  attention  to  it  in  connection  with  chlorosis  that  the  sub- 
ject aroused  the  general  attention  of  pathologists.  More  recently  the  elab- 
orate measurements  of  Beueke  have  given  us  accurate  ideas  of  the  relative 
size  of  the  vessels  at  different  periods  of  life.  He  states  that  the  collective 
lumiua  of  the  arteries  are  relatively  narrow,  in  proportion  to  the  body- 
length,  up  to  the  age  of  puberty,  but  that  at  this  time  the  arteries  rapidly  en- 
large, aud  the  heart  acquires  a  great  increase  in  its  power,  uudei'going  what 
he  calls  its  puberal  development.  He  regards  a  congenital  smallness  of 
the  heart  as  a  cause  not  only  of  general  feebleness,  but  also  of  retardation 
or  disturbance  in  the  development  of  this  period.  It  is  quite  possible,  as 
has  been  suggested,  that  many  of  the  cases  of  palpitation  of  the  heart  in 
young  persons  from  sixteen  to  twenty  years  of  age,  particularly  in  associa- 
tion with  nervousuess  and  anjemia,  may  be  due  to  overstrain  of  the  heart 
not  equal  to  the  demands  of  a  rapidly-growing  body,  and  to  a  too  quick 
exjjansiou  of  the  arterial  S3'stem. 

Upon  this  condition  the  section  in  Rauchfuss's  monograph,  as  well  as 
the  work  of  Beneke,^  is  worthy  of  the  most  careful  study. 


SYMPTOMS  OF  CONGENITAL   HEART-DISEASE. 

The  symptoms  fall  naturally  under  two  divisions,  general  and  local. 

General  Symptoms. —  Cyanosis. — Over  ninety  per  cent,  of  the  cases 
present,  in  a  greater  or  less  degree,  lividity  of  skin,  indicating  the  circula- 
tion of  imperfectly-aerated  blood  in  the  superfcial  capillaries.  So  distinctive 
is  this  symptom  of  congenital  cardiac  defect  that  the  term  "  morbus  cseru- 
leus"  has  been  applied  to  it,  and  "  the  blue  disease"  is  a  synonyme  for  con- 
geuital  heart-affection. 

The  admirable  study  recently  made  by  Dr.  Alexander  Morrison,  in 
which  he  has  carefully  analyzed  seventy-five  cases  of  congenital  heart-dis- 
ease, has  given  us  full  information  on  the  frequency  of  this  symptom,  and  on 
the  special  conditions  with  which  it  is  commonly  associated.  His  figures  are 
of  sufficient  importance  to  be  given  in  some  detail. 

The  ductus  arteriosus  was  open  in  forty-six  cases,  closed  in  eighteen, 
doubtful  in  eleven.  In  these  forty-six  cases  the  pulmonary  orifice  was  open 
in  eleven  and  closed  in  thirty-four ;  the  foramen  ovale  was  open  in  thirty- 
four  and  closed  in  seven ;   the  interventricular  septum  was  deficient  in 

'  Die  anatomischen  Grundlagen  des  Constitutionsanomalien  des  Menschen,  Marburg, 
1878. 
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thirty-five  and  perfect  in  eleven  ;  the  foramen  ovale  and  the  interventricular 
septum  were  deficient  in  twenty-seven ;  the  foramen  ovale  was  closed  and 
the  interventricular  septum  was  perfect  in  four. 

Of  the  forty-six  cases  cyanosis  existed  in  a  minor  degree  in  nineteen,  in 
a  more  pronounced  degree  in  thirteen,  was  absent  in  four,  and  doubtful  in 
ten. 

Of  the  eighteen  cases  in  which  the  ductus  arteriosus  was  closed,  the  pul- 
monary artery  was  open  in  fourteen  and  closed  in  four ;  the  foramen  ovale 
was  open  in  twelve  and  closed  in  five  ;  the  ventricular  septum  was  open  in 
thirteen  and  closed  in  five  ;  the  foramen  ovale  and  septum  ventriculum  were 
open  in  seven  and  closed  in  none.  Of  these  eighteen  cases  cyanosis  was 
absent  in  two. 

The  following  are  among  the  more  important  facts  which  he  states  must 
be  taken  into  account  in  considering  the  mechanism  of  cyanosis  in  cases  of 
cardiac  malformation.  In  a  considerable  majority  of  cases — seventy-one 
per  cent. — the  ductus  arteriosus  is  patent.  Of  these  only  twenty-three  per 
cent,  had  an  open  pulmonary  orifice,  as  compared  with  seventy-seven  per 
cent,  in  the  group  with  the  ductus  arteriosus  closed, — a  ratio  which  is  nearly 
reversed  as  regards  closure  of  the  pulmonary  orifice.  "As  regards  the 
relative  significance  of  special  lesions  in  cyanosis,  closure  of  the  pulmonary 
orifice  and  patency  of  the  foramen  ovale  and  the  ventricular  septum  are 
most  frequently  associated  with  it,  and,  conversely,  the  patency  of  the  pul- 
monary orifice  and  the  closure  of  the  foramen  ovale  and  the  ventricular 
septum  are  associated  with  relative  absence  or  a  minor  degree  of  that  state." 

A  discussion  of  the  various  theories  which  have  been  brought  forward 
to  explain  this  symptom  does  not  come  within  the  range  of  a  j)ractical  work 
of  this  kind.  It  is  sufficient  to  say  that  the  two  which  have  been  most 
widely  accepted  have  been  that  of  Morgagni — who  referred  it  to  the  general 
congestion  of  the  venous  system  due  to  obstructive  processes  similar  in  kind, 
though  less  in  degree,  to  those  which  occur  in  various  affections  of  the  adult 
— and  that  of  William  Hunter,  who  attributed  the  discoloration  to  the  ad- 
mixture of  the  venous  and  arterial  blood.  The  former  view  was  maintained 
by  Louis  and  by  Moreton  Stills,  whose  inaugural  thesis  at  the  University 
of  Pennsylvania  in  1844  was  a  masterly  summary  in  favor  of  Morgagni's 
theory. 

The  congestive  view  is  now  very  generally  accepted,  and  the  work  of 
Dr.  Morrison  seems  to  make  it  additionally  clear  that  "  the  main  though 
not  the  only  factor  in  the  production  of  cyanosis  is  the  inadequate  aid 
afforded  to  the  circulation  by  diminished  lung-functions."  So  far  as  I 
know,  chronic  emphysema  is  the  only  condition,  other  than  congenital 
heart-disease,  in  which  we  see  patients  cyanosed  for  days  or  even  longer 
and  yet  able  to  get  about  or  even  to  walk  to  hospital.  Here  certainly  it 
is  a  matter  of  diminished  lung-function. 

The  cyanosis  in  the  majority  of  cases  of  cardiac  anomalies  appears  early, 
within  the  first  week  of  life ;  it  may  gradually  disappear,  to  recur  under 
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conditions  of  excitement  or  upon  exertion.  The  external  temperature  is 
reduced,  owing  to  the  prolonged  stay  of  the  blood  in  the  superficial  capillary 
vessels,  and  the  patient  often  complains  of  chilliness.  The  internal  tem- 
perature of  the  body  is  apparently  not  reduced.  Dyspnoea,  i)articularly  on 
slight  exertion,  and  cough  are  common  symptoms.  The  child  does  not 
thrive  as  do  other  children  :  it  is  usually  feeble  and  dwarfed,  and  often 
displays  a  lethargy  both  of  mind  and  of  body. 

Clubbing  of  the  fingers  and  of  the  toes  is  a  very  characteristic  feature  in 
cyanosis  of  congenital  heart-disease. 

Local  Symptoms. — The  patient  may  not  complain  of  any  cardiac  dis- 
tress, and  a  ph3-sical  examination  may  be  necessary  to  determine  the  nature 
of  the  trouble.  Inspection  may  show  marked  bulging  of  the  prsecordia, 
more  particularly  in  the  sternal  region  and  over  the  third,  fourth,  and  fifth 
left  costal  cartilages.  This  is  usually  associated  with  strong  heaving  im- 
pulse in  the  lower  sternum  and  even  in  the  epigastrium. 

Palpation  may  discover  a  thrill  which  is  more  common  towards  the  base 
than  at  the  apex  of  the  heart. 

Percussion-dulness  is,  as  a  rule,  increased,  particularly  towards  the 
right,  and,  as  Gerhardt  has  remarked  in  cases  of  pulmonary-valve  disease, 
along  the  left  margin  of  the  sternum  even  as  high  as  the  second  rib. 

Auscultation  does  not  always  reveal  the  presence  of  a  murmur,  but  in 
the  majority  of  instances  there  is  a  loud  bruit,  systolic  in  time,  with  the 
maximum  intensity  towards  the  base  of  the  heart.  Diastolic  murmurs  are 
much  less  commonly  heard. 

DIAGNOSIS. 

The  diagnosis  of  patency  of  the  ductus  arteriosus  has  been  made  in 
sevei-al  instances, — more  often,  indeed,  than  it  has  been  confirmed  post 
mortem. 

Cyanosis  lias  been  very  frequently  recorded.  In  the  forty-six  cases 
analyzed  by  Morrison  it  was  absent  in  four,  present  in  a  minor  degree  in 
nineteen  and  in  a  more  pronounced  degree  in  thirteen,  and  doubtful  in  ten. 
The  physical  signs  are  chiefly  those  of  great  hypertrophy  of  the  heart, 
particularly  of  the  right  ventricle.  Gerhardt  has  referred  to  the  marked 
prominence  in  the  upper  cardiac  region,  and  to  the  extension  of  the  area  of 
duluess  to  the  left  of  the  sternum,  reaching  as  high  as  the  second  rib,  due 
to  the  dilated  and  hypertrophied  conns  arteriosus  and  the  distended  pul- 
monary artery.  A  loud  systolic  mui-mur  in  the  second  and  third  left 
interspaces  and  in  some  instances  a  diastolic  murmur  have  been  present 
which  may  completely  obliterate  the  sounds.  There  are  no  unequivocal 
physical  signs. 

The  diagnosis  of  congenital  narrowing  or  closure  of  the  pulmonary 
orifice  has  a  greater  interest  than  that  relating  to  any  one  of  the  congenital 
defects,  owing  to  the  fact  that  in  these  cases  the  duration  of  life  may  be  pro- 
longed for  many  years.     Cyanosis  and  its  accompanying  phenomena  are 
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usually  present ;  the  pulse  is  small,  often  irregular ;  palpitation  is  com- 
plained of;  there  may  be  cardiac  pain.  Physical  examination  shows  more 
or  less  prominence  of  the  prascordia,  such  as  almost  invariably  accompanies 
hypertrophy  of  the  heart  in  children.  Percussion  shows  enlargement  of  the 
right  heart,  the  dulness  extending  beyond  the  right  border  of  the  sternum, 
and  the  maximum  impulse  is  frequently  in  the  region  of  the  xiphoid  carti- 
lage. There  are  instances,  indeed,  in  which  the  impulse  has  here  been 
marked,  although  scarcely  detectable  in  the  normal  situation.  A  thrill, 
systolic  in  time,  not  propagated  into  the  carotid,  and  of  maximum  intensity 
towards  the  right  base,  is  common.  On  auscultation  there  is  a  systolic 
murmur  of  maximum  intensity  over  the  conus  and  pulmonary  orifice  in  the 
region  of  the  second  and  third  left  costal  cartilages.  The  second  pulmonary 
sound  is  usually  feebler  than  the  aortic,  and  in  some  instances  has  been 
accompanied  by  a  diastolic  murmur. 

Atresia  of  the  pulmonary  orifice  with  open  ductus  arteriosus  may  also 
be  accompanied  by  a  systolic  murmur  of  maximum  intensity  at  the  pulmo- 
nary cartilage.  The  first  sound  may  be  reduplicated.  The  rhythm  may  be 
disturbed.  It  may  be  extremely  irregular,  or,  in  some  instances,  the  shorten- 
ing of  the  diastolic  pause  gives  a  fcetal  tic-tac  character  to  the  sounds. 

Although  the  clinical  diagnosis  of  this  condition  has  been  correctly  made 
m  many  cases,  yet  it  must  be  confessed  that  errors  are  very  common,  and 
cases  of  defect  of  the  septum  and  persistency  of  the  ductus  arteriosus  and 
congenital  tricuspid  stenosis  cannot  always  be  distinguished  from  pulmo- 
nary-valve disease.  The  statement  of  Peacock,  above  referred  to,  as  to 
the  enormous  percentage  of  affections  of  this  orifice  in  persons  cyanosed 
from  birth  who  have  survived  the  twelfth  year,  is  an  important  collateral 
factor  in  the  diagnosis  of  such  cases. 

The  following  instances  illustrate  some  points  in  the  diagnosis  of  these 
cases: 

Charles  W.,  aged  twenty-two  months,  seen  with  Dr.  J.  Madison  Taylor  May  5,  1887. 
He  was  the  sixth  child.  Nothing  special  was  noticed  until  the  ninth  day,  when  the  mother 
observed  that  he  was  blue,  particularly  when  he  cried.  He  throve  well  until  the  seventh 
month,  when  he  lost  power  on  the  right  side,  particularly  in  the  arm,  which  was  still 
affected  at  the  time  of  observation ;  the  movement  of  the  fingers  was  particularly  imper- 
fect. The  child  looked  healthy ;  the  head  was  well  formed,  though  the  anterior  fontanel 
opening  was  one  and  one-fourth  inches.  The  general  color  of  the  face  was  good,  though 
the  lips  were  blue.  The  finger-tips  were  livid,  the  nails  quite  cyanotic.  The  dorsal  veins 
of  the  fingers  were  remarkably  distended,  rather  more  on  the  left  than  on  the  right  side. 
There  was  a  wavy  pulsation  in  the  vessels  of  the  neck.  The  cardiac  impulse  was  seen  just 
below  and  within  the  nipple-line.  On  palpation  it  was  to  be  felt  just  outside  the  nipple- 
line,  but  was  not  specially  forcible ;  there  was  no  thrill.  The  dulness  extended  from  the 
upper  border  of  the  fourth  rib ;  to  the  right  it  did  not  extend  beyond  the  sternal  border. 
On  auscultation  at  the  apex  there  was  a  loud  shock,  with  a  ringing  first  sound,  and  a  soft, 
distant,  systolic  murmur.  As  the  sternum  was  approached  this  became  louder,  and  it  had 
a  maximum  intensity  on  the  third  rib  and  in  the  second  left  interspace.  It  was  well  heard 
also  outside  this  interspace,  gradually  disappearing  towards  the  axilla.  At  the  angle  of 
the  scapula  both  sounds  were  heard  free  from  murmur.  At  the  aortic  cartilage  the  sounds 
were  clear, — the  second  ringing. 
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James  D.,  aged  ten  years,  idiot,  inmate  of  the  Pennsylvania  Institution  for  Feeble- 
Minded  Children.  He  was  feeble  as  a  child,  and  did  not  walk  until  his  fifth  year ;  he  is 
now  small  and  not  sufficiently  developed  for  a  child  of  his  age.  There  is  intense  cyanosis, 
particularly  of  the  face  and  of  the  hands ;  the  finger-tips  are  quite  livid ;  the  terminal 
phalanges  are  clubbed,  as  are  the  toes  also ;  the  tongue  protrudes,  and  has,  with  the  lips,  a 
distinct  bluish  tinge.  The  chest  is  large,  much  tiattened,  and  depressed  in  the  lower 
axillary  regions.  The  costal  margin  is  strongly  everted  and  the  sternum  rostrated.  The 
heart-impulse  is  seen  in  the  epigastrium,  not  in  the  nipple-region.  The  pulse  is  small  and 
feeble. 

On  palpation  the  impulse  is  not  forcible.  The  shock  of  sounds  can  be  felt  in  the  nipple- 
region.     There  is  no  thrill.     The  area  of  absolute  cardiac  dulness  is  diminished. 

On  auscultation  a  loud  systolic  murmur  in  the  nipple-region  obliterates  the  first  sound, 
is  propagated  into  the  axilla,  and  is  heard  at  the  scapula.  Towards  the  sternum  it  increases 
in  intensity,  and  the  maximum  is  over  the  fourth  left  costal  cartilage  ;  here  the  murmur  is 
very  intense,  but  both  sounds  are  heard.  In  the  area  of  pulsation  in  the  epigastrium  the 
murmur  is  also  heard,  but  the  sounds  are  here  of  an  entirely  different  character,  owing  to 
the  echo  which  accompanies  them.  There  is  here  a  distant  but  very  distinct  diastolic 
rumble.  At  the  aortic  cartilage  the  systolio  murmur  is  feeble ;  the  second  sound  is  louder 
at  the  aortic  than  at  the  pulmonary  cartilage.  The  lungs  are  everywhere  hyper-resonant. 
The  breath-sounds  are  loud  and  breezj',  and  expiration  is  a  little  prolonged. 

These  cases  illustrate  the  difficulties  encountered  in  arriving  at  a  satis- 
factory diagnosis  of  the  exact  lesions.  In  the  first  case,  the  child  twenty- 
two  months  old,  the  position  of  the  maximum  intensity  of  the  murmur  over 
the  third  rib  and  in  the  second  left  interspace  was  the  only  really  definite 
physical  sign.  Whether  it  was  caused  by  stenosis  of  the  pulmonary  artery, 
imperfection  of  the  auricular  septum,  or  patency  of  the  ductus  arteriosus, 
could  not,  I  think,  be  determined. 

In  the  second  case  the  loudness  of  the  murmur  at  the  apex  and  its 
transmission  to  the  scapula,  just  as  in  mitral  disease  in  the  adult,  suggest 
involvement  of  this  orifice ;  on  the  other  hand,  the  maximum  intensity  of 
the  murmur  on  the  sternum  and  at  the  fourth  left  costal  cartilage,  and  the 
occurrence  of  a  diastolic  rumble  not  present  at  the  apex,  are  very  suggestive 
of  tricuspid  disease,  and  the  case  is  very  possibly  one  of  involvement  of 
this  orifice  with  imperfection  of  the  septum. 

The  majority  of  all  cases  of  congenital  cardiac  defect  do  not  survive 
birth  more  than  a  few  hours  or  a  few  days.  In  stenosis  of  the  pulmonaiy 
artery  there  are  cases  on  record  in  which  the  patient  has  lived  to  a  com- 
paratively advanced  age ;  and,  as  has  already  been  mentioned,  the  same  holds 
good  in  instances  of  narrowing  of  the  conns  arteriosus  of  the  left  ventricle. 
In  cases  of  open  foramen  ovale  with  patency  of  the  ductus  arteriosus,  adult 
life  has  been  reached.  Death  commonly  results  from  aifections  of  the  lungs, 
sometimes  from  hsemoptysis,  and  very  often  from  tuberculous  disease. 
Dropsy  rarely  supervenes. 

TREATMENT. 

The  treatment  of  congenital  heart-disease  is  largely  hygienic.  Fresh 
air,  avoidance  of  cold  and  of  all  conditions  liable  to  induce  bronchial  irri- 
tation, and  a  carefully-regulated  diet  constitute  the  most  essential  elements. 
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In  attacks  of  dyspnoea  the  child  naturally  assumes  the  position  in  which 
it  can  most  effectually  inspire, — usually  a  sitting  posture,  with  the  shoulders 
more  or  less  fixed.  Bloodletting,  under  these  circumstances,  might  be  freely 
employed,  as  is  done  with  good  effect  in  cardiac  dilatation  and  in  emphysema. 

As  to  medicinal  agents,  the  peroxide  of  hydrogen  in  eight-minim  doses 
three  times  a  day  has  been  recommended  by  Sir  William  Foster.  Brisk 
saline  cathartics  are  also  very  beneficial.  Digitalis  must  be  used  with  care, 
but  when  hypertrophy  begins  to  fail  and  the  dilatation  to  increase  we  have 
nothing  to  take  its  place.  In  the  distressing  dyspnoea,  which  is  often  very 
worrying  at  night,  Hoffmann's  anodyne,  chloroform  with  spirit  of  camphor, 
and  whiskey  are  of  service.  Hypodermic  injections  of  ether  will  prove  of 
value  in  cases  in  which  the  use  of  digitalis  is  contra-indicated. 


ENDOCARDITIS,  ACUTE  AND  SUBACUTE. 

By  W.   B.   CHEADLE,  M.D.,  F.R.C.P. 


Definition. — luflammation  of  the  lining  membrane  of  the  heart,  affect- 
ing chiefly  the  iibrous  structure  of  the  cardiac  valves  and  their  tendinous 
attachments. 

Etiology. — Endocarditis  is  probably  never  idiopathic  or  primary  except 
in  case  of  direct  injury,  but  always  secondary  to  some  other  affection.  It 
occurs  most  commonly  in  connection  with  acute  articular  rheumatism,  but 
it  arises  also  in  the  course  of  chorea  and  of  the  specific  fevers,  especially 
scarlet  fever,  less  frequently  in  measles  and  eiysipelas,  and  more  rarely  still 
in  enteric  fever  and  variola.  It  occurs  likewise  as  a  complication  of  puer- 
peral fever  and  other  forms  of  septiesemia  and  pyaemia,  and  occasionally 
during  pregnancy  or  after  parturition,  and  as  a  result  of  syphilis. 

The  influence  of  chorea  in  producing  endocarditis  has  been  referred  to 
attrition  or  disorder  supposed  to  arise  during  the  valvular  movements. 
Yet,  as  the  cardiac  force  is  usually  much  lessened  in  chorea,  it  is  not  easy 
to  see  how  any  condition  of  more  forcible  friction  can  exist.  The  con- 
nection with  chorea  is  probably  solely  through  the  rheumatic  state.  Recent 
observations  as  to  the  occurrence  of  subcutaneous  nodules  and  other  rheu- 
matic manifestations  in  chorea,  and  especially  in  chorea  in  which  heart- 
disease  occurs,  render  it  highly  probable  that  the  endocarditis  of  cliorea 
is  entirely  of  rheumatic  origin.  It  is  possible  that  in  some  cases  a  soft 
mitral  murmur  is  produced  by  atony  or  pai-esis  of  the  cardiac  muscle  and 
consequent  leakage  of  the  valve  from  imperfect  closure,  as  suggested  by 
Dr.  Sturges ; '  but  in  the  majority  the  lesion  is  organic  :  if  the  murmur 
subsides,  it  comes  back  later  and  remains.  Dr.  Wilks  holds  that  all  mitral 
systolic  murmurs  associated  with  chorea  are  organic ;  Dr.  Sansom  has  come 
to  the  same  conclusion.  Dr.  Stephen  Mackenzie  ^  found  evidence  of  per- 
manent heart-disease  absolutely  certain  in  sixty  per  cent.,  and  possibly  in 
over  eighty  per  cent.,  of  cases  of  choreic  murmur  examined  from  one  to  five 
years  after.  I  have  no  exact  statistics  upon  this  point,  but  all  my  obser- 
vations point  very  strongly  to  the  conclusion  that  the  mitral  and  aortic  mur- 

'  Chorea,  p.  56. 

2  Trans.  luternat.  Med.  Cong.,  1881,  vol.  iv.  p.  104. 
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murs  of  chorea  are  almost  invariably  organic :  first,  because  of  the  frequent 
association  of  rheumatic  arthritis,  chorea,  and  endocarditis  ;  secondly,  because 
I  have  so  frequently  seen  serious  valvular  disease  eventually  develop  after 
chorea,  when  there  was  at  the  time  only  a  soft  passing  murmur,  or  redupli- 
cation of  the  second  sound,  or  even  no  alteration  of  the  heai-t's  sound  at  all 
during  the  primary  chorea  ;  thirdly,  because  of  the  frequent  occurrence  of 
organic  heart-disease  in  which  the  chief  pathological  antecedent  is  chorea ; 
fourthly,  the  significant  association  with  pericarditis.  The  choreic  valvular 
affection,  being  then  organic,  must  be  ascribed  to  endocarditis.  Endocarditis 
does  undoubtedly  take  place  frequently  in  chorea.  The  morbid  appearances 
met  with  in  the  valves  in  organic  heart-disease  connected  with  chorea  are 
exactly  those  produced  by  endocarditis.  In  the  recent  cases  there  are  the 
headings  and  deposit  of  fibrin.  In  those  of  older  standing  there  are  the 
same  thickening  and  puckering  and  contraction  which  are  seen  to  follow 
endocarditis  from  other  causes.  Endocarditis  being,  then,  clearly  at  any 
rate  the  chief  cause  of  choi'eic  heart-disease,  the  question  arises  as  to  the 
nature  and  cause  of  endocardial  inflammation.  The  close  association  of 
chorea  with  rheumatism  in  a  large  proportion  of  cases,'  on  the  one  hand, 
and  the  close  association  of  endocarditis  with  rheumatism  on  the  other, 
naturally  suggest  that  the  endocarditis  is  rheumatic.  Pathologically  it  is 
impossible  to  distinguish  the  morbid  appearances  and  results  of  an  endocar- 
ditis associated  with  rheumatism  from  the  same  condition  associated  with 
chorea ;  and  constantly  we  find  chorea,  endocarditis,  and  articular  rheu- 
matism together. 

It  is  a  very  significant  fact,  moreover,  that  endocarditis  picks  out  espe- 
cially the  cases  of  chorea  associated  with  rheumatism.  Out  of  eighty-four 
cases  of  chorea  of  which  I  have  accurate  notes  with  regard  to  these  precise 
points,  in  sixty-two  there  was  a  history  of  rheumatism  in  the  patient  or  in 
near  blood-relations,  and  in  the  remaining  twenty-two  no  history  of  rheu- 
matic taint.  In  the  sixty-two  rheumatic  choreas  there  was  organic  heart- 
disease  in  forty-three,  or  69.3  per  cent. ;  in  the  twenty-two  cases  in  which 
no  rheumatism  could  be  traced  there  M'as  organic  heart-disease  in  six  only, 
or  27.2  per  cent.  The  statistics  of  the  Collective  Investigation  Commit- 
tee^ show  a  similar  discrepancy,  although  it  is  less  marked, — viz.,  fifty  per 
cent,  as  against  thirty-five  per  cent.  This  is  owing  partly  perhaps  to  less 
complete  and  minute  inquiry  by  a  large  body  of  busy  practitioners  of  vary- 
ing degrees  of  observing  power  and  thoroughness,  and  partly  to  the  fact 
that  they  take  into  account  only  antecedent  and  concurrent  arthritis  as  evi- 

'  The  Collective  Investigation  Statistics  of  the  British  Medical  Association,  vol.  iii., 
give  from  thirty-nine  to  forty-four  per  cent,  of  antecedent  or  immediately  associated  rheu- 
matic arthritis.  Dr.  Barlow  estimates  the  proportion  of  proved  connection  at  fifty-seven 
per  cent.  My  own  statistics  give  fifty-five  per  cent.  Dr.  Sturges  places  it  at  about  twenty 
per  cent. ;  but,  as  this  relates  only  to  previous  well-marked  attacks  of  acute  rheumatic 
arthritis,  it  is  clearly  inadequate.     See  previous  article  on  Eheumatism,  vol.  i.  p.  803. 

2  Rep.  of  Coll.  Inv.  Comm.  of  Brit.  Assoc,  1887,  vol.  iii. 
Vol.  II.— 49 
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dence,  omitting  other  manifestations  of  rheumatism.  Tliere  is,  then,  a 
special  connection  between  the  endocarditis  of  chorea  and  the  endocarditis 
of  rheumatism,  and  it  is  highly  probable  that  whenever  it  occurs  in  relation 
to  chorea  it  is  of  rheumatic  origin,  even  if  there  be  no  positive  histoiy  of 
other  manifestation  of  the  disease. 

Endocarditis,  again,  which  sometimes  arises  in  relation  to  erythema 
and  to  fibrous  nodules  is  almost  certainly  rheumatic.  As  with  chorea,  tlie 
special  connection  of  these  with  rheumatism  renders  their  appearance  in  a 
case  of  endocarditis  strong  presumptive  evidence  of  its  rheumatic  nature. 

Taking  endocarditis  in  children,  then,  generally,  it  may  be  affirmed  that 
it  is  deijendent  upon  the  rheumatic  state  in  the  vast  majority  of  cases. 
Dr.  West '  gives  statistics  of  one  hundred  and  forty  cases,  of  which  in  62.1 
per  cent,  rheumatism  was  either  known  or  asserted  on  good  grounds  to  have 
been  the  starting-point  of  the  mischief  And  this  takes  into  account  only 
pre-existing  or  concurrent  arthritis,  omitting  all  the  large  number  of  cases 
in  which  the  rheumatic  arthritis  occurred  later,  together  with  those  in  which 
the  evidence  of  rheumatism  consists  of  other  manifestations  than  arthritis, 
such  as  erythema  and  fibrous  nodules.  Dr.  West  (op.  cit.)  also  quotes  the 
estimate  of  IM.  Roger  that  seventy-eight  per  cent,  of  cases  of  heart-disease  in 
children  are  rheumatic,  and  tliat  of  M.  Cadet  de  Gassicourt,  which  places 
the  proportion  at  eighty-two  per  cent.  Dr.  Goodhart,  in  two  hundred  and 
forty-eight  cases  of  heart-disease,  noted  one  hundred  and  fifty-four  as 
rheumatic,  or  sixty-two  per  cent. ;  and  this,  like  most  of  these  statistics, 
includes  only  cases  of  antecedent  or  concurrent  rheumatic  arthritis  or  with 
rheumatic  family  history,  and  therefore  is  below  the  mark. 

In  a  special  investigation  which  I  carried  out  for  some  years  with 
regard  to  this  point,  of  one  hundred  and  five  cases  of  which  I  have  accurate 
record  I  find  a  clear  history  of  acute  rheumatic  arthritis  in  the  patients  or 
near  blood-relations  in  eighty-five,  or  eighty  per  cent.  If  the  existence 
of  chorea  or  other  rheumatic  phases  were  to  be  admitted  as  evidence,  the 
proportion  would  be  higher  still. 

It  may  be  noted,  further,  that  the  other  conditions  in  relation  to  which 
endocarditis  is  met  witli  have  also  some  close  association  with  acute  rheu- 
matism, as,  for  instance,  scarlet  fever,  in  the  course  of  which  symptoms  of 
acute  rheumatism  not  unfrequently  occur,  also  pregnancy  and  parturition, 
which  are  known  predisposing  causes  of  acute  rheumatism,  and  chorea, 
likewise  esjjecially  associated  with  tlie  rheumatic  state. 

The  fact  of  the  association  of  endocarditis  with  conditions  such  as  rheu- 
matism, the  specific  fevers,  pyasmia  and  septicseraia,  erysipelas,  and  Bright's 
disease,  is  very  suggestive  of  its  immediate  dependence  upon  the  presence 
in  the  blood  of  some  morbid  material  which  by  its  irritant  properties  or  by 
causing  capillaiy  stasis  or  thrombosis  acts  as  the  exciting  cause  of  inflam- 
mation.    When  endocarditis  occurs  in  the  course  of  scarlet  fever,  it  comes 

'Diseases  of  Infancy  and  Childhood,  7th  ed.,  p.  553. 
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on  usually  in  the  stage  of  desquamation.  In  twelve  cases  of  this  kind 
recorded  by  Dr.  West  ^  it  was  accompanied  by  fever  and  anasarca,  so  that 
the  association  was  possibly  with  the  urtemic  rather  tliau  with  the  scarlatinal 
poison,  although  the  condition  of  the  urine  is  not  stated.  But  cases  are 
recorded  in  which  endocarditis  supervened  in  the  first  few  days  of  scarlet 
fever,  when  there  was  no  sign  of  any  renal  affection.  In  many  of  these 
cases  there  were  concomitant  pain  and  tenderness  of  joints  not  to  be  distin- 
guished from  those  of  acute  rheumatism.  In  Dr.  Ashby's^  cases  referred  to 
in  the  article  on  rheumatism  the  symptoms  set  in  with  great  regularity 
about  the  end  of  the  first  week.  In  most  of  these  slight  cardiac  bruits  de- 
veloped, but  were  not  regarded  as  indicating  endocarditis,  and  were  not 
persistent.  The  condition  was  attributed  to  septicaemia  rather  than  to 
rheumatism. 

Mechanical  injury  has  been  mentioned  as  a  cause  of  endocarditis.  This 
occurs  chiefly  in  the  case  of  a  ruptured  valve,  probably  through  the  im- 
pinging of  the  torn  portion  against  adjacent  membrane,  causing  friction  or 
slight  contusion  with  each  successive  contraction  of  the  heart. 

The  existence  of  old-standing  valvular  disease  is  certainly  a  powerful 
predisposing  cause  of  endocarditis.  Possibly  its  action  is  mechanical  in 
the  same  way,  through  the  knocking  or  rubbing  of  excrescences  against 
one  another  or  against  the  lining  of  the  valves,  and  possibly  because  in 
all  tissues  an  inflammation  once  excited  is  renewed  there  with  abnormal 
readiness. 

Increase  of  tension  is  credited  with  being  concerned  in  the  production 
of  endocarditis,  this  being  founded  upon  the  almost  absolute  limitation  of 
endocardial  inflammation  to  the  left  cavities  of  the  heart ;  and  it  is  pointed 
out  that  the  position  is  reversed  in  the  case  of  the  fcetus,  endocarditis  being 
limited  in  that  case  to  the  right  heart.  It  is  clear  that  this  is  the  situation 
of  greatest  tension  in  each  case, — there  being  after  birth  greatest  resist- 
ance and  greatest  propulsive  power  to  ovei'come  it,  and  therefore  greater 
shock  and  friction,  in  the  left  heart,  while  before  birth  these  are  greatest 
in  the  right  heart,  owing  to  the  undeveloped  state  of  the  pulmonary 
circulation.  There  is,  however,  also  less  difference  between  the  blood 
of  the  left  and  right  heart  in  the  foetus  in  utero,  and  it  is  possible  that 
the  rheumatic  or  other  virus  acquires  greater  potency  in  oxygenated 
arterial  than  in  venous  blood.  The  fact  of  the  prevalence  of  chronic 
endocarditis  and  endarteritis  in  conditions  such  as  Bright's  disease  gives 
some  support  to  the  tension  theory ;  but  it  is  at  least  just  as  likely  that 
the  effete  matters  in  the  blood  may  act  as  direct  irritants,  and  this,  and 
not  increased  tension,  be  the  efficient  cause  of  inflammation.  Yet  it 
must  not  be  overlooked  that  the  valves,  where  tension  and  friction  are 
greatest,  are  the  special  seats  of  endocarditis,  and  tension  may  be  regarded 

'  Diseases  of  Infancy  and  Childhood,  7th  ed.,  p.  554;  see  also  the  article  on  rheu- 
matism in  this  work,  vol.  i.  p.  788. 

'  Brit.  Med.  Jour.,  Sept.  15,  1883,  pp.  514,  515l 
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as  one  factor  in  its  production,  the  other  chief  agent  being  a  morbid 
condition  of  the  blood. 

Age  has  a  distinct  influence  as  a  predisposing  cause  of  endocarditis, 
probably  chiefly  through  the  rheumatic  connection.  Children  are  especially 
liable  to  it.  It  is  impossible  to  agree  with  Rosenstein's  assertion  that  the 
disposition  to  endocardial  affections  is  not  so  great  in  childhood  as  after 
puberty.  It  is  opposed  to  the  experience  of  others.  The  results  of  the 
Collective  Investigation  Committee*  give  seventy-two  per  cent,  in  cases  of 
rheumatism  in  children,  as  compared  with  about  forty-six  per  cent,  in  adult 
males,  although  in  the  case  of  females  the  discrepancy  is  much  less.  It 
appears  to  be  especially  common  between  the  ages  of  four  and  twelve. 
Under  four  it  is  certainly  less  common  than  after,  yet  is  by  no  means  un- 
known. ]\Iauy  cases  are  on  record  of  the  occurrence  of  mitral  endocar- 
ditis in  children  a  few  months  old. 

The  disease  has  been  shown  to  occur  even  before  birth.  Mr.  Bland 
Sutton  relates  a  case  of  recent  endocarditis  in  a  foetus  of  eight  months. 
There  was  puckering  and  thickening  of  the  mitral  valve,  and  the  margins 
of  the  aortic  and  pulmonary  valves  were  fringed  with  soft  vegetatious. 
Other  cases  are  on  record  of  adhesion  and  thickening  of  the  valves,  prob- 
ably caused  by  intra-uterine  endocarditis. 

Sex. — It  does  not  appear  that  in  the  case  of  children  sex  exercises  any 
marked  influence  upon  the  production  of  endocarditis :  if  a  boy  and  a  girl 
have  rheumatism,  their  chances  of  endocarditis  appear  to  be  equal.  But, 
seeing  that  more  girls  have  rheumatism  than  boys, — and  if  we  regard 
chorea  as  generally  rheumatic  the  proportion  is  further  raised, — more  girls 
have  endocarditis ;  and  this  probably  throws  light  upon  the  singular  fact 
that  mitral  stenosis  is  so  common  among  young  women  :  it  is  constantly 
a  legacy  of  the  rheumatism  of  childhood,  in  which  mitral  stenosis  is  so 
frequent  a  lesion. 

In  endocarditis  from  other  causes  there  is  probably  an  equality  between 
the  sexes ;  but  on  this  point  statistics  are  wanting. 

Pathology  and  Morbid  Anatomy. — The  endocardium  is  a  highly  vas- 
cular membrane,  and  the  valves  equally  so  with  the  rest ;  capillary  vessels 
are  numerous,  and  vessels  of  some  size  are  met  with  immediately  beneath 
in  the  subendocardial  connective  tissue:^  the  conditions  are  thus  favorable 
to  the  genesis  of  the  inflammatory  state. 

There  is  another  condition,  I  imagine,  present  in  the  case  of  children, 
which  probably  plays  an  important  pai't, — viz.,  a  readiness  of  tissues  to 
proliferate,  which  is  a  characteristic  of  the  period  of  growth.  This  is  seen 
perhaps  in  the  general  tendency  to  connective-tissue  growths  during  early  life 
and  in  the  extreme  rapidity  with  which  the  heart  hypertrophies  in  obstruc- 
tive valvular  disease.     It  also  appears  again  in  most  significant  relation  to 

'  Brit.  Med.  Jour.,  Feb.  2.5,  1888,  p.  391. 

'  Klein  and  Noble  Smith,  Atlas  of  Histology,  p.  148. 
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endocarditis  in  the  often-mentioned  connective-tissue  formation  of  subcuta- 
neous nodules.  It  is  a  reasonable  su2:)position,  I  think,  that  under  similar 
stimulation  the  tissues  of  young  subjects  will  proliferate  more  readily  than 
those  of  the  old.  It  has  been  pointed  out,  in  speaking  of  the  etiology, 
that  the  left  side  of  the  heart  is  chiefly  implicated  after  birth.  In  certain 
cases  the  tricuspid  valve  is  also  the  seat  of  endocarditis ;  sometimes,  but  not 
often,  it  is  more  extensively  affected  than  the  mitral  or  the  aortic ;  more  rarely 
still  it  is  involved  alone.  The  pulmonary  valves  invariably  escape  endocar- 
ditis, the  left  side  then  being  the  principal  seat  of  inflammatory  changes. 
In  children,  as  in  adults,  of  the  two  valves  on  that  side  the  mitral  is  more 
often  afiected  than  the  aortic.  Out  of  one  hundred  consecutive  cases  of 
heart-disease  in  children  examined  by  me,  the  mitral  was  affected  alone  in 
eighty-seven.  Of  these,  sixty  were  instances  of  regurgitation,  six  of  steno- 
sis, and  twenty-one  of  both  regurgitation  and  stenosis ;  two  were  cases  of 
aortic  obstruction,  one  of  aortic  regurgitation,  and  five  of  aortic  and  mitral 
disease  together.  One  was  a  case  of  simple  dilatation,  and  five  were  in- 
stances of  congenital  pulmonary  stenosis.  This  special  implication  of  the 
mitral  is  attributed  by  Dr.  Sibson^  to  the  fact  that  the  flaps  of  the  mitral 
valve  press  against  each  other  when  the  valve  is  shut  with  much  greater 
force.  The  inflammatory  changes,  further,  are  earliest  and  most  intense  on 
those  portions  most  exposed  to  friction  and  pressure, — viz.,  on  the  auricular 
surface  of  the  mitral  and  the  ventricular  surface  of  the  aortic,  just  within  the 
free  margin  in  each  case.  The  chordae  tendinese  are  often  affected,  and  some- 
times the  general  lining  of  the  left  cavities  is  also  involved.  In  severe 
cases  the  muscular  fibres  beneath  are  implicated,  and  there  is  exudation  into 
the  spaces  between  them. 

The  morbid  changes  which  take  place  in  the  structure  of  the  valves  and 
their  tendinous  attachments  in  endocarditis  are  of  two  kinds,  and  they  are 
exceptionally  well  seen  in  the  case  of  children.  The  structure  of  the  endo- 
cardium consists  of  a  layer  of  flat  endothelial  cells  forming  the  internal 
lining ;  these  rest  upon  a  layer  of  branching  connective-tissue  cells,  and 
below  again  comes  a  coarser  trabecular  layer  of  fibro-elastic  connective 
tissue,  which  is  continuous  with  and  merges  into  the  subendocardial  con- 
nective tissue.  The  valves  are  folds  of  the  endocardium  held  together  by 
fibrous  tissue  between.  The  prime  change  of  all,  the  first  step  in  the  mor- 
bid process  of  endocarditis,  and  the  most  striking  feature  of  it,  is  the  prolifer- 
ation of  the  fibrous  connective  tissue  immediately  beneath  the  endothelium, 
— the  brauched-cell  layer.  With  this  there  is  some  proliferation  of  the 
endothelium,  and  there  is  infiltration  of  the  whole  structure  of  the  valve 
with  leucocytes.  But  the  hyperplasia  of  the  connective  tissue  is  the  chief 
feature,  and  it  is  this  principally  which  gives  rise  to  the  swelling  of  the 
valves.  There  is,  in  addition  to  the  active  cell-change  in  the  valve-struc- 
tures themselves,  a  deposit  of  fibrin  on  the  surface,  either  an  exudation 

'  Reynolds's  System  of  Medicine,  Eng.  ed.,  vol.  iv.  p.  458. 
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from  the  vessels  of  the  part  or  a  precipitation  directly  from  the  general 
blood-stream.  In  this  way  are  produced  the  small  nodulated  projections 
which  we  call  vegetations.  At  first  they  appear  in  children  as  rows  of  red, 
gelatinous-looking,  translucent  beads  at  the  margins  of  the  valves,  resem- 
bling closely  in  appearance  the  normal  corpora  Arantii  of  the  semilunar 
valves,  but  very  numerous ;  then  as  fibrin  is  deposited  they  become  rougher 
and  more  opaque  and  grow  larger.  The  swelling  and  deposit  may  be  re- 
absorbed, or  may  increase  to  such  a  degree  as  to  form  excrescences  large 
enough  to  interfere  mechanically  with  the  passage  of  blood  through  the 
orifice.  The  chordae  tendinese  may  be  similarly  affected  with  bead-like 
swellings  or  vegetations.  Portions  of  the  vegetations  are  liable  to  be  de- 
tached, and  form  emboli  lodging  in  arteries  in  different  parts,  or,  if  the 
healing  process  goes  on,  cicatricial  thickening  and  contraction  follow  and 
cause  various  distortions  of  valves,  which  lead  to  regurgitation  or  stenosis. 
Acute  or  subacute  endocarditis  is  indeed  in  the  case  of  children  the  usual 
— perhaps  the  invariable — starting-point  of  chronic  valvular  disease  of  the 
heart. 

The  cell-proliferation  of  the  fibrous  connective  tissue  of  the  valves  which 
forms  the  basis  of  the  vegetations  and  is  the  chief  feature  of  endocarditis 
is  of  extreme  interest  in  connection  with  the  similar  formations  in  the  sub- 
cutaneous fibrous  tissue, — the  nodules.  Microscopically  the  process  seems 
to  be  identical.  Thin  sections  of  these  nodules  which  I  have  examined 
show  tliem  to  be  composed  of  proliferating  fibrous  tissue, — wavy  elastic 
fibres,  together  with  the  spindle  nucleated  growth  which  marks  the  transi- 
tion-stage from  cells  to  fibres.  They  are  said  to  be  highly  vascular.  Sec- 
tions of  the  nodular  projections  of  the  inflamed  cardiac  valves  show  similar 
wavy  elastic  fibres  and  proliferating  nuclear  growth  of  the  connective  tissue 
beneath  the  endothelium. 

In  view  of  the  close  connection  shown  by  Drs.  Barlow  and  Warner 
and  by  Dr.  Money  to  exist  between  the  evolution  of  these  nodules  and  the 
occurrence  of  endocarditis  and  pericarditis,  this  similarity  of  the  histological 
changes  in  the  subcutaneous  nodules  and  in  the  headings  on  the  cardiac 
valves  reiKlers  it  in  the  highest  degree  probable  that  they  represent  analo- 
gous morbid  changes  set  up  by  the  same  cause.  The  tissue  of  each  pro- 
liferates under  the  stimulus  of  the  irritation  of  the  rheumatic  virus. 

The  changes  which  follow  acute  or  subacute  endocarditis  are  both  grave 
and  numerous.  Fibrous  contraction  and  thickening  and  puckering  or 
ulceration  or  perforation  of  the  valves  and  tendinous  cords,  leading  to 
narrowing  of  the  valvular  ojjenings,  or  causing  imperfect  closure  and  re- 
gurgitation ;  consequent  changes  in  the  cardiac  chambers,  such  as  dilatation 
and  hypertrophy ;  simple  dilatation,  partial  or  general,  from  injury  to  tlie 
muscular  tissues  of  the  walls  by  accompanying  myocarditis ;  sometimes 
embolisms  from  the  detachment  of  fibrinous  concretions  on  the  valves  or 
from  thrombi  in  the  cavities, — all  these  occur  in  the  case  of  children,  as 
with  adults,  and  will  be  treated  of  under  their  proper  headings. 
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Symptoms. — Simi^le  endocarditis,  acute  or  subacute,  uncomplicated  by- 
pericarditis  or  myocarditis,  may  run  its  course  without  giving  rise  to  any 
cardiac  symptoms.  Not  only  may  there  be  no  cardiac  pain  or  palpitation, 
or  dyspnoea  or  distress  of  any  kind,  but  there  may  even  be  no  valve-murmur. 
This  is  shown  by  the  fact  that  a  patient  may  go  through  an  attack  of  rheu- 
matic fever  without  sign  of  implication  of  the  valves  at  the  time,  and  yet 
serious  valvular  mischief  develop  subsequently  which  can  be  accounted  for 
only  by  antecedent  endocarditis.  And  this  masked  endocarditis  is  especially 
common  in  the  case  of  children,  in  whom  the  inflammation  is  particularly 
prone  to  be  insidious  and  subacute. 

In  such  cases  the  only  symptoms  are  those  referable  to  the  disease  which 
underlies  the  endocarditis, — the  rheumatism,  the  pyaemia,  or  the  scarlatina, — 
and  its  existence  is  therefore  a  mere  matter  of  inference  and  suspicion.  As 
was  pointed  out  in  the  article  on  rheumatism,  in  the  rheumatic  endocarditis 
of  childhood,  where  the  distinctive  joint-symptoms  are  slight  or  absent,  the 
occurreuce  of  endocardial  inflammation  frequently  passes  unnoticed.  Often- 
times the  general  illness  is  so  slight  and  featureless  and  transient  that  the 
patient  never  comes  into  the  doctor's  hands  at  all,  or,  if  he  does,  the  heart 
is  not  examined,  because  there  is  nothing  to  suggest  directly  its  implication. 
This  occurrence  of  endocarditis  in  connection  with  rheumatism  where  all 
the  leading  features  of  that  affection  as  it  is  seen  in  adults,  such  as  arthritis, 
sweating,  and  pyrexia,  are  ill  defined  or  absent,  and  without  notable  cardiac 
disturbance,  is,  indeed,  one  of  the  special  features  of  subacute  rheumatic 
endocarditis  in  early  life. 

It  is  of  the  utmost  importance,  then,  in  the  case  of  children,  that  in 
every  condition  in  which  it  is  possible  that  endocarditis  might  arise  the 
heart  should  be  carefully  examined  from  time  to  tinie.  In  articular  rheu- 
matism, however  slight,  in  chorea,  in  erythema,  in  tonsillitis,  in  septic  and 
pyaemic  conditions,  in  nephritis,  this  precaution  should  always  be  taken. 
Even  in  the  slight  febrile  attacks  so  common  in  children  from  many  and 
often  unexplained  causes,  this  should  be  done.  Such  febrile  attacks  may  be 
the  only  general  sign  of  endocarditis,  and  auscultation  may  reveal  an  un- 
expected murmur ;  and  thus  rest  and  treatment  may  save  from  disaster. 

Another  special  feature  of  rheumatic  endocarditis  in  children  is  its  ten- 
dency to  relapse  and  recur.  The  inflammation  subsides  and  revives  again, 
with  simultaneous  relapses  in  other  symptoms, — a  slight  return  of  pyrexia, 
a  fresh  return  of  arthritis  in  some  of  the  joints,  a  new  crop  of  nodules,  or 
an  eruption  of  erythema.  Cardiac  murmurs  perhaps  appear  afresh  or  gain 
increased  intensity,  or  a  new  morbid  sound  appears,  such  as  a  reduplication 
of  the  first  or  second  sound,  or  a  presystolic  thrill  or  rumble,  or  a  pericar- 
dial rub.  In  these  eases  of  relapsing  endocarditis,  extremely  rapid  and 
excited  action  of  the  heart  is  sometimes  a  striking  featui-e,  and  the  pulsa- 
tions may  reach  one  hundred  and  forty  or  one  hundred  and  sixty  in  the 
minute.  Or  there  may  be  little  change  in  the  cardiac  signs,  but  all  the 
while  progressive  endocarditis,  leading  to  greater  and  greater  valvular  mis- 
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chief,  or  serious  tbickeniug  aucl  strangulating  adhesions  of  the  pericardium 
from  accompanying  pericarditis. 

Although  it  is  possible  that  endocarditis  may  go  on  for  a  time  without 
furnishing  any  distinctive  symptoms,  there  is  usually  some  physical  sign,  in 
the  shape  of  a  change  in  the  cardiac  sounds,  a  prolongation  of  the  systole  at 
the  mitral  or  aortic  valve,  or  an  actual  bruit,  or  a  reduplication  of  the  first 
or  second  sound,  to  indicate  its  presence.  These  may  be  discovered  on  aus- 
cultation, although  there  may  be  no  constitutional  symptoms,  such  as  rise  of 
temperature  or  pulse-  or  respiration-rate,  traceable  to  the  endocarditis.  Fre- 
quently the  development  of  a  murmur  or  reduplication  is  the  only  evidence 
of  the  existence  of  endocarditis.  The  most  common  murmur  of  all  is  the 
simple  systolic  mitral,  indicating  regurgitation  ;  next  to  this  is  the  rumbling 
bruit  before  the  systole,  indicative  of  mitral  stenosis  :  in  nearly  one-fourth 
of  the  cases  (twenty-one  out  of  eighty-seven),  according  to  my  statistics,  the 
systolic  mitral  and  the  presystolic  exist  together.  In  a  very  small  propor- 
tion of  cases  the  murmur  is  basic  and  systolic,  signifying  aortic  obstruction; 
more  rarely  still,  diastolic,  indicating  aortic  regurgitation.  Of  these  the 
mitral  systolic  murmur  is  usually,  the  presystolic  mitral  invariabl}',  organic 
and  a  sign  of  endocarditis.  The  aortic  systolic  murmur  is  rarely  hremic  or 
functional.  The  diastolic  aortic  is  invariably  organic  and  a  certain  evidence 
of  endocarditis. 

Another  sign  of  the  advent  of  endocardial  inflammation  especially 
common  in  rheumatic  endocarditis  in  children  is  reduplication  of  the 
second  sound,  audible  at  the  apex,  but  not  audible  at  all  at  the  base  of 
the  heart.  A  reduplication  of  the  second  sound  at  the  base  is  a  frequent 
phenomenon,  and  its  existence  is  easily  explained  by  the  difference  in  time 
of  closure  of  the  aortic  and  pulmonary  valves,  due  to  the  difference  of  re- 
sistance in  the  systemic  and  pulmonary  arterial  systems  respectively.  It  is 
met  with  in  Bright's  disease  on  the  one  hand,  and  in  pulmonary  obstruction 
on  the  other.  But  the  reduplication  of  the  second  sound  at  the  apex  is  less 
easy  to  understand.  It  must  depend  upon  the  asynchronous  falling  open 
of  the  tricuspid  and  mitral  valves  as  the  ventricles  relax  and  the  auricles 
begin  to  contract,  for  there  is  no  other  cardiac  operation  which  occurs  at 
this  moment  of  diastole  which  would  be  audible  at  the  apex  and  not  at 
the  base.  It  cannot  be  due  to  asynchronism  of  the  aortic  and  pulmonary 
valves,  for  that  is  audible  at  the  base  of  the  heart  only,  not  at  the  apex. 
The  want  of  synchronism  between  the  mitral  and  tricuspid  valves  is  prob- 
ably due  to  the  inflammatory  thickening  of  the  mitral,  which  is  thus  ren- 
dered more  rigid  and  yields  less  readily  to  the  first  force  brought  to  bear 
upon  it  than  the  pliant  healthy  tricusjjid.  "When  the  ventricle  relaxes 
at  the  end  of  systole,  the  normal  tricuspid  at  once  flaps  back  in  response 
to  its  suction-force  and  the  weight  of  blood  filling  the  auricle,  while  the 
more  rigid  mitral  does  not  move,  perhaps,  until  the  contraction  of  the 
auricle,  which  begins  a  little  later,  comes  into  play. 

With  this  reduplication  of  the  diastolic  sound  there  is  often  a  distinct 
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murmur  following  the  second  portion  of  the  double  sound, — a  diastolic 
murmur,  soft  and  blowing  in  character.  The  only  explanation  of  this 
seems  to  be  that  the  mitral,  already  becoming  stiffened  and  swollen  by 
the  cellular  proliferation  of  its  connective  tissue,  closes  effectively  when 
driven  forcibly  to  by  the  ventricular  contraction,  but  springs  slightly  open 
again,  like  an  ill-fitting  door,  when  the  pressure  is  relaxed,  and  does  not 
fall  back  completely  and  closely  against  the  ventricular  wall,  thus  narrow- 
ing the  orifice  and  causing  sonorous  eddies  in  the  incoming  stream  from  the 
auricle.  Be  this  as  it  may,  however,  the  interesting  clinical  fact  remains, 
which  I  have  verified  by  numerous  observations,  that  this  reduplication  of 
the  second  sound  limited  to  the  apex,  either  with  or  without  the  accom- 
paniment of  a  diastolic  bruit,  is  the  first  stage  or  sign  of  mitral  stenosis. 
The  whole  morbid  change  of  sound  may  disappear  and  the  valve  resume 
its  normal  state ;  but  far  more  often  it  remains  and  gradually  changes  into 
the  true  presystolic  rumble.  Dr.  Sansora '  has  come  to  much  the  same  con- 
clusion as  to  the  significance  of  reduplication  generally.  His  experience 
leads  him  to  think  that  in  these  cases  endocarditis  is  followed  by  stenosis 
rather  than  by  regurgitation.  But  I  should  limit  the  statement  to  redu- 
plication of  the  second  sound  at  the  apex,  and  make  it  more  absolute  as  to 
the  connection  with  stenosis  of  the  mitral  valve.  This  reduplication  of 
the  second  sound  at  the  apex  and  diastolic  bruit  are,  then,  among  the  most 
certain  signs  of  rheumatic  endocarditis. 

Occasionally  the  first  sound  is  reduplicated,  and  this  may  be  audible  at 
both  apex  and  base  ;  but  the  exact  meaning  of  this  want  of  unison  between 
the  ventricles  is  still  uncertain.  It  is  possibly  due  to  the  first  effect  of 
increased  resistance  in  the  pulmonary  arterial  system,  caused  by  leakage 
or  obstruction  at  the  inflamed  mitral  valve. 

One  important  accompaniment  of  rheumatic  endocarditis,  rare  in  adults, 
but  common  in  children,  and  of  high  clinical  value,  is  the  evolution  of 
subcutaneous  fibrous  nodules,  which  have  been  previously  described.  In 
treating  of  the  pathology  of  the  disease  it  was  sliown  that  there  is  a  close 
correspondence  between  the  structure  of  these  nodules  and  that  of  the  bead- 
like excrescences  upon  the  edges  of  the  cardiac  valves  which  form  the 
foundation  of  the  vegetations  in  endocarditis.  I  believe  that  Dr.  Barlow's^ 
suggestion,  that  the  changes  would  prove  to  be  analogous,  is  correct.  In  this 
view  the  relation  between  their  apjjearance  and  the  development  of  endo- 
carditis and  pericarditis  is  significant.  Out  of  twenty-seven  cases  investi- 
gated by  Dr.  Barlow  and  Dr.  Warner,^  "  there  was  reason  to  believe  that 
some  morbid  cardiac  condition  obtained  in  every  one."  In  five  cases  ex- 
amined post  mortem,  mitral  disease  was  found  in  all,  and  pericarditis  in 
four.  Dr.  Angel  Money  found  these  nodules  in  half  the  cases  of  rheuma- 
tism in  which  well-marked  heart-disease  occurred,  and  in  one  fatal  case  of 

'  Lettsomian  Lectures,  p.  18. 

2  Trans.  Med.  Cong.,  1881,  vol.  iv.  p.  118. 

8  Brit.  Med.  Jour.,  Sept.  15,  1883,  p.  511. 
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pericarditis  in  wliich  they  were  present  a  distinct  formation  of  tlie  kind 
was  observed  invading  the  heart's  substance  and  extending  from  the  peri- 
cardium inward ;  and  Dr.  Barlow,  in  one  case  of  pericardial  adhesion  with 
simultaneous  evolution  of  uodules,  observed  that  these  adhesions  had  a 
distinctly  nodular  character.  In  nearly  half  of  Dr.  Barlow's  cases  the 
cardiac  disease  was  seriously  progressive ;  valvular  murmurs  increased  and 
dilatation  developed  in  spite  of  treatment.  During  the  last  few  months 
I  have  had  four  cases  in  which  plentiful  and  persistent  evolution  of  nodules, 
in  almost  continuously  successive  crops,  has  proceeded  pari  passu  with 
progressive  endocarditis  and  pericarditis  to  a  fatal  issue. 

The  eruption  of  subcutaneous  fibrous  uodules,  then,  in  any  case,  whether 
of  recognized  rheumatic  arthritis  or  chorea  or  erythema  marginatum,  or 
appearing  alone,  must  be  regarded  not  only  as  a  sign  of  the  existence  of 
rheumatism  in  some  form,  but  also  as  gravely  suggestive  of  the  coexistence 
of  endocarditis,  and  that  a  similar  change  to  that  observed  in  the  fibrous 
tissues  beneath  the  skin  may  be  proceeding  unseen  in  the  cardiac  valves. 

The  following  case  illustrates  this  form  of  relapsing  or  progressive  endo- 
carditis : 

J.  T.,  a  boy  of  seven,  admitted  to  the  Children's  Hospital  in  Groat  Ormond  Street, 
December  1,  1887,  complaining  of  pain  and  stiffness  of  the  joints,  with  slight  swelling. 
The  doctor  who  attended  him  said  that  he  was  suffering  from  low  fever.  The  condition  was 
not  recognized  as  rheumatic.  He  had  never  had  rheumatism  before,  but  had  had  two 
attacks  of  chorea,  and  his  mother  had  had  rheumatic  fever.  On  physical  examination,  a 
slight  systolic  bruit  was  heard  at  the  apex.  The  area  of  cardiac  dulness  appeared  to  ba 
slightly  increased,  and  the  heart's  impulse  somewhat  diffused.  A  remarkable  crop  of  sub- 
cutaneous nodules,  varying  from  the  size  of  a  pea  to  that  of  a  large  cob-nut,  was  discovered, 
and  proved  a  striking  feature  of  the  case.  They  were  largest  and  most  abundant  on  the 
scalp,  but  were  conspicuous  also  on  the  back,  on  the  extensor  aspect  of  the  hands  and  fingers, 
and  on  the  knees,  ankles,  and  feet.  During  the  first  few  days  after  admission  some  of  the 
nodules  began  to  subside,  and  fresh  ones  appeared  ;  a  presystolic  murmur  developed,  with 
thrill ;  then  a  slight  double  pericardial  friction-sound.  The  temperature  ranged  between 
98°  and  100°  F.  A  third  crop  of  nodules  appeared  in  January,  six  weeks  after  admission, 
but  after  this  they  ceased  to  come  out,  and  gradually  disappeared.  The  cardiac  murmura 
declined,  and  at  the  beginning  of  March  the  boy  was  discharged  convalescent,  the  double 
mitral  murmur  still  being  audible.  He  was,  however,  readmitted  on  April  26,  for  some 
slight  joint-trouble  and  increased  malaise.  Fresh  crops  of  nodules  appeared,  the  tempera- 
ture h'ent  up  to  from  99°  to  101°  F.,  choreic  movements  developed,  and  remarkable  emotional 
excitability.  He  would  cry  at  a  word,  or  without  reason.  The  heai't's  action  became  ex- 
cited and  iiTegular,  running  up  to  130  and  140.  This  rapid,  excitable  action  continued 
from  this  time  to  be  one  of  the  most  prominent  features.  Pericardial  friction  was  again 
heard,  and  another  crop  of  nodules  appeared  shortly  after.  The  pallor  and  weakness  in- 
creased ;  the  heart's  action  continued  rapid,  in  spite  of  the  free  administration  of  digitalis. 
Slight  dropsy  appeared,  the  heart's  action  became  more  rapid  and  feeble  and  soon  failed 
altogether,  death  taking  place  just  nine  months  after  his  first  admission.  During  the  whole 
of  this  long  period  the  endocarditis  and  pericarditis  revived  from  time  to  time,  fresh  crops 
of  nodules  continued  to  appear,  anaemia  increased,  and,  in  spite  of  complete  rest,  salicylate 
of  sodium,  salicin,  alkalies,  quinine,  iron,  digitalis,  and  opium,  the  disease  was  practically 
unchecked  and  ran  its  course  to  a  fatal  issue  with  but  slight  remission.  The  articular  affec- 
tion was  throughout  only  slight  and  occasional,  being  usually  entirely  absent. 

Post-mortem  examination  showed  some  pleuritic  adhesions  and  an  enormously  thick- 
ened pericardium  adherent  throughout.     The  right  auricle  was  dilated,  the  walls  of  the 
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right  ventricle  thin  and  pale  ;  the  tricuspid  valve  was  covered  with  fine  granulations  almost 
entirely  on  the  auricular  side.  The  pulmonary  artery  was  considerably  dilated.  The  left 
auricle  was  dilated.  The  left  ventricle  was  considerably  dilated,  the  mitral  valve  remark- 
ably thickened,  especially  at  the  edges  on  the  auricular  aspect,  and  there  were  numerous 
non-vascular  granulations ;  the  chordas  tendine^  were  shortened  and  much  thickened,  the 
musculi  papillares  hypertrophied  and  tough.  The  cusps  of  the  aortic  valves  were  all  more 
or  less  thickened  around  the  edges,  the  anterior  one  having  a  well-marked  dilatation  towards 
the  ventricle  about  the  size  of  a  split  pea.  The  lungs  showed  marked  collapse  in  certain 
portions,  but  no  pneumonic  change. 

This  case  is  a  representative  one  of  persistent  progressive  rheumatic  endocarditis  and 
pericarditis,  with  accompanying  evolution  of  nodules  in  successive  crops,  progressive 
ansemia  and  wasting,  rapid  cardiac  action,  and  finally  death  from  cardiac  failure. 

Another  characteristic  feature  of  endocarditis  in  children,  at  any  rate 
of  the  rheumatic  form,  is  autemia.  It  is  most  marked  in  the  protracted 
and  relapsing  cases,  and  may  be  due  partly  to  the  effect  of  the  rheumatic 
poison,  but  partly  also,  I  think,  is  attributable  to  the  imperfect  circulation 
through  the  pulmonary  vascular  system.  For  this  anaemia  is  as  much  a 
feature  of  mitral  disease  in  children  as  it  is  of  aortic  regurgitation  in  adults. 
In  children  the  turgid,  congested  face  of  mitral  stenosis  and  regurgitation  is 
rarely  seen, — but,  in  its  place,  pallor.  With  the  anfemia  often  progressive 
there  is  also  in  some  cases  wasting  :  the  child  grows  thin  and  feeble. 

Again,  in  the  relapsing  endocarditis  of  children  producing  serious  mitral 
disease,  hypertrophy  is  set  up,  which  proceeds  rapidly  and  sometimes  atta,ins 
enormous  dimensions,  with  some  dilatation,  but  droj)sy  seldom  follows.  It 
is  rare  to  see  a  child  waterlogged  from  heart-disease.  Renal  dropsy  is 
common,  cardiac  dropsy  rare.  When  endocarditis  is  directly  fatal,  it  is 
usually  in  association  with  pericarditis,  or  hypostatic  pneumonia,  or  em- 
bolism, and  death  results  from  anaemia  and  heart-failure.  The  reason  is, 
no  doubt,  that  in  the  growing  tissues  of  children  compensatory  hypertrophy 
is  easily  set  up  and  well  maintained,  and  dilatation  is  seldom  extreme. 

In  a  certain  proportion  of  cases,  whether  rheumatic  or  not,  where  the 
inflammation  is  more  acute  or  where  it  attacks  afresh  structures  previously 
damaged,  distinct  cai'diac  disturbance  and  general  .symptoms  mark  its  onset. 
The  child  is  restless,  uneasy,  and  looks  distressed ;  there  is  a  sense  of  discom- 
fort in  the  prsecordial  region,  palj^itation,  a  quickened,  excitable  pulse,  a  rise 
of  temperature,  perceptible  earl)',  marking  some  fresh  cause  of  disturbance, 
even  in  cases  where  the  febrile  state  of  rheumatism  or  other  underlying 
disease  already  exists.  It  is  a  question,  however,  whether  these  more  pro- 
nounced symptoms  are  not  due  to  extension  of  inflammation  to  the  peri- 
cardium or  the  muscular  tissue.  For  cardiac  symi^toms  are  most  prominent 
in  those  instances  where  endocarditis  is  complicated  by  ^pericarditis  and  by 
myocarditis.  The  occuiTcnce  of  the  former  would  be  indicated  chiefly  by 
the  development  of  friction-sound,  by  signs  of  effusion,  by  dyspnoea  and 
distress,  and  by  quickened,  enfeebled  pulse ;  the  advent  of  myocarditis,  by 
irregular  action  of  the  heart,  a  feeble,  uncertain  pulse,  dyspnoea,  and  some- 
times dropsy  from  rapid  dilatation  of  the  softened,  enfeebled  walls. 

Embolism  is  an  occasional  result  of  endocarditis;  sometimes  thrombi 
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form  during  life  in  the  feeble  right  auricle,  causing  great  embarrassment 
of  its  action,  which  becomes  excited  and  irregular.  Detached  fragments 
may  be  carried  into  one  of  the  branches  of  the  pulmonary  artery,  but  this 
occurs  most  frequently  when  there  is  pericai-ditis  also.  This  accident  is 
usually  indicated  by  a  rise  of  temperature  of  two  or  three  degrees,  increase 
in  the  pulse-  and  respiration-rate,  and  physical  signs  of  pneumonia  in  one  or 
more  limited  patches  of  small  area.  Or  there  may  be  sudden  embolism  of 
the  left  middle  cerebral  artery,  causing  hemiplegia,  from  detachment  of  a 
particle  of  fibrin  from  a  mitral  vegetation,  or  signs  of  infarction  of  the 
spleen.  I  have  had  a  case  of  this  kind  under  my  care,  where  the  sudden 
access  of  pain  in  the  region  of  the  spleen,  with  the  development  of  a  tender 
splenic  tumor  there,  and  a  wave  of  pyrexial  disturbance,  were  the  first  in- 
dications of  the  serious  nature  of  a  mitral  murmur  previously  judged  to  be 
hffimic  and  unimportant. 

In  certain  cases,  again,  ulceration  occurs,  and  the  symptoms  of  septi- 
csemia  are  added  to  those  of  endocarditis.  This  form  of  the  disease  is, 
however,  of  sufficient  interest  to  claim  a  brief  separate  notice. 

As  results  of  the  damage  to  the  cardiac  valves,  serious  obstruction  by 
large  vegetations,  or  from  ulceration  or  perforation  of  a  valve-segment,  may 
occur ;  but  I  have  not  observed  this  in  the  case  of  children. 

In  mitral  disease,  M'heu  the  heart  begins  to  flag,  and  the  valve-lesion 
is  considerable,  the  pulmonary  congestion  to  which  this  gives  rise  is  liable 
to  set  up  pleurisy  and  more  or  less  extensive  subacute  lobar  pneumonia  of 
the  bases  of  the  lungs. 

Diagnosis. — The  diagnosis  of  endocarditis  practically  turns  upon  the 
existence  of  a  murmur  or  other  changes  in  the  normal  heart-sounds ;  and 
the  paramount  importance  of  making  a  careful  examination  of  the  heart  in 
children  in  all  cases  in  which  endocarditis  might  arise,  previously  urged, 
must  again  be  insisted  upon.  This  should  never  be  omitted  in  any  affection 
connected  with  rheumatism,  however  trivial,  such  as  slight  joint-stiffness 
or  tenderness,  chorea,  tonsillitis,  erythema,  or  an  unexplained  febrile  attack. 
Of  these  morbid  cardiac  sounds  by  far  the  most  common  is  a  murmur  with 
the  systole,  audible  in  maximum  intensity  at  the  apex.  Taking  this  systolic 
mitral  or  regurgitant  murmur  first,  it  may  probably  be  produced  in  several 
distinct  ways :  by  endocarditis  causing  thickening  of  the  valve-flaps,  and, 
through  this,  imperfect  closure  and  leakage ;  by  similar  incompetence  caused 
by  muscular  debility  the  result  of  myocarditis,  or  of  pyrexia,  or  of  ancemia. 
The  decision  as  to  which  of  these  is  the  real  cause  of  the  systolic  mitral 
bruit  will  depend  upon  several  considerations.  In  the  first  place,  the 
period  of  the  attack  at  which  the  murmur  is  developed  affords  important 
evidence.  Dr.  Sansom '  points  out  that  the  systolic  apex-murmur  in  rheu- 
matic fever,  at  all  events,  is  generally  developed  early  in  the  attack, — not 
late,  as  in  the  functional  murmurs  of  typhus  and  typhoid :  it  is  therefore 

'  Lettsomian  Lectures,  p.  18. 
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probably  not  produced  by  the  same  cause.  It  cannot  be  ansEmic,  because 
in  a  primary  attack  it  is  developed  before  the  auasmia,  and  if  it  were  caused 
by  anaemia  there  ought  to  be  developed  at  the  same  time  a  pulmonary  hsemic 
murmur ;  but  this  is  not  found,  as  a  rule ;  if  it  does  appear,  it  appears  later. 
It  has  been  assumed  that  if  this  murmur  disappears  it  is  functional,  not 
organic.  But  the  murmur  is  the  same  in  character,  and  in  time  and  mode 
of  gradual  onset,  whether  it  remains  or  disappears.  Sometimes  the  mur- 
mur dies  down  and  reappears  again  and  then  remains  permanent.  It  is 
much  more  reasonable  to  suppose  that  the  mitral  murmur  which  disappears 
is  organic,  like  the  murmurs  which  remain,  than  to  suppose  that  a  special 
hasmic  murmur,  unknown  in  the  early  stages  of  other  acute  diseases,  should 
in  these  particular  instances  be  developed  at  the  mitral  orifice,  where,  to  say 
the  least  of  it,  functional  murmurs  are  rare.  The  diiference  is  probably  that 
in  the  one  case  the  valvulitis  subsides  without  doing  permanent  damage,  in 
the  other  it  remains. 

Reasons  were  given,  in  discussing  the  etiology  of  endocarditis,  for 
believing  that  the  systolic  murmur  developed  in  chorea  is  usually  organic, 
and  probably  always  in  that  case  the  result  of  rheumatic  endocarditis. 

The  early  systolic  murmur,  then,  is  almost  certainly  organic, — due 
either  to  inflammatory  affection  of  the  valves  causing  thickening  and  leak- 
age, or  possibly  in  some  cases  to  myocarditis  causing  muscular  relaxation 
and  leakage.  Looking  to  the  resulting  valve-changes  found  post  mortem, 
it  must  be  judged  to  be  most  commonly  the  former ;  but,  be  this  as  it  may, 
the  immediate  cause  of  the  murmur  is  endocardial  inflammation.  A  mitral 
systolic  murmur,  then,  of  recent  inception,  occurring  early  in  the  course  of 
rheumatism  or  pyemia  or  scarlet  fever,  and  generally  in  chorea,  must  be 
considered  almost  certain  evidence  of  the  advent  of  endocarditis. 

A  presystolic  murmur  is  always  organic,  and  therefore  its  fresh  appear- 
ance would  be  conclusive  of  the  existence  of  endocarditis,  past  or  present. 
It  is,  however,  not  quickly  developed :  it  is  some  time,  apparently,  before 
the  rigidity  and  narrowing  are  sufficient  to  produce  the  characteristic 
rumble  and  thrill.  In  the  early  stage  it  exists  as  reduplication  of  the 
second  sound  audible  at  the  apex  only,  and  sometimes  accompanied  by  a 
bruit  following  the  reduplication,  as  previously  described.  Tliis  special 
form  of  reduplication  of  the  second  sound  ma}^,  I  think,  be  regarded  as 
distinctive  of  mitral  valvulitis,  which  usually  results  in  stenosis.  The  re- 
duplication may  disappear ;  but  in  the  vast  majority  of  cases  it  persists  and 
is  gradually  changed  into  the  presystolic  rumble. 

An  aortio  systolic  murmur  is  almost  invariably  organic.  Exception  must 
be  made  in  certain  cases  of  extreme  aufemia,  where  it  appears  as  a  functional 
heemic  murmur,  in  jjlace  of  the  ordinary  pulmonary  bruit  or  in  conjunc- 
tion with  it.  Yet,  as  with  the  mitral  murmur,  so  with  the  aortic  systolic 
murmur :  if  it  occurs  early,  or  without  sign  of  marked  auisemia,  it  must  be 
regarded  as  organic. 

A  diastolic  aortic  murmur  is  invariably  organic :  there  is  no  exception. 
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It  occurs  sometimes,  although  rarely,  as  the  earliest  sign  of  eudocai'ditis. 
In  one  instance  I  watched  its  gradual  development  iu  a  child  of  strono' 
rheumatic  predisposition,  in  whom  it  reached  its  full  height  before  any  sign 
of  rheumatic  arthritis  appeared.  This  came  a  fortnight  later,  and  consisted 
in  a  sliglit  tenderness  and  swelling  of  one  wrist.  A  year  afterwards  the 
child  had  general  articular  rheumatism. 

A  pulmonary  murmur  is  never  organic  unless  of  congenital  origin,  and 
affords,  therefore,  no  evidence  of  endocarditis. 

A  tricuspid  regurgitant  murmur  arising  in  a  case  where  there  was  no 
evidence  of  previous  disease  leading  to  dilatation  would  be  almost  conclusive 
proof  of  endocarditis.  Exception  must  be  made,  however,  with  regard  to 
those  cases  of  simple  dilatation  which  arise  after  certain  acute  diseases,  par- 
ticularly scarlatinal  nephritis,  apparently  without  endocarditis,  from  simple 
giving  way  of  the  enfeebled  cardiac  muscle  under  the  stress  of  increased 
resistance  from  ursemic  vascular  spasm. 

Accentuation  of  the  second  sound  has  some  value  as  evidence  of  endo- 
carditis. It  shows  increased  resistance  iu  the  pulmonary  vessels,  of  which 
mitral  regurgitation  or  obstruction  causiug  pulmonary  engorgement  is  a 
commou  cause  ;  but  it  does  not  afford  absolute  jJroof  that  the  mitral  defect 
is  organic.  Yet,  if  the  accentuation  is  very  marked,  it  is  always  due,  I 
think,  to  organic  disease.  A  heart  with  paretic  enfeebled  muscle  does  not 
contract  vigorously  enough  to  produce  such  marked  recoil.  When  signs  of 
endocarditis  such  as  those  mentioned  arise,  it  is  sometimes  difficult  to  deter- 
mine whether  they  are  set  up  by  recent  inflammation  or  are  caused  by  per- 
manent valvular  changes  the  result  of  some  former  endocarditis.  If  the 
state  of  the  heart  is  known  to  have  been  normal  previous  to  the  attack,  the 
endocarditis  must  be  recent ;  but  if  the  condition  of  the  heart  is  either  not 
known  or  is  kuown  to  have  presented  signs  of  previous  valvular  disease, 
the  existence  of  present  endocarditis  cau  be  determined  only  by  other  evi- 
dence. 

The  character  of  the  murmur  is  some  guide  :  if  soft  and  blowing,  it  is 
probably  recent;  if  harsh,  vibratiug,  or  musical,  it  is  probably  of  older 
standing.  Yet  this  test  is  by  no  means  to  be  depended  on,  for  I  have  twice 
]atel_v  observed  a  murmur  which  when  first  discovered  was  so  soft  and 
gentle  as  to  render  its  actuality  a  matter  of  doubt  and  discussion,  become 
in  the  course  of  a  single  week  harsh,  coarse,  and  musical. 

The  existence  of  hypertrophy  and  dilatation,  the  presence  of  dyspucea 
or  of  pulmonary  congestion  or  dropsy,  or  a  history  of  previous  rheumatism, 
would  tend  to  support  the  view  of  an  old  lesion.  Yet  it  is  to  be  remem- 
bered that  tlie  existence  of  an  old  endocarditis,  instead  of  being  prohilM- 
tive  of  fresh  attack,  renders  it  more  lik'cly.  If  acute  articular  rheumatism 
is  present,  the  advent  of  fresh  endocarditis  must  be  regarded  as  highly 
probable.  The  occurrence  of  any  aggravation  of  cardiac  symptoms  or 
intensification  of  the  murmur  is  likewise  suffgestive  of  its  recurrence. 

Prognosis. — The  view  to  be  taken  of  the  future  course  of  endocarditis 
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and  its  results  must  depend  in  some  degree  iq^on  the  character  of  the  acute 
rheumatism,  scarlatina,  or  septictemia  M'hich  has  given  rise  to  it. 

The  condition  of  tlie  heart  before  the  attack  forms  also  a  serious  element 
in  prognosis.  If  the  heart  M'as  intact  up  to  the  time  of  the  development 
of  the  murmur,  the  immediate  prospect  is  usually  favoral)le.  In  children 
especially  it  is  rare  for  a  first  attaeiv  to  be  fatal.  But  if  old-standing  heart- 
disease  already  exists,  if  there  be  great  hypertrophy  and  dilatation,  the 
prospect  is  far  more  grave, — and  grave  in  proportion  to  tlic  previous  mis- 
chief. In  the  case  of  children  the  prolonged  relapsing  form  of  endocarditis 
associated  with  rheumatism,  lasting  in  almost  continuous  form  for  mouths 
and  little  influenced  by  treatment,  is  always  serious,  and  tlie  appearance  of 
nodules  from  time  to  time  in  successive  crops  renders  the  prognosis  still 
more  unfavorable.  Other  unfavorable  signs  are  progressive  au£emia,  wasting, 
and  rapid,  feeble  action  of  the  heart.  The  complication  of  pericarditis  or 
myocarditis,  of  pleurisy  or  pneumonia,  of  cyanosis,  of  dyspnoea,  adds  greatly 
to  the  gravity  of  the  outlook. 

If,  on  the  other  hand,  the  cardiac  murmur  subsides  during  convalescence 
and  does  not  reappear,  if  there  is  no  succession  of  relapses,  if  the  ansemia 
disappears  and  the  child  keeps  up  flesh  and  vigor,  there  is  good  hope  of 
perfect  recovery.  Even  when  the  mitral  defect  remains,  compensation  is  so 
readily  effected  in  children  that,  if  the  damage  is  not  extreme,  comparatively 
little  evil  result  may  follow. 

On  account  of  the  rapid  growth  of  tissue  in  early  life,  the  hypertrophy 
proceeds  at  a  great  pace,  and  the  result  appears  to  be  good  or  evil  accord- 
ing as  tlie  original  lesion  of  the  valve  is  slight  or  extensive. 

As  with  adults,  the  most  serious  valve-lesion  is  that  of  aortic  regurgita- 
tion ;  next  to  this  comes  mitral  stenosis,  followed,  in  order  of  gravity,  by 
mitral  regurgitation  and  aortic  obstruction. 

Treatment. — Something  may  be  done  to  ward  off  an  attack  of  endo- 
carditis in  those  diseases  in  which  it  is  liable  to  arise  as  a  complication, — 
such  as  rheumatism,  chorea,  scarlet  fever,  measles,  puerperal  fever,  pytemia, 
and  septicsemia.  The  relief  of  this  undcrh'ing  condition  as  promptly  as 
possible  may  reasonably  be  expected  to  lessen  the  chance  of  the  heart  be- 
coming implicated,  although  this  has  less  influence  tlian  might  be  expected, 
owing  to  the  fact  that  the  heart-affection  usually  occurs  early.  It  has  been 
shown  in  the  article  on  rheumatism  (vol.  i.  p.  816)  that  salicin  and  the 
salicylates  have  no  proved  power  in  lessening  the  liability  to  heart-disease 
in  that  affection ;  yet  if  acute  arthritis  aud  pyrexia  are  present  it  will  be 
well  to  arrest  them  quickly  at  the  outset  by  these  remedies,  if  possible  before 
endocarditis  appears.  For,  even  although  they  may  be  too  late  to  prevent 
an  early  endocarditis,  and  do  not  apparently  modify  it  favorably  when  it  is 
actually  established,  they  probably,  by  shortening  the  duration  of  the  rheu- 
matic state,  lessen  the  liability  to  endocarditis  later. 

Two  other  precautionary  measures  sliould  also  be  taken  in  all  conditions 
possibly  productive  of  endocarditis, — protection  against  chill,  and  the  main- 
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teiiance  of  absolute  rest,  both  mental  and  bodily.  Chill  favors  internal  con- 
gestions and  the  production  of  the  rheumatic  virus;  exertion  of  all  kinds 
increases  the  force  and  frequency  of  the  heart's  action,  and  thus  causes 
increased  flow  of  blood  to  and  increased  shock  and  friction  of  the  valves, 
favoring  therefore  the  development  of  inflammation. 

When  endocarditis  has  actually  arisen,  the  means  at  our  disposal  for  re- 
lieving the  inflammation  are,  unfortunately,  extremely  limited.  The  lining 
of  the  heart  lies  practically  out  of  reach ;  we  cannot  act  upon  it,  as  we  can 
upon  the  parietal  pericardium  or  pleura,  through  the  connection  of  its  ves- 
sels with  those  of  the  neighboring  surface.  The  only  means  by  which  the 
circulation  in  the  inflamed  parts  could  be  reached  would  be  l)y  general 
bloodletting,  or  by  remedies,  such  as  tartar  emetic  or  aconite,  which  act  as 
cardiac  depressants.  Anything  which  seriously  enfeebles  the  action  of  the 
heart  is  theoretically  objectionable,  especially  with  children ;  and  indeed  the 
actual  results  of  such  treatment  have  proved  highly  unsatisfactor}',  and  even 
disastrous. 

The  chief  point,  again,  is  to  give  the  heart  as  much  rest  as  possible.  It 
is  as  necessary  as  a  means  of  relief  when  endocarditis  is  established  as  it  is  as 
a  prophylactic  against  it.  Dr.  Sibson's  observations '  showed  that,  although 
absolute  rest  only  slightly  diminished  the  proportion  of  cases  of  endocar- 
ditis in  acute  rheumatism,  j-et  it  modified  remarkably  the  extent,  severity, 
and  permanent  ill  effects  of  the  valvular  inflammation.  It  is  reasonable  to 
suppose  that  rapid  forcible  action  would  increase  the  irritation  of  the  valve- 
structures  and  augment  the  flow  of  blood  thither,  and  thus  aggravate  exist- 
ing; inflammation  ;  and  the  direct  evil  results  which  follow  cardiac  strain  or 
excitement  sufficiently  confirm  it.  The  following  case  illustrates  this  point, 
as  well  as  some  other  points  of  importance  : 

H.  G.,  a  boj'  of  fourteen,  was  brought  for  advice  on  account  of  hard  nodules  on  the 
palms  of  the  hands,  attributed  to  gout :  the}'  caused  so  much  stiffness  that  he  could  hardly 
use  his  fingers.  Some  along  the  flexor  tendons  were  oval  and  the  size  of  almonds,  and  there 
were  smaller  ones  on  the  wrists,  elbows,  and  chest.  Although  in  an  unusual  situation,  they 
were  judged  to  be  rheumatic.  The  boy'.s  sister  had  had  chorea  followed  by  scarlatina,  his 
grandmother  rheumatic  fever,  but  he  himself  had  never  had  anything  like  acute  articu- 
lar rheumatism  or  chorea  or  scarlatina.  On  cross-examination,  however,  it  appeared  that 
he  had  had  some  tender  swelling  and  stiffness  of  the  wrists  and  knees,  which  the  doctor  had 
diagnosed  as  rheumatic  ;  but  the  state  of  the  heart  was  not  examined.  Since  then  the  boy 
had  failed  remarkably  in  his  capacity  for  physical  exertion.  He  was  at  a  large  public  school 
and  a  leader  in  all  athletic  sports,  and  was  especially  good  at  foot-races.  Latterly  he  found 
he  could  not  run :  he  was  always  beaten,  and  greatly  exhausted.  For  similar  reasons  he 
had  given  up  foot-ball. 

On  examining  the  chest,  a  loud  aortic  regurgitant  murmur  was  heard ;  pulsation  was 
visible  over  the  fourth,  fifth,  and  sixth  spaces,  the  apex-beat  outside  the  nipple  in  the  sixth 
space ;  dulness  extended  to  mid-sternum.  There  was  clearly  extreme  dilatation  of  the  left 
ventricle.     The  pulse  was  collapsing  ;  the  carotids  pulsated  obtrusively  in  like  manner. 

Here,  then,  was  the  secret  of  the  boy's  failing  aptitude  for  athletic  exercises.  The 
mischief,  had,  no  doubt,  commenced  in  the  rheumatic  attack  sixteen  months  before.  The 
disastrous  result  w.is  due  to  continuance  of  violent  physical  exertion, — constant  excessive 

'  Eeynolds's  System  of  Medicine,  Eng.  ed.,  vol.  iv.  p.  527. 


ENDOCARDITIS,  ACUTE   AND   SUBACUTE.  785 

cardiac  strain.  Had  the  heart  been  examined  at  the  time,  the  endocarditis  would  have  been 
discovered,  perfect  rest  enforced,  and  complete  recovery  might  possibly  have  taken  place, 
instead  of  permanent  and  ultimately  fatal  injury. 

In  endocarditis,  then,  physical  and  mental  rest  must  be  alike  enforced, 
for  mental  excitement  c^uickens  cardiac  action,  and  the  patient  must  be  kept 
in  bed  or  at  rest  on  a  couch  long  after  all  signs  of  active  disease  have  sub- 
sided. For  the  same  reason,  the  diet  must  be  easil}'  digestible,  simple,  and 
unstimulating.  A  full  meal  of  solid  food  excites  the  circulation,  and  nour- 
ishment should  therefore  be  limited  to  milk,  beef  tea,  and  light  farinaceous 
preparations.  Alcoholic  stimulants  should  be  avoided  unless  demanded  by 
cardiac  failure. 

In  rheumatic  cases  salicylate  of  sodium  should  not  be  given  if  endocar- 
ditis has  already  arisen.  As  was  shown  before,  it  appears  to  have  no  power 
in  controlling  endocarditis,  and  its  depressing  action  on  the  heart,  renders  it 
injurious.  It  should  be  at  once  stopped,  therefore,  if  it  is  being  adminis- 
tered at  the  time.  If,  however,  articular  rheumatism  is  present,  salicin, 
which  has  little  or  no  depressant  property,  may  be  given  in  doses  of  five  to 
seven  grains  every  four  hours  for  a  child  five  years  old,  in  water  sweetened 
with  syrup  of  orange.  To  the  saliciu  may  with  advantage  be  added  an 
alkali,  such  as  the  citrate  of  sodium,  the  sodium  salts  being  less  depressant 
than  those  of  potassium.  The  treatment  of  rheumatism  by  alkalies,  as  stated 
by  Dr.  Fuller  and  Dr.  Dickinson,  appears  to  give  more  favorable  results 
than  any  other,  so  far  as  cardiac  inflammation  is  concerned.  The  citrate  or 
carbonate  of  sodium  may  be  given  in  doses  of  ten  grains  every  four  hours 
until  the  urine  becomes  slightly  alkaline,  and  the  amount  regulated  after- 
wards so  as  to  keep  it  in  this  condition. 

If  the  temperatui'e  runs  high,  quinine  should  be  given  in  full  doses : 
one  to  three  grains  may  be  given  every  four  hours  to  a  child  of  five.  The 
acid  hydrobromate  is  the  least  irritating :  it  causes  less  sickness  than  the 
sulphate,  and  has  the  advantage  of  extreme  solubility  without  acid,  so  that 
the  dose  may  be  given  in  small  compass, — in  a  teaspoonful  of  water  well 
sweetened  with  syrup.  In  case  of  difficulty  in  giving  it  by  the  mouth, 
it  may  be  administered  in  the  form  of  enema  in  five-grain  doses.  When 
the  endocarditis  is  rheumatic,  alkalies  should  be  administered  with  the 
quinine.  They  may  be  given  separately  or  together, — six  to  ten  grains  of 
the  citrate  of  sodium  with  two  grains  of  quinine  and  ten  of  citric  acid  and 
half  a  drachm  of  syrup  of  orange-peel  to  half  an  ounce  of  water. 

In  all  septic  cases  quinine  should  be  given  freely  from  the  first,  with 
abundant  nourishment  of  the  most  concentrated  kind,  such  as  strong  meat 
teas  and  essences,  and  milk.  Peptonized  food  is  likewise  useful,  for  it  is 
a  question  whether  in  these  cases  the  digestive  apparatus  duly  performs  its 
function.  In  septic  endocarditis  an  exception  must  be  made  with  regard 
to  stimulants.  Alcohol  is  so  good  an  antiseptic  that  its  influence  in  this 
respect  probably  more  than  counterbalances  any  evil  which  may  accrue 
from  its  effect  on  the  circulation  in  the  valves. 
Vol.  II.— 50 
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Wheu  the  action  of  the  heart  is  rapid,  tiinuiltuous,  and  excited,  yet 
feeble  withal,  as  it  so  often  is  in  endocarditis  supervening  on  old  valvular 
disease  or  when  accompanied  by  pericarditis,  digitalis,  in  doses  of  three  to 
five  drops  of  the  tincture  every  four  hours,  or  half  a  draclini  of  the  infu- 
sion, has  usually  a  remarkable  sedative  and  tonic  etiect,  slowing  the  beats 
and  increasing  their  fulness  and  regularity.  In  some  cases,  especially  those 
where  pericarditis  has  caused  much  thickening  and  close  adhesion  of  the 
pericardium,  or  where  there  is  great  hypertrophy,  digitalis  aggravates  the 
palpitation  and  causes  iuci-eased  faintness  and  distress.  Then  oj)ium  is 
often  effectual  in  soothing  the  heart's  excitement,  slowing  the  pulse,  and 
relieving  distress.  It  may  be  given  in  doses  of  one  to  three  minims  every 
four  hours  to  a  child  of  five  years,  its  effect  being  closely  watched,  so  that 
the  dose  may  be  at  once  reduced  if  it  should  produce  too  great  drowsiness 
or  pulmonary  embarrassment. 

Strophanthus,  in  doses  of  one  to  two  minims  of  the  tincture  every  four 
hours,  is  also  a  useful  heart  sedative  and  tonic.  lu  my  experience,  how- 
ever, it  has  proved  inferior  to  digitalis  and  to  opium  in  the  rapid  action 
and  heart-failure  of  endocarditis. 


ULOERATIYE   ENDOCARDITIS. 

Endocarditis  sometimes  assumes  a  malignant  form,  with  symptoms  in 
some  eases  of  a  typhoid,  in  others  of  a  pytemic  or  septicsemic  character :  in 
the  latter  the  pyrexia  has  the  hectic  type,  accompanied  by  rigors,  profuse 
sweatings,  more  or  less  diarrhoea,  sometimes  jaundice,  rapid  pulse,  and  great 
prostration.  The  sj)leeu  enlarges,  and  embolic  infarcts  may  occur  there  and 
in  other  organs.  In  some  cases  there  is  a  hemorrhagic  or  erythematous 
or  papular  rash,  or  all  three  togetiier,  which  has  been  mistaken  for  that 
of  typhus  or  small-pox  ;  sometimes  there  is  delirium  or  coma,  sometimes 
acute  meningitis ;  usually,  but  not  always,  a  distinct  murmur,  mitral  or 
aortic,  can  be  detected.  This  form  of  endocarditis  has  invariably  proved 
fatal  in  all  cases  yet  recognized.  After  death  soft  fungoid  vegetations  are 
found  on  the  cardiac  valves,  sometimes  suppurating;  and  generally,  but  not 
invariably,  there  is  ulceration.  Abundant  micrococci  are  found  in  the  vege- 
tations ;  but  whether  these  have  any  specific  character,  and  what  is  the  exact 
part  which  they  play  in  the  development  of  the  disease,  are  questions  which 
remain  as  yet  unsettled.' 

'  The  observations  of  Wechselbauni,  Wyssokovitsch,  Hirschler,  and  Stern  show  that 
while  the  staphylococcus  pyogenes  aureus  et  albus  and  streptococcus  pyogenes-  constitute 
the  etiological  element  in  most  cases,  yet  other  and  various  forms  of  micro-organisms  may 
induce  the  same  ulcerative  changes.     Ann.  Univ.  Med.  Sci.,  1888,  vol.  i.  p.  187. 
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Section  of  Aortic  Valve  in  Ulcerative  Endocarditis.— Showing  similar  proliferation 
and  cell-infiltration  of  sub-endothelial  fibrous  tissue. 
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This  maliguant  form  of  endocarditis  arises  in  two  distinct  ways, — as  a 
disease  of  the  valves  or  of  the  endocardium,  either  primarily  or  in  eouuec- 
tiou  with  acute  or  subacute  rheumatism,  scarlet  fever,  diphtheria,  or  other 
specific  fever,  especially  where  there  is  old-standing  valvular  disease,  or 
acute  disease,  such  as  pneumonia,  when  the  valve-lesion  is  the  disseminating 
centre  of  infection ;  and  also  as  part  of  a  general  pyemic  or,  as  Rosensteiu 
holds,'  diplitheritic  condition,  either  by  inoculation  through  an  open  wound 
or  from  a  puerperal  source. 

Ulcerative  or  malignant  endocarditis  is  a  comparatively  rare  disease, 
although  many  cases  are  no  doubt  erroneously  classed  as  typhoid  or  other 
form  of  malignant  fever. 

Prof  Osier,  who  has  recently  so  ably  reviewed^  this  subject  iu  his 
Lectures  at  the  Royal  College  of  Physicians  of  London,  found  records  of 
upward  of  two  hundred  cases.  The  majority  of  them  appear  to  be  iu 
young  people  under  thirty ;  yet  it  is  seldom  seen  in  children,  probably 
because  it  is  so  especially  connected  with  degenerating  influences,  such  as 
alcoholic  excess,  want,  and  exposure.  The  earliest  case,  that  recorded  by 
Dr.  Kirkes,  who  first  recognized  the  disease,  was  in  a  boy  of  fourteen. 
Prof  Osier  (loc.  cit.)  gives  a  case  iu  a  boy  of  eleven  associated  with  chorea. 
Dr.  Ord'  cites  one  iu  a  girl  of  sixteen  who  had  had  neither  rheumatism 
nor  chorea  nor  scarlet  fever. 

Only  a  single  case  appears  in  the  records  of  the  Hospital  for  Sick  Children  during  the 
last  twenty  yeare,  where  patients  are  admitted  under  the  age  of  twelve.  The  child  was  a 
girl  of  eight,  and  the  j^oungest  case  that  I  can  find  yet  recorded.  She  had  suffered  from 
acute  articular  rheumatism  three  j-eai's  before,  and  some  two  years  later  was  in  hospital  for 
chorea.  From  this  she  soon  recovered,  and  remained  well  until  five  weeks  before  admis- 
sion, when  she  had  incessant  vomiting  and  headache,  followed  bj'  an  attack  of  general 
convulsions.  Twitchings  and  unconsciousness  lasted  twelve  hours,  but  no  paralysis  re- 
mained.    Three  days  afterwards  another  attack  of  convulsions  occurred. 

When  admitted  into  hospital  she  was  suffering  from  great  dyspnoea  and  had  to  be 
propped  up  in  bed.  The  respirations  were  60,  the  pulse  132,  the  temperature  in  the  axilla 
104.2°  F.  The  complexion  was  externally  pallid,  with  a  greenish  tinge,  but  there  was 
no  actual  jaundice.  There  was  no  oadema  nor  dropsy  of  anj'  kind.  The  cardiac  region 
was  bulging,  with  heaving  impulse  reaching  outside  the  nipple  to  the  sixth  space,  and  a, 
large  area  of  cardiac  dulness.  There  was  a  prolonged  systolic  apex-murmur.  A  few  rales 
euuld  be  heard  at  the  base  of  the  lungs.  The  liver  and  spleen  were  not  enlarged.  The 
urine  contained  a  trace  of  albumen. 

The  same  evening  a  fresh  attack  of  convulsions  came  on,  especially  of  the  right  arm, 
with  squinting,  contracted  pupils,  and  almost  complete  unconsciousness.  The  following 
day  consciousness  and  speech  returned,  but  the  left  arm  and  leg  and  left  side  of  the  face 
were  found  to  be  completely  paralyzed.  The  pulse  rose  to  158.  Kespirations  were  56 ; 
temperature,  103°  F.  She  remained  in  much  the  same  state  for  four  days;  then  complete 
insensibility  came  on,  and  death  took  place  on  the  sixth  day  after  admission. 

On  post-mortem  examination,  the  pericardium  was  found  firmly  adherent  throughout; 
the  heart  greatly  hypertrophied,  weighing  twelve  and  a  quarter  ounces.     The  left  auricle 

'  Ziemssen's  Cyclopaedia,  vol.  iv.  pp.  65,  66,  70. 
'  Lancet,  March  7,  1885,  p.  415. 
■'  Ibid.,  1888,  vol.  i.  p.  724. 
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was  much  dilated  and  its  lining  membrane  opaque,  and  just  above  the  aortic  segment  of 
the  mitral  valve  was  composed  of  thickened  endocardium  with  adherent  lymph  attached  in 
polypoid  masses,  and  sharply-cut  ulcers  owing  to  breaking  down  of  atheromatous-looking 
patches  just  above  the  root  of  the  flaps  at  their  junction.  The  mitral  valve  was  greatly 
thickened  and  shortened,  and  polypoid  vegetations  were  attached,  but  there  was  no  ulcera- 
tion on  the  flaps  themselves.  Infarcts  were  found  in  the  kidneys,  spleen,  and  right  middle 
cerebral  artery. 

In  ulcerative  endocarditis  treatment  is  seemingly  useless.  But  the 
condition  is  not  always  to  be  diagnosed  with  certainty,  and  it  is  right  to 
give  remedies  which  tend  to  counteract  the  septic  condition.  Quinine  iu 
full  doses,  concentrated  liquid  nourishment  in  small  quantities  at  short  in- 
tervals, with  a  free  administration  of  stimulants,  and,  if  necessary,  opium, 
are  the  chief  measures  which  atford  a  possibility  of  relief. 


ENLARGEMENT  OF  THE  HEART. 

By  J.   MITCHELL   BRUCE,  M.D.,   F.E.C.P. 


Definitions. — The  term  "enlargement"  i.s  appHed  (1)  to  certain  processes 
by  which  the  heart  increases  in  size,  and  (2)  to  various  conditions  of  the 
organ  which  are  the  results  of  these  processes. 

(1)  Regarded  in  the  first  of  these  two  senses,  cardiac  enlargement  is  of 
three  kinds,  which  may  thus  be  defined  : 

Hypertrophy. — A  process  of  general  uniform  enlargement  of  one  or 
more  of  the  chambers  of  the  heart,  which  consists  in  increase  of  its  muscu- 
lar tissue,  and  leads  to  thickening  of  the  walls.  It  is  always  reparative  or 
compensatory  in  its  effect. 

Dilatation. — A  process  of  general  uniform  enlargement  of  one  or  more 
of  the  chambers  of  the  heart,  which  consists  in  overstretching  of  the  elastic 
structures  of  the  walls,  and  leads  to  increase  of  its  capacity.  It  is  of  two 
entirely  different  kinds.  The  first  kind  is  dilatation  from  overjiUing  of  a 
chamber,  and  is  compensatory  in  its  effect ;  the  second  kind  is  dilatation 
from  incomplete  emptying  of  a  chamber,  and  is  always  associated  with  failure 
or  inadequacy  of  the  cardiac  force. 

(2)  The  various  conditions  of  the  heart  which  result  from  these  three 
processes  are  found  to  be  the  following : 

Compensatory  dilatation  with  hypertrophy ; 

Simple  hypertrophy  ; 

Either  of  the  above  two  conditions  in  association  with  dilatation  from 
failure ; 

Simple  dilatation  from  failure. 

The  combinations  of  hypertrophy  and  dilatation  are  also  described  as 
"  dilated  hypertrophy"  and  "  eccentric  hypertrophy." 

Hypertrophy,  dilatation,  and  dilatation  with  hypertrophy  may  be  either 
(1)  general, — that  is,  involving  the  whole  heart, — or  (2)  partial  or  local, 
when  the  change  does  not  extend  to  all  the  chambers. 

Pathological  Anatomy. — When  we  proceed  to  inquire  into  the  exist- 
ence of  enlargement  of  the  heart  in  children,  it  is  necessary  to  bear  in  mind 
the  absolute  measurements  and  weight  of  the  normal  heart,  as  well  as  the 
relative  weight  of  the  heart  and  body  at  different  ages.     These  facts  are  set 

forth  in  the  following  tables  : 
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TABLE  I. 

Showing  the  Measurements  of  Length,  Breadth,  arid  Thickness,  in  Centimetres,  of  the  Left 
Ventricle  in  Children  at  Different  Ages.^ 


Bo  vs. 

Girls. 

Age, 
Years. 

Length. 

Breadth. 

Thickness. 

Age, 
^  ears. 

Length. 

Breadth. 

Thickness. 

Base. 

Mid- 
dle. 

Apex. 

Base. 

Mid- 
dle. 

Apex. 

1-4 

5-9 

10-15 

5.14 
7.04 
7.67 

(i.09 
7.44 
8.35 

.67 
.74 
.81 

.65 
.86 
.86 

.43 
.58 
.52 

1-4 

.5-9 

10-15 

5.10 

6.0 

6.59 

5.83 
6.54 
7.04 

.57 
.69 

.74 

.63 
.70 
.72 

.46 
.62 
.64 

TABLE   II. 

Showing  the  Average  Absolute  Weight,  in  Grammes,  of  the  Heart  in  Children  at  Different 
Ages ;  with  the  Relative  Weight  of  the  Heart  to  the  Body-Weights 


Age. 


Absolute  Weight. 


Male.  Female. 


Relative  Weight. 


Male. 


Female. 


Attirth 

One  month 

Second  to  sixth  month  .  . 
Seventh  to  twelfth  month 
Second  to  third  year  .  . 
Fourth  to  tifth  year  .  .  . 
Sixth  to  tenth  year  .  .  . 
Eleventh  to  fifteenth  year 


20.79 
16.19 
20.13 
30.64 
52.7 
6.5.2 
103.6 
163.8 


19.24 
14.36 
20.18 
32.14 
45.2 
69.0 
82.5 
177.4 


.00620 
.00643 
.00576 
.00597 
.00615 
.00580 
.00623 
.00600 


.00629 
.00632 
.00610 
.00602 
.00616 
.00591 
.00561 
.00551 


It  must  not  be  forgotten  that  the  relative  thickness  of  the  walls  of  the 
two  ventricles  is  in  the  new-born  child  different  from  what  afterwards 
obtains.  At  birth  the  left  ventricle  measures  from  .44  to  .68  centimetre, 
the  right  from  .34  to  .44  centimetre.  Up  to  the  sixth  year  the  left  measures 
not  quite  one  centimetre,  the  right  from  .-3  to  .4  centimetre,  the  thickness  of 
the  right  ventricle  rapidly  declining  after  birth,  until  in  the  sixth  year  it  is 
scarcely  so  great  as  in  the  new-born.^ 

In  pure  or  simple  hypertrophy  of  the  ventricles  the  thickness  of  the 
wall  is  increased,  until  it  may  exceed  the  normal  by  one-quarter  or  one- 
half,  or  may  even  attain  double  the  natural  measurement.  The  columnse 
carnese  are  proportionately  or  even  disproportionately  robust.     The  weight 

'  Bizot,  quoted  by  V.  Dusch,  in  Gerhardt's  Handbuch  der  Kinderkrankheiten,  1878, 
iv.  1,  269. 

2  W.  Miiller,  Die  Masse  des  menschlichen  Herzens,  1883,  p.  56.  It  is  necessary  to 
remember  that  different  observers  have  adopted  different  methods  of  preparing  the  heart  in 
estimating  its  absolute  and  relative  weight.  Some  removed  the  whole  of  the  great  vessels ; 
others  left  one  inch  of  each  in  connection  with  the  heart.  Some  removed  the  pericardial 
fat,  to  obtain  a  correct  estimate  of  the  myocardium  ;  others  did  not.  The  maximum  and 
minimum  weights  range  widely  on  either  side  of  the  averages  given  above. 

^  Von  Dusch,  op.  cit,  p.  269. 
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is  always  increased.  Hypertrophy  of  the  right  ventricle,  though  great,  may 
be  less  striking  than  hypertrophy  of  the  left,  and  is  rarely  found  pure  post 
mortem.  Hypertrophy  of  the  walls  of  the  auricles  demands  close  exami- 
nation for  its  detection :  it  is  probably  never  pure.  Either  auricle  may 
reach  double  the  normal  thickness.  The  muscular  tissue  in  hypertrophy  is 
of  a  brownish-red  color,  and  peculiarly  firm  to  the  finger;  the  walls  pre- 
serve their  concentric  outline  when  incised. 

In  pure  or  simple  dilatation  of  the  heart  the  enlargement  is  found  to  be 
due  to  increased  capacity  of  one  or  more  of  the  cavities,  with  thinning  of 
the  walls.  Dilatation  is  usually  determined  by  observing  the  unnaturally 
globular  shape  of  the  organ  as  a  whole,  the  visible  enlargement  of  one  or 
more  of  its  cavities  when  opened,  the  great  bulk  of  the  clot  within  it,  the 
flattening  of  its  columnse  carnete,  and  the  more  sac-like,  rounded  appear- 
ance which  it  presents  when  emptied  and  freely  exposed  to  view.  A  more 
exact  estimate  is  made  of  the  degree  of  dilatation  by  measuring  the  maxi- 
mum length  and  breadth  of  the  opened  chamber  and  the  thickness  of  the 
parietes,  the  latter  being  comparatively  diminished.  The  muscular  tissue 
is  variously  altered  in  color,  and  so  reduced  in  firmness  that  the  walls  col- 
lapse ou  section.  In  pure  dilatation  the  weight  of  the  heart  is  never 
increased. 

Dilatation  ivith  hypertrophy  presents  a  combination  of  the  characters  of 
the  two  simpler  forms  just  described.  The  degree  of  enlargement  is,  as  a 
rule,  greater  than  in  either  of  these.  It  proves  to  be  due  partly  to  in- 
creased capacity  of  one  or  more  of  the  chambers,  partly  to  an  increase  of 
the  muscular  tissue,  which  is  sufficient  to  augment,  preserve,  or  nearly  pre- 
serve, in  different  instances,  the  normal  thickness  of  the  walls  in  the  pres- 
ence of  the  dilatation.  Great  variety  occurs  in  the  relative  degrees  of  the 
two  associated  changes,  with  corresponding  differences  in  shape  and  weight 
of  the  heart.  The  weight  of  the  organ  is  always  increased,  and  may  reach 
that  of  the  normal  adult  heart.  When  the  dilatation  is  consequent  on 
failure,  the  walls  are  peculiarly  pale,  soft,  or  yielding  to  the  finger,  and  may 
be  so  flaccid  as  to  collapse  entirely  on  section. 

In  the  great  majority  of  instances  the  heart  is  also  the  seat  of  disease  of 
the  valves  or  pericardium,  which  is  regarded  as  the  primary  lesion. 

Histology. — Hypertrophy  of  the  heart  consists  in  a  true  increase  in  size 
of  the  individual  muscular  fibres,  accompanied  by  an  increase  in  the  number 
of  these  elements  (hyperplasia).  The  histological  appearances  of  the  myo- 
cardium, apart  from  these  changes  in  size  and  number,  are  perfectly  normal. 

In  dilatation  the  tissues  of  the  walls  may  not  present  any  abnormal 
characters  under  the  microscope.  More  frequently  they  are  found  to  b* 
pigmented,  or  in  a  condition  of  granular,  fatty,  or  fibroid  degeneration,  or 
of  acute  or  chronic  myocarditis. 

Condition  of  the  other  Viscera. — The  condition  of  the  other  great  viscera 
— the  lungs,  liver,  spleen,  kidneys,  and  alimentary  canal — and  of  the  central 
nervous  system  varies  considerably  with  the  primary  lesion.    Independently 
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of  this,  wlien  dilatation  from  failure  has  set  iu,  passive  hyperseniia  or 
mechanical  congestion  is  always  found  iu  these  organs ;  and  if  this  continue 
long,  or  be  frequently  repeated,  slow  pigmentation  and  fibroid  degeneration, 
with  wasting  of  the  parenchyma,  make  their  appearance.  With  these  vis- 
ceral changes  there  occur  effusion  into  the  cavities  of  the  peritoneum,  pleurte, 
and  pericardium,  and  dropsy  of  the  cellular  tissues,  catarrhs  of  mucous 
surfaces,  and  occasionally  hemorrhages  from  venous  rupture  or  erosions. 

Etiology. — In  most  cases  of  cardiac  enlargement  iu  children  the  cause 
of  the  change  consists  in  primary  lesions  of  the  heart  or  larger  arteries.  By 
far  the  most  common  of  these  lesions  is  valvular  disease.  Next  in  order 
of  frequency  as  a  determining  factor  of  enlargement  is  adherent  pericardium. 
Congenital  disease  of  the  heart  aud  great  vessels  is  a  cause  of  cardiac 
enlargement  almost  peculiar  to  the  period  of  infancy  and  childhood.  The 
earlier  the  age,  the  more  probably  is  malformation  the  primary  lesion, 
until  in  the  infant  all  other  causes  may  be  practically  disregarded. 

j\Iuch  less  striking  than  these  gross  changes  or  imperfections,  but  of 
equal  importance  in  determining  enlargement  of  the  heart,  are  certain 
morbid  conditions  of  the  raj'ocardium.  Such  are  the  granular  degeneratiou 
of  the  muscular  fibres  that  occurs  in  typhoid  fever,  scarlatina,  diphtheria, 
and  other  acute  specific  diseases,  and  the  myocarditis  of  acute  rheumatism 
and  pvEemia,  all  of  which  may  be  the  cause  either  of  acute  primary  dilatation 
or  of  a  secondarv  dilatation  supervening  on  previous  enlargement.  Failure 
of  nutrition  from  coronary  disease  is  practically  never  seen  in  children. 
Fatty  degeneration  is  very  rare. 

In  other  instances  of  this  "secondary"  dilatation  the  microscope  may 
fail  to  detect  any  histological  change  in  the  myocardium,  but  a  careful 
study  of  the  child's  history  reveals  as  the  cause  of  dilatation  the  existence 
of  serious  interfei-ence  with  the  conditions  necessary  for  healthy  cardiac 
nutrition.  The  circumstances  that  induce  this  unfavorable  effect  are  ex- 
tremely various.  Some  of  them  tell  upon  the  myocardium  through  the 
medium  of  the  blood,  or  it  may  be  the  nervous  influences  ou  which  the 
nutrition  and  healthy  activity  of  the  heart  constantly  depend.  Such  are 
anaemia,  dyspepsia,  poverty,  unhealthy  social  surroundings,  the  abuse  of 
rest,  the  demands  of  rapid  growth  and  development ;  or  it  may  be  a  com- 
bination of  these.  Acute  and  subacute  rheumatism — especially  that  per- 
sistent or  recurrent,  possibly  latent,  type  so  common  in  the  child — is  one 
of  the  most  frequent,  intractable,  aud  serious  causes  of  malnutrition  and 
secondary  dilatation  of  the  %\alls  of  the  enlarged  heart  in  chronic  cardiac 
disease.  Acute  pulmonary  diseases  have  a  similar  effect  iu  debilitating  the 
heart  and  permitting  dilatation.  Nervous  disturbances,  such  as  the  intellec- 
tual strain  aud  anxiety  conuected  with  schooling,  undue  excitement  even  of  a 
pleasing  character,  and  chorea,  also  promote  the  occurrence  of  this  kind  of 
dilatation  in  children  who  are  already  the  subjects  of  chronic  valvular  disease. 

Iu  a  smaller  number  of  cases  of  hypertrophy  and  dilatation  the  cause 
has  to  be  searched  for  iu  some  disturbance  of  the  circulation  entirely  apart 


ENLARGEMENT  OF  THE  HEART.  793 

from  the  heart.  Eulargemeiit  of  the  riglit  ventricle  in  children  is  fre- 
quently referable  to  chronic  pulmonary  disease,  which  increases  the  resist- 
ance to  the  passage  of  blood  through  the  lungs.  The  abnormally  high 
arterial  tension  of  Bright's  disease  may  give  rise  to  enlargement  of  the  left 
ventricle,  particularly  pure  hypertrophy,  but  this  is  uncommon  in  the  child 
(Dickinson).  Acute  dilatation  of  this  chamber  occasionally  results  from 
renal  congestion  in  scarlet  fever;'  and  this  is  liable  to  occur  if  the  heart 
have  been  previously  enlarged.  Arterial  degeneration,  an  increasing  source 
of  cardiac  enlargement  as  age  advances,  is  exceedingly  rare  in  children. 
The  same  i-emark  applies  to  protracted  functional  excitement  of  the  heart, 
— for  example,  in  Graves's  disease.  Muscular  exertion  is  met  with  as  a 
cause  of  hypertrophy  of  the  heart  in  boys  who  have  been  allowed  to  in- 
dulge too  freely  in  running  and  other  games  and  athletics.  Rapid  dilata- 
tion of  the  right  ventricle  may  take  place  in  M'hooping-cough  and  other 
diseases,  such  as  croup,  proving  fatal  by  asphyxia. 

Pathology. — We  have  now  to  inquire  into  the  nature  of  the  process 
by  which  the  conditions  and  cii'cumstances  that  have  been  traced  into 
etiological  connection  with  enlargement  of  the  heart  give  rise  to  these 
remarkable  alterations  in  the  thickness  of  its  walls  and  the  capacity  of  its 
chambers. 

Hypertrophy. — The  origin  of  hypertrophy  of  the  heart  is  to  be  found 
in  two  physiological  laws  of  capital  importance.  The  first  of  these  laws  is 
that  the  force  displayed  by  a  muscle  or  muscular  organ  in  contraction  is  in 
proportion  to  the  weight  or  load  that  it  has  to  lift ;  that  the  heavier  the 
load  (always  within  a  certain  "  reasonable"  limit),  the  more  forcible  or 
vigorous  will  be  the  muscular  contraction ;  in  other  words,  that  a  muscle 
under  ordinary  circumstances  possesses  a  certain  reserve  of  force  against 
extraordinary  demands.  The  second  of  these  laws  is  that  when  a  muscle 
or  muscular  organ  displays  more  than  the  ordinary  amount  of  force  for  a 
considerable  period  of  time  it  increases  in  size,  provided  it  enjoys  sufficient 
nutrition. 

In  the  case  of  hypertrophy  of  the  heart,  the  muscular  organ  is  the  wall 
of  one  or  more  of  the  chambers.  The  weight  or  load  is  measured  by  the 
intracardiac  pressure  or  tension  during  systole,  and  consists  of  the  charge  of 
blood  within  the  chamber,  which  has  to  be  moved  forward  by  the  muscular 
effort  into  the  next  portion  of  the  circulatory  apparatus — whether  from  the 
auricle  into  the  ventricle  or  from  the  ventricle  into  an  artery — against  an 
iucreasins  resistance.  If  the  resistance  to  the  forward  movement  of  the 
blood  is  unnaturally  raised,  the  muscular  wall  of  the  chamber  of  the  heart 
concerned  in  the  movement  will  first  act  more  vigorously  and  then  in  course 
of  time  become  hypertrophied.  The  nature  of  the  process  may  be  more 
readily  comprehended  by  examining  an  instance. 

'  Goodhai't,  Guy's  Hosp.  Eep.,  1879,  vol.  xxiv.  p.  153 ;  Barlow,  Med.  Times  and  Gaz., 
1880,  vol.  i.  p.  426;  Silbermann,  Jahfb.  f.  Kinderkr.,  1881,  xvii.  182. 
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The  development  of  hypertrophy  of  the  left  ventnde,  in  a  pure  form 
may  be  studied  in  obstructive  diseases  of  the  aortic  valves.  This  lesion 
which  in  children  is  commonly  the  result  of  endocarditis,  presents  a  certain 
obstacle  to  the  passage  of  blood  in  systole  from  the  left  ventricle  into  the 
aorta.  To  speak  more  correctly,  it  increases  the  chief  part  of  the  work 
which  the  left  ventricle  has  to  accomplish  in  systole, — that  part,  namely 
which  consists  in  forcing  open  the  aortic  valves  and  discharging  the  ven- 
tricular contents  into  the  aorta.  The  opening  of  the  aortic  valves  and  the 
penetration  of  the  aorta  (as  it  is  conveniently  called)  by  the  discharged 
volume  of  blood  are  accomplished  by  the  left  ventricle  against  the  arterial 
or  blood  pressure  within  the  aorta,  which  weighs  the  valves  down  and 
opposes  the  influx  «f  blood  from  the  heart.  Now,  it  is  obvious  that  if  the 
aortic  valves  be  stiffened  or  completely  fixed  by  inflammatory  changes,  or 
if  the  aortic  mouth  be  narrowed,  both  the  opening  of  the  valves  and  the 
penetration  of  the  aorta  will  be  more  difficult,  the  pressure  within  the  left 
ventricle  at  the  commencement  of  systole — that  is,  the  resistance  to  the  sys- 
tolic contraction  of  the  walls — will  increase,  and  a  greater  display  of  force 
will  be  called  for.  Provided  the  difficulty  be  moderate,  the  muscular  wall 
rises  to  the  occasion  by  a  display  of  its  reserve  force.  If  the  valvular 
lesion  be  permanent,  and  the  nutrition  of  the  myocardium  perfect,  the  left 
ventricular  wall  in  course  of  time  undergoes  a  pure  increase  in  bulk  of  its 
muscular  tissue, — an  hypertrophy  just  sufficient  to  overcome  the  increased 
resistance  ahead.  The  disability  of  the  left  ventricle  is  now  perfectly 
removed ;  the  circulation  continues  undisturbed  ;  the  physical  evidence  of 
a  morbid  condition  at  the  mouth  of  the  aorta — viz.,  a  systolic  aortic  mur- 
mur— is  accompanied  by  the  physical  signs  of  hypertrophy  of  the  left 
ventricle  which  we  shall  presently  describe ;  the  subject  of  the  valvular 
disease  suffers  from  no  symptoms  of  impaired  cardiac  function :  we  say  that 
compensation  of  the  circulatory  defect  is  established. 

Hypertrophy  of  the  right  ventricle  in  congenital  obstruction  of  the  mouth 
of  the  pulmonary  artery  arises  in  a  manner  jjrecisely  similar  to  that  just 
described  ;  and  the  same  applies  in  cases  of  mitral  disease  and  chronic  lung- 
disease  in  the  early  stage  while  the  reserve  force  is  still  sufficient. 

It  will  be  obvious  to  the  reader  from  these  considerations  that  hyper- 
trophy of  the  heart  is  not  a  disease,  but  a  natural  method  of  recovery  from 
disease,  preventing  or  undoing  its  evil  effects.  If  the  aortic  valves  in 
a  child  are  left  diseased  after  an  attack  of  endocarditis,  we  do  not  dread 
but  welcome  and  encourage  hypertrophy  of  the  left  ventricle,  the  means  by 
which  alone  the  balance  of  the  circulation  can  be  maintained.  Further, 
whilst  the  aortic  obstruction  remains  (most  probably  permanently),  so  long 
must  the  hypei'trophy  of  the  left  ventricle  continue.  And  if  the  hypertrophy 
threaten  to  fail,  the  welfare  of  the  patient  manifestly  demands  that  it  be 
restored  by  every  means  in  our  power. 

Dilatation. — The  first  step  in  the  development  of  dilatation  of  a  cardiac 
chamber  is  over-disteution  with  blood.     A  quantity  of  blood  larger  than 
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ordinary  is  temporarily  accommodated  within  the  cavity  hy  virtue  of  the 
elasticity  of  its  ivalls.  If  this  condition  of  over-distention  be  indefinitely 
repeated,  or  indefinitely  prolonged,  the  walls  become  stretched,  and  the 
chamber  that  they  enclose  becomes  correspondingly  dilated. 

It  remains  to  be  seen  how  excessive  distention  arises  in  connection  with 
the  causes  of  dilatation  which  we  have  traced. 

The  difficulties  that  attend  this  part  of  the  subject  appear  to  arise  from 
confounding  the  two  kinds  of  dilatation  with  each  other.  The  first  kind 
originates  in  excessive  distention  from  overfilling  consequent  on  valvular 
defect,  and  is  invariabty  accompanied  by  hypertrophy,  being,  like  it,  com- 
pensatory. The  second  kind  originates  in  excessive  distention  from  incom- 
plete emptying  consequent  on  parietal  weakness,  and  is  either  primary  or 
supervenes  upon  the  two  other  kinds  of  enlargement  only  when  compen- 
sation fails.  "Whilst  the  physical  result  in  the  two  kinds  of  dilatation  is 
the  same,  their  physiological  significance  is  entirely  different.  A  concrete 
example  will  make  the  subject  more  intelligible. 

Dilatation  from  overfiUing  may  be  illustrated  by  the  dilatation  of  the  left 
ventricle  (associated  with  hypertrophy)  which  is  fonnd  in  aortic  incompe- 
tence. This  lesion  permits  the  regurgitation  of  a  certain  quantity  of  blood 
from  the  aorta  into  the  left  ventricle  in  each  diastole.  Besides  this  un- 
natural supply,  there  enters  the  left  ventricle  the  regular  measure  of  blood 
from  the  left  auricle.  The  left  ventricle,  thus  supplied  from  two  sources, 
is  overfilled  by  receiving  an  overcharge  which  it  must,  and  does,  accommo- 
date,— an  accommodation  which  can  be  effected  only  by  stretching  of  its 
elastic  walls.  Continued  over-distention  becomes  dilatation,  a  necessary 
and  permanent  condition  of  the  ventricle  as  long  as  the  valvular  incompe- 
tence remains.     This  is  dilatation  from  overfilling. 

Concomitantly  with  the  dilatation,  hypertrophy  is  established.  The 
over-distention  of  the  ventricle  is  attended  with  increased  internal  pressure ; 
the  larger  load  that  has  to  be  driven  stimulates  the  wall  to  more  vigorous 
contraction  and  consequent  muscular  development,  as  already  described  ; 
and  compensatory  dilatation  with  hypertrophy  (the  "  secondary"  hyper- 
trophy of  some  authorities)  is  the  complete  result.  Thus  the  process  of 
dilatation  from  overfilling  is,  like  hypertrophy,  conservative  or  reparative 
in  its  effect.  Given  a  serious  lesion  like  aortic  incompetence,  dilatation  of 
the  lefl  ventricle  is  a  necessity  if  the  circulation  is  to  be  maintained.  The 
increased  capacity  of  the  chamber,  referable  to  its  reserve  elasticity,  pro- 
vides a  reservoir  for  the  accumulation  of  blood  behind  the  incompetent 
valve ;  and  thus,  along  with  the  concomitant  hypertroph)',  the  balance  of 
the  circulation  is  practically  restored. 

Dilatation  from  incomplete  emptying  of  a  cardiac  chamber  is  always  the 
result  of  inadequacy,  absolute  or  relative,  of  the  cardiac  walls.  Under  the 
influence  of  one  or  other  of  the  causes  of  dilatation  enumerated  under 
Etiology,  an  hypertrophied  ventricle  may  not  be  able  to  maintain  the  in- 
creased display  of  force  demanded  of  it  by  valvular  or  other  lesion.     We 
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then  say  that  the  heart  is  "failing," — that  the  "compensation  has  broken 
down."  Symptoms  of  "heart-disease"  make  their  appearance,  and  the 
physical  signs  of  hypertrophy  are  now  complicated  with  those  of  dilatation. 

In  order  to  nnderstand  how  dilatation  of  the  ventricle  has  been  produced 
by  failure  of  its  muscular  walls,  we  must  bear  in  mind  that,  if  the  parietal 
energy  be  deficient,  exhaustion  occurs  before  the  completion  of  each  systole  or 
unit  of  cardiac  work.  The  force  displayed  by  the  heart  in  contraction  wanes 
before  penetration  of  the  aorta  has  been  perfectly  effected,  and  a  certain 
amount  of  the  measure  of  blood  that  ought  to  have  been  discharged  is  left 
behind  in  the  chamber.'  To  this  residuum  there  is  immediately  added  in 
diastole  the  ordinary  charge  of  blood  from  the  left  auricle.  The  left  ven- 
tricle is  now  over-distended.  It  has  to  and  does  accommodate,  by  the  yield- 
ing of  its  elastic  walls,  more  tiian  the  ordinary  measure  of  blood.  Thus, 
when  the  next  systole  commences,  the  chamber  finds  itself  still  more  over- 
weighted. At  the  end  of  the  systolic  effort  there  are  again  arrears  of 
worlv.  Occasional  powerful,  perhaps  violent,  contractions  of  the  ventricle 
may  relieve  the  chamber  of  its  increasing  accumulation,  in  response  to 
the  high  internal  pressure ;  but  the  succeeding  systoles  are  again  feeble, 
and  the  process  of  over-disteution  and  overweighting  is  repeated.  If  the 
nervo-muscular  energy  continue  insufficient, — that  is,  unless  it  recover  or 
be  restored, — the  over-distentiou  of  the  ventricle  persists  and  passes  into 
dilatation, — dilatation  from  incomplete  emptying,  asystoUe. 

The  process  of  failure  may  affect  any  or  all  of  the  cardiac  chambers, 
and  may  occur  under  a  variety  of  circumstances.  Not  only  pure  hyper- 
trophy, but  compensatory  dilatation  with  hypertrophy,  as  in  aortic  incom- 
petence, may  fail,  and  consecutive  or  "  secondary"  dilatation  be  established. 
This  is,  indeed,  the  chief  way  in  which  chronic  valvular  disease  comes  to 
be  attended  with  symptoms  and  in  which  it  directly  or  indirectly  proves 
fatal. 

Dilatation  from  failure  also  occurs  independently  of  previous  enlarge- 
ment. If  a  heart  of  perfectly  normal  size  be  overtaxed  whilst  suffering 
from  impairment  of  nutrition,  as  in  anaemia,  or  from  actual  parietal  disease, 
such  as  myocarditis  or  pericardia]  adhesion,  it  may  either  gradually  or  sud- 
denly' fail  to  complete  its  systolic  work,  and  a  condition  of  so-called  primary 
or  idiopathic  dilatation  be  established.  Such  is  the  result  of  the  associated 
increase  of  arterial  pressure  and  granular  degeneration  of  the  myocardium 
which  occur  in  scarlet  fever.  Nay,  even  when  the  walls  of  the  heart  are 
perfectly  healthy,  the  parietal  energy  may  prove  insufficient  to  empty  the 
chambers,  if  the  resistance  ahead  be  inordinately  raised  [relative  inadequacy), 
particularly  if  the  rise  be  sudden  as  well  as  extreme.  This  is  what  occurs 
in  strain  of  the  heart  by  violent  muscular  exertion,  which  in  different  cases 


'  In  this  discussion  of  the  origin  of  dilatation,  it  is  assumed  that  the  ventricle  nor- 
mally empties  itself  in  systole.  Whether  it  does  so  completely  or  not  d(]e3  not  affect  the 
argument. 


ENLARGEMENT  OF  THE  HEART.  797 

induces  passing  embarrassment  of  the  cix'culation  from  temporary  over- 
distentiou  of  the  chambers,  or  serious  dilatation  of  various  duration,  or  even 
sudden  death.  Fortunately,  enlargement  from  strain  is  by  no  means  com- 
mon in  the  child.  Lastly,  these  considerations  enable  us  to  understand  how 
even  moderate  muscular  effort  may  be  sufficient  to  cause  symptoms  of  dis- 
tress when  the  heart  is  the  seat  of  chronic  valvular  disease,  however  perfect 
the  compensation  and  however  souud  the  walls.  A  heart  that  is  already 
handicapped  by  valvular  lesion,  and  that  accomplishes  its  work  only  by  a 
continuous  call  on  its  reserve  force,  is  readily  overweighted  by  a  compara- 
tively slight  effort,  such  as  climbing  stairs,  or  disturbed  in  its  action  by 
excitement.  The  sense  of  cardiac  distress,  dysjanoea,  and  palpitation,  which 
arise  under  these  circumstances,  indicate  temj)orary  over-distention  of  the 
heart  from  parietal  failure,  a  condition  which  will  proceed  to  dilatation  if  it 
remains  unrelieved. 

It  will  now  be  profitable  to  compare  the  three  kinds  of  enlargement  of 
the  heart  which  have  been  separately  analyzed,  and  to  trace  their  mutual 
associations. 

Hypertrophy  of  the  heart  is  the  result  of  a  purely  physiological  process, 
the  two  essential  elements  of  which  are  (1)  increased  muscular  activity  of 
the  cardiac  walls  in  response  to  increased  demands  for  force ;  and  (2)  in- 
creased muscular  growth  consequent  on  increased  activity.  Dilatation  of 
the  heart  from  overfilling  is  the  result  of  a  purely  mechanical  process,  the 
two  essential  elements  of  which  are  (1)  over-distention  of  a  cardiac  cham- 
ber from  overcharging,  consequent  on  a  valvular  defect ;  and  (2)  increased 
capacity  from  continued  stretching  of  its  elastic  walls.  Dilatation  of  the 
heart  from  failure  and  incomplete  emiptying,  whilst  it  also  is  the  result  of  a 
purely  mechanical  process,  implies  a  sei'ious  physiological  inadequacy,  de- 
pending as  it  does  on  work  unaccomplished  in  consequence  of  a  parietal 
weakness, — on  inability  of  the  muscular  walls  to  complete  the  evacuation 
of  the  chamber,  on  inefficiency  of  the  driving  power  to  overcome  com- 
pletely the  resistance  ahead.  Hypertrophy  and  dilatation  from  overfilling 
are  methods  of  successfully  meeting  a  difficulty  or  defect  in  the  circulation 
by  increased  activity  or  elastic  accommodation ;  dilatation  from  incomplete 
emptying  is  a  process  of  yielding  or  breaking  clown  in  the  face  of  a  difficulty. 
The  first  two  processes  are  indicative  of  relief,  compensation,  and  safety  : 
the  third  process  is  indicative  of  failure,  disability,  and  danger. 

The  three  conditions  just  described  are  variously  associated  in  individual 
cases.  Hypertrophy  with  dilatation  from  overfilling  involves  the  left  ven- 
tricle in  every  instance  of  aortic  incompetence,  and  the  right  ventricle  in 
the  excessively  rare  lesion  of  pulmonary  incompetence.  The  left  auricle 
is  more  hypertrophied  and  less  dilated  in  mitral  obstruction,  more  dilated 
and  less  hypertrophied  in  mitral  incompetence.  In  the  latter  disease  the 
left  ventricle  is  generally  (not  always)  dilated  and  hypertrophied,  in  con- 
sequence of  being  overfilled  by  the  excessive  charge  it  receives  from  the 
enlarged  auricle.     The  right  ventricle  is  hypertrophied  in  mitral  disease. 
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the  increased  pressure  within  the  left  auricle  exerting  itself  backward 
through  the  valveless  circuit  within  the  lungs  until  it  falls  upon  the  pul- 
monary valves.  The  same  condition  obtains  in  chronic  pulmonary  diseases 
attended  with  circulatory  obstruction.  But  the  hypertrophy  of  the  right 
ventricle  in  these  cases  is  rarely  if  ever  pure :  it  is  associated  with  dilata- 
tion from  relative  or  actual  failure.  The  right  auricle  is  dilated  from  over- 
filling and  moderately  hypertrophied  in  tricuspid  incompetence ;  it  is  found 
extremely  dilated  and  also  hypertrophied  in  tricuspid  obstruction. 

When  adherent  pericardium  or  other  morbid  conditions  affect  the  whole 
cardiac  wall,  the  disability  involves  all  the  chambers  and  induces  general 
enlargement.  Combinations  of  two  or  more  kinds  of  valvular  disease  pro- 
duce a  great  variety  of  forms  of  hypertrophy  and  dilatation,  and  the  same 
is  true  of  malformations  of  the  heart.  Finally,  it  must  be  added  that,  in 
every  kind  and  case  of  cardiac  enlargement  proving  fatal  otherwise  than 
suddenly,  evidence  \vill  usually  be  found  post  mortem  that  dilatation  from 
failure  has  been  developed  before  death. 

Effects  on  Other  Organs. — When  one  of  the  cardiac  chambers  becomes 
progressively  dilated  from  increasing  failure  of  the  propulsive  force,  the 
internal  pressure  begins  to  make  itself  felt  backward  upon  the  parts  of  the 
circulation  behind  the  seat  of  over-distention  {Ruckwirkung  of  the  Ger- 
mans). This  unfortunate  process  is  most  familiar  in  mitral  disease,  where 
it  originates  the  symptoms  of  mechanical  congestion  and  cardiac  dropsy. 
If  the  left  auricle  fails,  with  imperfect  emptying  and  dilatation,  the  pressure 
within  the  pulmonary  circuit,  already  excessive,  increases  greatly,  giving 
rise  to  still  more  dyspnoea,  haemoptysis,  etc.  The  hypertrophied  right  ven- 
tricle next  fails  in  the  face  of  the  increased  resistance  at  the  pulmonary 
valves,  combined  with  the  impaired  nutrition  of  its  wall ;  it  undergoes 
secondary  dilatation ;  and  the  tricuspid  valve  becomes  relatively  incom- 
petent from  dilatation  of  the  opening  and  feebleness  of  the  muscular  struc- 
tures in  connection  with  it  and  with  the  valvular  segments.  The  right 
auricle  thus  becomes  over-distended  and  dilated ;  and,  its  own  wall  failing 
at  the  same  time,  in  the  presence  of  the  increasing  resistance  to  evacuation 
into  the  ventricle,  the  venoe  cavffi  and  their  branches  are  choked,  and  the 
radicles  within  the  viscera  and  other  structures  that  they  drain  suffer  from 
mechanical  congestion  and  its  effects.  Similarly,  in  failure  of  the  left  ven- 
tricle in  aortic  obstruction  or  Bright's  disease,  and  in  failing  compensatory 
dilatation  with  hypertrophy  in  aortic  incompetence,  the  mitral  valve  be- 
comes relatively  incompetent  as  the  parietal  weakness  proceeds,  and  the 
same  series  of  effects  is  set  up  as  in  primary  mitral  lesion.  This  is  the 
origin  of  the  morbid  appearances  found  post  mortem  in  the  lungs,  kidneys, 
and  stomach,  already  mentioned,  as  well  as  of  the  dropsy  and  a  long  train 
of  distressing  symptoms  to  be  presently  described. 

But,  beyond  this,  the  circulatory  and  visceral  disturbances  set  up  by 
secondary  dilatation  have  an  unfortunate  effect  upon  the  heart  itself  and 
the  cardiac  activity.     The  hepatic,  gastric,  and  intestinal  congestions  and 
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the  catarrhs  which  they  induce  greatly  interfere  with  digestion  and  sanguifi- 
cation iu  the  child.  Elimination  by  the  bowels,  kidneys,  and  skin  is  seri- 
ously diminished,  and  respiration  is  still  further  impaired.  The  coronary 
veins  themselves  share  in  the  general  mechanical  congestion,  seriously  add- 
ing to  the  nutritive  disturbances  within  the  cardiac  walls.  Thus  failure 
of  the  wall  of  the  heart,  like  congenital  malformation,  comes  ultimately  to 
impoverish  and  poison  its  own  blood-supply.  In  a  word,  a  thoroughly 
vicious  circle  is  established,  the  unfortunate  effects  of  the  disease  of  the 
heart  recoiling  on  the  organ  itself. 

Happily,  this  is  not  the  end  of  every  instance  of  failure  of  the  heart. 
When  compensation  has  been  disturbed,  either  through  actual  weakness  of 
the  cardiac  wall  or  excessive  increase  of  the  work  that  it  has  to  accomplish, 
recovery  may  be  effected  by  increasing  the  vigor  of  the  myocardium  or  by 
diminishing  tlie  load  that  it  has  to  drive,  respectively.  If  this  result  be 
accomplished,  whether  by  nature  or  by  art,  compensation  is  said  to  be  re- 
stored. Most  of  our  treatment  in  heart-disease  is  directed  to  this  end,  as 
we  shall  presently  see.  The  heart,  thus  relieved  and  assisted,  is  again  able 
to  accomplish  its  work.  The  systole  of  the  chambers  becomes  once  more 
complete.  There  is  no  longer  a  residue  at  the  end  of  the  act,  no  accumula- 
tion, no  arrears.  The  dilatation,  as  far  as  it  originated  in  failure,  has 
disappeared,  and  compensation,  whether  by  pure  hypertrophy  or  by  com- 
pensatory dilatation  with  hypertrophy,  is  re-established,  until,  under  the 
influence  of  the  same  or  of  other  debilitating  causes,  it  again  breaks  down. 

Symptomatology. — The  symptoms  and  physical  signs  associated  with 
enlargement  of  the  heart  vary  very  widely,  not  only  with  the  kind  of  en- 
largement present  and  the  particular  chambers  involved,  but  also  with  the 
nature  of  the  primary  lesion, — valvular  or  otherwise, — to  which  the  increase 
in  size  is  but  an  adjunct. 

Before  j^roceeding  to  study  this  subject  it  is  necessary  to  remember  in 
what  respects  the  normal  clinical  phenomena  connected  with  the  heart  are 
peculiar  in  the  child. 

1.  The  situation  of  the  apex-beat  is,  speaking  generally,  more  to  the  lefl 
in  children,  lying  beyond,  in,  or  just  within,  the  left  vertical  nipple-line, 
in  the  fourth  or  fifth  interspace,  according  to  the  age  and  the  gro\vth  of  the 
diameters  of  the  chest.  More  particularly,  according  to  the  observations 
of  Von  Starck,^  the  situation  of  the  apex-beat  is  frequently  indeterminate 
in  the  first  years  of  life.  It  lies  without  the  nipple-line  in  most  chikli-eu 
up  to  the  fourth  year ;  during  the  following  years  less  and  less  frequently 
in  this  situation  ;  after  the  thirteenth  year  practically  not  at  all.  It  is  found 
in  the  mammary  line  but  seldom  in  the  first  year;  more  and  more  fre- 
quently so  up  to  the  seventh  year ;  less  often  again  after  that  age ;  but  at 
fourteen  may  again  be  found  there.  Within  the  mammary  line  the  apex- 
beat  is  never  found  up  to  the  second  year ;  seldom  up  to  the  seventh  year ; 

'  Centralbl.  f.  Klin.  Med.,  1888,  No.  34,  p.  612. 
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from  iiine  upward,  iu  the  majority  of  individuals ;  from  thirteen  upward, 
almost  exclusively.  In  the  fourth  interspace  the  apex-beat  lies  almost  ex- 
clusively during  the  first  year ;  thereafter  less  and  less  often  in  that  situa- 
tion. The  apex-beat  is  found  in  the  fourth  and  fifth  interspaces  but  seldom 
duriug  the  first  two  years  of  life ;  from  the  third  to  the  sixth  year  often ; 
thereafter  again  less  often.  In  the  fifth  interspace  the  apex-beat  is  very 
seldom  situated  duriug  the  first  two  years ;  iu  the  next  years,  more  often ; 
from  seven  onward,  in  the  majority  of  subjects  ;  after  the  age  of  thirteen, 
almost  without  exception  there.  The  apex-beat  is  very  seldom,  indeed,  to 
be  found  in  the  sixth  intercostal  space  in  children.' 

2.  The  cardiac  impuhe  is  more  widely  visible  and  palpable  in  the  child, 
the  parietes  of  the  chest  being  thin,  soft,  and  elastic.  This  normal  differ- 
ence is  exaggerated  in  children  with  cardiac  disease,  who  are  often  pecu- 
liarly thin,  or  even  wasted.  In  infants,  on  the  contrary,  the  impulse  may 
be  very  weak,  or  even  imperceptible. 

3.  The  cardiac  sounds  are  peculiar  in  some  children,  possessing  one  or 
more  of  the  following  puerile  features  :  («)  they  are  "  deliberate" — i.e.,  slow 
or  hesitatiug — in  character  ;  (6)  they  are  short,  and  therefore  distinctly  sepa- 
rated from  each  other, — i.e.,  both  periods  of  silence  are  unusually  marked ; 
(c)  reduplication  is  more  often  present  than  iu  the  adult ;  and  (d)  they 
betray  occasional  irregularity  of  rhythm. 

4.  The  radial  pidse  is  necessarily  more  frequent,  and  most  of  its  charac- 
ters, including  regularity,  are  less  definite,  than  in  the  adult. 

Besides  these  points  of  physiological  peculiarity,  the  practitioner  will  do 
well  to  bear  in  mind,  wheu  he  is  approaching  the  clinical  investigation  of  a 
case  of  enlargement  of  the  heart  in  a  child  (especially  an  infant),  the  great 
value  of  an  acute  eye  and  ear.  He  must  be  prepared  to  take  in  almost  at 
a  glance  the  child's  general  appearance,  complexion,  expression,  attitude, 
and  behavior  and  symptoms  during  examination,  and  to  note,  before  the 
circulation  is  disturbed  by  crying,  the  appearances  of  the  hands,  cheeks,  lips, 
neck,  and  prtecordia. 

Hypertrophy. — Symptoms. — It  has  been  already  shown,  under  the 
head  of  Pathology,  that  pure  hypertroph}'  of  the  heart  is  a  condition  of 
perfect  compensation.  The  subject  of  valvular  disease  under  these  circum- 
stances suffers  from  no  cardiac  symptoms.  If  the  valvular  lesion  have 
arisen  in  latent  rheumatism  in  early  childhood,  not  only  may  the  patient 
make  no  complaint  to  direct  attention  to  the  heart,  but  the  parents  and  the 
family  practitioner  may  be  unaware  of  the  existence  of  cardiac  disease. 
The  palpitation,  arterial  throbbing,  headache,  and  hemorrhages  which  occur 
in  cardiac  hypertrophy  from  chronic  Bright's  disease  cannot  be  fairly  attrib- 
uted to  the  enlargement  of  the  heai-t,  but  to  the  high  tension  which  has  set 


'  See  also  Keating  and  Edwards,  Diseases  of  the  Heart  and  Circulation  in  Infancy  and 
Adolescence,  1888,  p.  10;  Gundobin,  abstracted  in  Medical  News,  December  10,  1887,  p. 
683  ;  and  The  Topographical  Anatomy  of  the  Child,  by  Johnson  Symington,  1887,  p-  64. 
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Fig.  1. 


it  up.  The  symptoms  attending  hypertrophy  that  is  imperfect  or  break- 
ing down  are  the  symptoms  of  dilatation  with  failure,  and  as  such  will  be 
presently  described. 

Physical  Signs. — In  a  well-marked  case  of  simple  hypertrophy  of  the 
kfi  ventricle  in  the  child,  inspection  and  palpation  reveal  a  moderate  degree 
of  general  bulging  of  the  prieeordia.  The  apex-beat  is  situated  lower  and 
more  to  the  left  than  normal,  probably  in  the  fifth  or  sixth  interspace, 
a  variable  distance  without  the  left  vertical  nipple-line.  The  impulse  is 
forcible,  localized,  and  of  well-developed  thrusting  quality.  The  prsecor- 
dial  dulness  preserves  very  neai'ly  the  normal  outline,  in  the  form  of  a 
triangle,  but  with  a  somewhat  wider 
base,  running  from  the  sternum  to 
the  apex-beat.     (See  Fig.  1.) 

In  the  majority  of  cases  there  is 
an  endocardial  murmur,  due  to  the 
primary  valvular  disease.  Where 
this  is  absent,  the  first  sound  is  of 
a  dull,  rather  indeterminate  but  for- 
cible character  at  the  left  apex,  with 
absence  of  its  ringing  valvular  ele- 
ment. 

In  simple  hypertrophy  of  the 
tight  ventricle  corresponding  signs 
may  be  discovered  over  the  chest 
and  in  the  epigastrium. 

Simple  hypertrophy  of  the  auri- 
des,  if  it  exist,  cannot  be  determined 
physically. 

Compensatory  Dilatation 
WITH  Hypertrophy. — Symiitoms. 
— Many  of  the  subjects  of  this  kind 
of  enlargement  of  the  heart  are  free 
from  symptoms,  whether  the  primary 
lesion  be  mitral  or  aortic  incompe- 
tence. At  the  same  time  the  child 
is  thin,  pallid,  and  probably  under- 
grown  ;  and  it  is  found  that  severe  exertion  or  excitement  more  readily  induces 
cardiac  distress  than  in  pure  hypertrophy  or  in  the  healthy  subject.  Whilst 
recovery  is  complete  so  far  as  the  dynamic  conditions  of  the  wall  are  con- 
cerned, valvular  incompetency — involving,  as  it  does,  abnormal  distribu- 
tion of  the  blood  within  the  heart,  the  aorta,  and  the  pulmonary  circuit — 
necessitates  certain  symptoms.  Children  with  mitral  regurgitation,  however 
perfectly  compensated,  suifer  from  the  eifects  of  comparative  fulness  of  the 
pulmonary  vessels,  including  dyspnoea,  cough,  and  some  duskiness  of  the 
extremities.  Similarly  the  subjects  of  aortic  incompetence  always  present 
Vol.  II.— 51 


Diagram  illustrating  the  cardiac  (and  hepatic) 
dulness  and  the  situation  of  the  apex-beat  in  a  case 
of  pure  hypertrophy  of  the  left  ventricle,  with 
aortic  obstruction. 
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in  some  degree  the  symptoms  of  general  anaemia.  "When  urgent  symptoms 
however,  do  appear  in  either  case,  they  are  due  to  failure  of  the  heart,  and 
their  description  strictly  belongs  to  the  next  section. 

Physical  Signs. — In  compensatory  dilatation  with  hypertrophy  of  the 
left  ventricle,  the  visible  and  palpable  signs  of  enlargement  and  increased 
force  are  more  marked  than  in  simple  hypertrophy.  The  child's  prsecordia 
bulge  visibly.  The  apex-impulse  is  situated  so  low  and  so  far  to  the  left 
as  to  occupy  the  fifth,  sixth,  or  seventh  interspace,  possibly  in  the  anterior 
axillary  line ;  it  is  extensive,  powerful,  and  heaving,  often  with  visible  re- 
lapse of  the  soft  parts  over  the  spaces  near  or  within  the  apex,  and  of  the 

epigastrium.  The  area  of  percus- 
sion-duluess  is  correspondingly  in- 
creased, and,  as  it  extends  farther 
transversely  towards  the  left,  the 
triangular  outline  presents  an  un- 
naturally wide  base.  (See  Fig.  2.) 
Signs  of  direct  compression  of 
the  left  lung  may  sometimes  be 
found  at  the  posterior  base.  The 
auscultatory  signs  in  cases  of  ac- 
quired heart-disease  are  always  those 
of  incompetence  of  the  auriculo- 
ventricular  or  of  the  arterial  valves, 
as  the  case  may  be,  with  their  char- 
acteristic murmurs. 

Dilatation   froji   Failure. 

— Symptoms. — A  description  of  the 

phenomena  of  failure  of  the  cardiac 

walls  will  be  most  intelligible  to  the 

reader  if  it  commence  with  the  cases 

in  which  the  process  occurs  in  the 

course  of  compensatory  enlargement 

and  sets  up  the  familiar  symptoms 

of    "heart-disease."      It    is    when 

compensation  breaks  down  that  these 

— or,  more  correctly,  most  of  these 

— make  their  appearance  in  the  course  of  chronic  disease  of  the  valves  or 

of  the  pericardium,  their  relative  prominence  varying  with  the  seat  of  the 

primary  disease  and  with  the  particular  chamber  that  is  failing. 

The  countenance  of  the  child  is  anaemic,  with  a  slightly  livid  tint,  and 
expressive  of  suffering  and  anxiety.  The  body  wastes,  especially  in  the 
case  of  infants.  The  radial  pulse  fails  in  force  and  volume,  whilst  it  rises 
in  frequency  and  tends  to  become  in-egular ;  its  tension  and  other  characters 
are  difficult  or  impossible  to  determine.  In  failure  of  the  left  ventricle,  as 
iu  aortic  disease,  ^palpitation,  pain,  and  other  forms  of  precordial  distress, 


Diagram  iUustrating  the  cardiac  (and  hepatic) 
dulness  and  the  situation  of  the  apex-beat  in  a  case 
of  dilatation  with  hypertrophy  of  the  left  ventricle 
in  aortic  obstruction  and  incompetence. 
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faintness,  giddiness,  and  other  eifects  of  general  anemia  are  complained  of. 
When  the  left  auricle  and  the  right  ventricle  fail  in  mitral  disease,  and  the 
brunt  of  the  trouble  falls  upon  the  lesser  circulation,  the  urgent  symptoms 
are  dyspnoea,  cough,  haemoptysis,  and  passive  catarrh  of  the  bronchi,  with 
liability  to  acute  pulmonary  complications, — especially  oedema,  congestion, 
embolism,  "  apoplexy,"  and  pneumonia ;  the  cheeks  present  a  dusky  bluish- 
red  flush ;  the  eyes  are  suffused  ;  the  hands  are  livid  and  cold.  Failure  of 
the  right  heart  also  leads  to  that  long  series  of  disturbances  in  the  venous 
circulation,  due  to  mechanical  congestion,  which  is  clinically  known  as  "  car- 
diac dropsy."  The  chief  of  these  are  enlargement,  pulsation,  and  tender- 
ness of  the  liver,  with  functional  disturbance  and  jaundice ;  derangements 
of  the  stomach  and  bowels ;  diminished  volume  and  increased  color  and 
weight  of  the  urine,  with  deposit  of  urates  and  the  appearance  of  albumen ; 
emotional  depression ;  sopor  or  insomnia ;  epistaxis  ;  and  dropsy  of  tlie 
abdomen,  chest,  pericardium,  and  integuments. 

This  is  a  sketch  of  the  phenomena  attending  a  severe  case  of  secondary 
cardiac  dilatation, — of  one  which  is  much  less  common  in  children  than 
in  their  seniors.  It  must  not  be  understood  that  all  these  symptoms  are 
present  in  every  instance  of  failing  heart.  Indeed,  in  the  great  majority 
of  cases  the  child  comes  under  our  care  with  but  a  few  of  the  earlier 
symptoms, — namely,  those  directly  referable  to  the  heart  itself  and  to  the 
lungs. 

The  most  constant  of  these  is  dyspnoea,  about  which  the  parents  never 
fail  to  complain.  Dropsy  is  less  common,  less  pronounced,  and  more  shift- 
ing. Pain  and  other  subjective  symptoms  in  connection  with  the  heart, 
if  not  less  felt,  are  cei-tainly  less  complained  of  than  by  adult  patients. 
Palpitation  is  frequently  present.  Acute  pulmonary  and  pericardial  com- 
plications are  by  no  means  uncommon  in  the  young.  Albuminuria  is 
comparatively  infrequent,  even  when  the  volume  of  urine  is  small  and 
the  liver  greatly  enlarged.  Epistaxis  is  very  common ;  and  this,  or  pre- 
mature menstruation,  ought  to  excite  the  suspicion  of  cardiac  disease. 

Acute  primary  dilatation  of  the  heart  in  febrile  diseases  is  evidenced  by 
distress  and  pallor  (possibly  with  oedema)  of  the  face ;  great  feebleness, 
frequency,  and  irregularity  of  the  pulse;  lividity  and  coldness  of  the 
extremities;  restlessness;  sweating;  accelerated,  shallow  respiration;  and 
coolness  of  the  breath. 

Physical  Signs. — In  dilatation  of  the  left  ventricle  from  failure  the 
impulse  is  feeble,  indefinite,  and  diffused,  below  or  beyond  the  left  nipple, 
— i.e.,  it  loses  force  and  definiteness  of  localization  and  character ;  or  it 
may  become  entirely  imperceptible.  The  area  of  percussion-dulness  in- 
creases transversely,  especially  in  dilatation  of  the  right  ventricle,  when  it 
passes  to  the  right  of  the  sternum  and  assumes  the  rude  outline  of  a  very 
flattened  triangle  with  wide  base  and  rounded  angles.  (See  Fig.  3.)  Along 
with  these  signs  there  occur  in  dilatation  of  the  right  side  certain  associated 
phenomena,  such  as  marked  disproportion  in  strength  between  the  epigastric 


804 


ENLARGEMENT   OF   THE   HEAET. 
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impulse  and  the  radial  pulse,  loudness  of  the  second  pulmonary  sound  and 
fulness  of  the  cervical  veins.     In  emph3'sema  the  duluess  is  obliterated  by 

the  pulmonary  enlargement,  and  the 
heart  and  its  signs  are  dislocated 
downward  into  the  epigastrium.  The 
auscultatory  signs  are  very  striking. 
In  valvular  disease  murmurs  that 
existed  before  the  supervention  of 
the  failure  lose  their  quality  and 
intensity,  and  may  disappear  from  ' 
very  feebleness.  On  the  contrary, 
in  primary  dilatation  the  relaxation 
of  the  myocardium,  the  dilatation 
of  the  auriculo-ventricular  orifices, 
and  the  consequent  ("  i-elative")  in- 
competence of  the  mitral  or  the  tri- 
cuspid valves,  may  be  attended  by 
the  development  of  a  systolic  apex- 
murmur,  probably  variable  and  tem- 
porary. These  two  phenomena  may 
be  combined  in  failing  right  ventri- 
cle in  mitral  stenosis, — the  presys- 
tolic murmur  disappearing  and  a 
tricuspid  regurgitant  murmur  being 
developed. 

Where  a  valvular  murmur  does 
not  exist,  or  has  disappeared,  the 
first  sound  at  the  apex  assumes  a 
clear,  sharp,  short,  "  flapping,"  valvular  character,  which  suggests  loss  of 
the  muscular  element;  in  the  acute  primary  dilatation  of  fever  it  may 
entirely  disappear. 

Diagnosis. — Diagnosis  has  to  be  carried  out  in  connection  with  en- 
largement of  the  heart  as  regards  four  important  points, — viz.,  (1)  the 
diagnosis  of  cardiac  enlargement  from  conditions  that  simulate  it,  (2)  the 
diagnosis  of  the  three  kinds  of  enlargement  from  one  another,  (3)  the  diag- 
nosis of  tlie  seat  of  the  enlargement,  and  (4)  the  diagnosis  of  the  cause  of 
the  enlargement. 

(1)  Diagnosis  of  cardiac  enlargement  from  conditions  that  simulate  it. — 
The  pigeon-breast  of  rickets  will  not  be  mistaken  for  bulging  of  the  prse- 
cordia  from  enlargement  of  the  heart  if  the  exact  situation  and  outline  of 
the  prominent  area  be  regarded :  pigeon-breast  is  a  symmetrical  fulness ; 
in  cardiac  enlargement  the  bulging  corresponds  with  the  position  of  the 
heart  in  the  chest,  lying  mainly  to  the  left  side.  Displacement  of  the  heart 
and  apex-beat  is  readily  diagnosed  from  enlargement  by  determining  the 
presence  of  the  cause  of  dislocation  and  the  absence  of  a  cause  of  enlarge- 


Diagram  illustrating  the  cardiac  (and  hepatic) 
dulness  and  the  situation  of  the  apex-beat  in  dila- 
tation of  the  heart  from  failure.  Both  left  and  right 
sides  are  involved.  Primary  lesions,  double  mitral 
disease,  and  adherent  pericardium. 
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raent,  as  well  as  by  a  careful  study  of  the  area  of  prsecordial  dulness, 
which  is  bodily  trausferred  to  a  new  position  in  displacement,  but  only 
increased  in  its  limits  in  eular'gemeut.  Abnormal  pulsation  in  connection 
with  aneurism  of  the  aoi'ta  or  with  malignant  growths  must  not  be  con- 
founded with  the  cardiac  impulse  of  enlargement.  Pericardial  effusion  is 
differentiated  by  the  shape  of  the  increased  area  of  dulness,  and  by  the 
characters  of  the  impulse,  the  sounds,  and  the  adventitious  signs. 

(2)  Diagnosis  of  the  three  kinds  of  enlargement  from  one  another. — This 
ought  to  be  readily  indicated  by  the  presence  of  the  symptoms  in  dilatation 
from  failure,  such  as  palpitation,  pain,  and  dropsy,  which  are  practically 
absent  in  compensatory  enlargement.  As  regards  j)hysical  signs,  the  follow- 
ing points  specially  indicate  dilatation  from  failure :  the  character  of  the 
impulse,  the  shape  of  the  prsecordial  dulness,  the  characters  of  the  sounds, 
and  the  relation  of  the  extent  of  dulness  to  the  strength  and  definiteness  of 
the  impulse  and  to  the  sounds. 

Pure  hypertrophy  and  compensatory  dilatation  with  hypertrophy  are 
distinguished  from  each  other,  say  in  the  case  of  the  left  ventricle,  by  physi- 
cal signs,  the  impulse  being  more  extensive,  more  powerfully  heaving,  and 
situated  behind  as  well  as  below  the  left  nipple  in  dilatation  with  hypertro- 
phy, whilst  the  prsecordial  dulness  is  specially  increased  transversely. 

(3)  Diagnosis  of  the  seat  of  the  enlargement. — This  depends  on  an  intelli- 
gent consideration  of  the  symptoms  and  signs  already  described,  and  of  the 
seat  and  nature  of  the  valvular  disease  or  other  primary  lesion. 

(4)  Diagnosis  of  the  cause  of  the  enlargement. — When  the  primary  lesion 
is  situated  in'  the  valves,  wall,  or  coverings  of  tlie  heart,  it  is,  as  a  rule, 
readily  discovered  by  physical  examination  and  study  of  the  patient's  his- 
tory ;  and  extrinsic  causes,  such  as  disease  of  the  lungs  or  kidneys,  should 
also  be  easily  recognized. 

The  diagnosis  of  the  cause  of  dilatation  from  failure  is  less  easy,  but 
must  always  be  attempted.  In  every  individual  instance  that  comes  before 
him,  the  practitioner  should  ask  himself,  What  has  happened,  that  this 
patient  who  was  previously  free  from  symptoms  is  now  suffering  from 
dyspnoea,  palpitation,  and  droj^sy  ? — and  he  ought  not  to  be  satisfied  until 
he  has  exhausted  every  means  of  answering  the  question. 

Prognosis. — The  prognosis  of  cardiac  enlargement  in  the  child  is  a 
question  of  compensation.  Whatever  circumstances  promote  compensation 
will  improve  the  prognosis ;  whatever  circumstances  promote  dilatation 
from  failure  must  be  regarded  unfavorably. 

1.  In  simple  hypertrophy  and  in  compematory  dilatation  with  hypertrophy 
the  prognostic  question  that  arises  is.  Will  the  compensation  be  maintained, 
or  will  it  fail  and  secondary  dilatation  take  place  ?  This  question  can  be 
answered  ouly  after  a  careful  estimate  of  all  the  circumstances  in  which  the 
child  lives. 

On  the  one  hand,  the  conditions  which  we  found  in  the  section  on 
pathology  to  be  required  for  the  establishment  and  maintenance  of  compen- 


806  ENLARGEMENT  OF  THE  HEART. 

satiou  are  peculiarly  present  in  youug  subjects.  Growth  in  size  and  in- 
crease of  vigor  are  active  processes  in  children ;  the  coronary  vessels  are 
sound ;  the  nervous  influences  are  healthy ;  the  elasticity  of  the  cardiac 
walls  and  blood-vessels  is  perfect ;  the  lungs  and  the  eliminating  organs — 
indeed,  all  the  viscera^ — are  comparatively  unimpaired.  The  weight  of  the 
heart  normally  doubles  itself  at  puberty, — an  indication  of  a  large  reserve 
force.  Speaking  of  compensation  in  the  juvenile  heart,  Dr.  Jules  Simon 
truly  says,  "Son  role  commence  an  lieu  de  finir." '  As  a  matter  of  fact, 
conservative  enlargement  occurs  with  exceptional  completeness  and  rapidity 
in  the  early  years  of  life,  and  a  child  may  be  expected  to  remain  practically 
free  from  symptoms  as  long  as  the  circumstances  of  life  are  favorable. 

On  the  other  hand,  the  child,  like  the  adult,  is  constantly  threatened  by 
conditions  which  tend  to  undo  compensation.  Dyspepsia,  from  poverty  iu 
the  case  of  the  poor,  from  over-feeding  and  coddling  in  the  rich,  and 
ansemia  in  connection  with  overgrowth  and  development — especially  at 
critical  ages  and  in  anticipation  of  puberty — or  from  hemorrhage,  will  im- 
poverish the  blood,  and  thus  lower  the  nutrition  of  the  myocardium.  Local 
ansemia  from  degeneration  of  the  coronary  vessels  may  fortunately  be  dis- 
counted 2)rognostically  iu  the  child,  but  pericardial  adhesions  may  tend  to 
set  up  serious  parietal  debility.  Nervous  influences,  so  fruitful  a  source  of 
broken  compensation  in  the  adult,  may  also  be  comparatively  disregarded 
in  youug  subjects :  first,  because  far  less  numerous,  and,  secondly,  because 
children  can  be  spared  so  many  shocks  and  strains  of  this  kind  which  their 
elders  must  sufl^er.  A  class  of  causes  of  cardiac  failure  that  have  to  be 
specially  anticipated  in  the  juvenile  subject  of  compensated  enlargement 
are  intercurrent  diseases.  Rheumatism  is  peculiarly  to  be  dreaded.  If  a 
child  with  chronic  valvular  disease  of  old  rheumatic  origin  continues  to 
sufl'er  from  rheumatism,  however  slight,  or  if  better-declared  attacks  occur 
at  short  intervals,  the  heart  is  in  constant  danger  of  failure,  with  cardiac 
sufi^ering,  occasional  pericarditis  and  myocarditis,  possibly  extension  of  the 
original  endocardial  lesion,  and  sometimes  acute  pulmonary  and  pleuritic 
complications.  From  the  tenth  or  twelfth  year  till  puberty  may  be  expected 
to  be  the  most  unfavorable  age  in  this  respect.  Intercurrent  bronchitis  and 
pneumonia,  as  well  as  the  acute  specific  fevers,  should  also  give  rise  iu  the 
mind  of  the  practitioner  to  anxiety  iu  young  subjects  with  damaged  but 
compensated  hearts.  The  occurrence  of  chorea  must  be  similarly  regarded. 
Muscular  overwork  and  its  effects  on  the  arteries  and  heart  maj'  be  almost 
neglected  as  unfavorable  circumstances  when  we  are  forecasting  the  main- 
tenance of  compensation  in  a  child.  Whilst  adults  must  work,  and  thus 
rarely  escape  the  effects  of  overtaxing  their  myocardium,  children  need  not 
over-exert  themselves,  for  trying  games,  which  are  the  chief  cause  of  mus- 
cular strain  in  young  cardiac  subjects,  will  be  interdicted.  In  the  same 
way,  most  children  may  be  confidently  expected  to  escape  those  toxic  causes 

'  Bevue  Gen.  de  Clin,  et  de  Therap.,  Dec.  29,  1887,  p.  714. 
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of  cardiac  failure  so  frequent  in  the  adult, — alcohol,  tobacco,  tea,  gout,  and 
syphilis. 

It  will  be  gathered  from  these  remarks  that  the  prognosis  of  the  main- 
tenance of  compensatory  enlargement  of  the  heart  in  a  child  depends  greatly 
on  the  social  position  of  the  patient.  If  he  belongs  to  poor  and  igno- 
rant parents,  his  future  is  unfavorable,  not  only  because  he  will  be  exposed 
to  one  or  all  of  the  unfavorable  influences  just  considered,  but  also  because 
he  will  not  have  tiie  advantages  which  the  well-to-do  child  enjoys  of  early, 
close,  and  prolonged  medical  atteudance  in  acute  diseases,  of  periodical  ex- 
amination of  the  heart,  to  estimate  its  vigor  and  to  detect  any  slowly  pro- 
gressive valvular  change,  and  of  constant  supervision  in  his  physical  and 
intellectual  education. 

2.  When  dilatation  from  failure  has  set  in,  the  prognostic  question  that 
arises  is,  Can  the  compensation  be  restored?  The  answer  to  this  ques- 
tion depends  upon  which  of  the  causes  of  failure  is  at  work  in  the  case 
before  us. 

The  prognosis  will  be  favorable  when  the  cause  can  be  discovered  and 
removed.  Thus,  in  failure  from  impaired  general  nutrition,  the  blood  will 
be  restored  witii  comparative  ease  in  the  child  whose  digestive  and  hsemo- 
poietic  organs  are  sound,  in  whom  mechanical  congestion  has  been  of  short 
duration  and  the  consequent  fibroid  change  still  insignificant.  Similarly, 
an  encouraging  forecast  may  be  given  in  failure  from  moderate  muscular 
overwork,  where  the  child  can  be  carefully  treated  and  watched  at  home  or 
in  hospital.  On  the  contrary,  the  prognosis  will  be  unfavorable  when  the 
cause  of  the  dilatation  is  irremovable, — for  instance,  in  acute  intercurrent 
diseases,  rheumatism,  chorea,  acute  specific  fevers,  and  acute  pulmonary 
disease.  In  many  instances,  again,  the  prognosis  will  prove  to  be  obscure 
aud  uncertain  because  the  causes  of  failure  are  undiscoverable  or  variable. 
This  is  the  case  when  depressing  nervous  influences  are  at  work,  aud  also 
when  there  is  increase  of  the  original  lesion  in  consequence  of  recent  endo- 
carditis or  pericarditis. 

The  appearance  of  the  more  advanced  symptoms  of  dilatation,  including 
dropsy  aud  albuminuria,  is  very  unfavorable,  indicating,  as  it  does,  a  much 
more  serious  rupture  of  compensation  than  it  would  in  the  adult.  Per 
contra,  the  prognosis  becomes  more  favorable  the  longer  compensation  is 
maintained. 

Children  seldom  die  directly  of  cardiac  disease,  but  indirectly  of  acute 
complications.  Sudden  death  from  heart-disease,  whilst  it  does  occur,  is 
uncommon  in  the  child. 

Treatment. — "Whilst  it  is  not  a  substantive  disease  in  the  proper  sense 
of  the  word,  cardiac  enlai'gement  is  the  chief  key  to  treatment  in  all  organic 
aifections  of  the  heart.  Speaking  generally,  compensatory  enlargement  is 
to  be  promoted  and  maintained,  failure  to  be  prevented  or  removed,  what- 
ever their  cause.  Little  can  be  done  for  valvulitis  or  for  adherent  pericar- 
dium; much  may  be  done  to  favor  the  hypertrophy  which  is  a  natural 
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remedy  of  the  dynamical  disturbance,  or  to  recover  the  heart  from  the 
condition  of  debility  and  dilatation  into  which  it  may  have  fallen. 

Simple  Hypertrophy,  and  Hypertrophy  with  Compensatory 
Dilatation. — The  question  of  the  proper  treatment  of  these  conditions 
arises  at  two  periods  in  the  course  of  disease  of  the  heart  in  children. 
First,  after  convalescence  from  acute  endocarditis  or  jjericarditis  we  have  to 
ask  ourselves  anxiously.  What  measures  will  encourage  the  development 
of  compensatory  hypertrophy  or  dilatation  ?  Secondly,  when  compensation 
has  been  established,  and  the  child  is  free  from  symptoms,  we  have  to  con- 
sider how  the  conservative  enlargement  is  to  be  maintained. 

The  treatment  that  has  to  be  followed  at  these  two  periods  is  practically 
the  same.  It  is  partly  of  a  positive  kind, — i.e.,  it  consists  in  actively 
carrying  out  certain  rules  of  life  and  methods  of  therapeusis, — and  partly 
is  negative, — i.e.,  it  includes  the  faithful  avoidance  of  cei-tain  unfavorable 
circumstances. 

1.  The  first  end  to  be  secured  is  a  sufficient  supply  of  healthy  blood  in 
the  coronary  vessels.  On  this  subject  it  is  unnecessary  for  us  to  enter  into 
details  :  abundance  of  pure  blood  is  the  product  of  perfect  hygiene.  Never- 
theless we  must  confess  that  in  young  cardiac  subjects  this  end  is  very 
difficult  of  attainment,  whether  among  the  poor,  from  obvious  reasons,  or 
among  those  in  happier  circumstances,  where  there  is  a  constant  temptation 
to  coddle  and  over-feed  the  delicate  child,  particularly  as  he  is  likely  to  be 
thin.  As  it  must  never  be  forgotten  that  active  excretion  is  as  necessary 
for  a  healthy  blood-state  as  abundance  of  food,  the  bowels,  urine,  and  skin 
must  be  faithfully  watched  by  the  mother,  and  occasionally  specially  stimu- 
lated. Warm  woollen  clothing  is  essential.  Iron  or  iron  and  arsenic  are 
indicated  in  these  subjects. 

2.  It  is  all-important  that  the  child  should  be  subjected  to  wholesome 
nervous  influences.  Tiiis  part  of  the  general  treatment  of  cardiac  disease 
practically  resolves  itself  into  a  question  of  education,  which  will  have  to 
be  carefully  considered  in  each  instance,  and  is  confessedly  difficult.  The 
practitioner  must  insist  on  the  perfect  recovery  and  maintenance  of  health, 
so  far  as  these  are  possible,  before  he  allows  the  child  to  return  to  school; 
and  it  may  not  be  until  months  after  an  attack  of  rheumatic  endocarditis 
that  he  can  safely  do  so.  When  lessons  are  resumed,  the  parents  or  teachers 
must  be  on  the  outlook  for  headaches,  insomnia,  sleep-talking,  twitching, 
irritability,  excitability  of  manner,  the  display  of  precociousness,  or  the 
symptoms  of  chorea ;  and  they  must  act  promptly  if  any  of  these  arise. 

3.  Along  with  the  subject  of  schooling  that  of  muscular  rest,  exercise, 
play,  and  amusements  has  to  be  settled  by  the  medical  attendant.  When 
the  period  of  rest  after  cardiac  inflammation  is  ended,  he  ^\'ill  have  to  say 
definitely  whether  cricket  and  foot-ball  are  to  be  allowed  or  not,  and  to 
speak  unhesitatingly  as  to  other  games  and  athletics.  This  calls  for  the 
employment  of  great  judgment.  One  obvious  rule  to  follow  is  to  forbid  all 
matches,  whilst  more  or  less  "  stupid"  games  of  cricket  and  tennis  may  be 
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permitted.  Foot-ball  and  paper-cliases  are  to  be  entirely  forbidden :  there 
is  too  much  muscidar  strain  and  prolonged  and  increasing  excitement  iu 
these  games  for  delicate  chests.  Tricycling  may  also  have  to  be  interdicted, 
unless  the  country  be  level  and  the  boy's  ambition  modei'ate.  Bathing 
must  be  interrupted  for  a  time,  whether  in  the  sea,  river,  or  swimming- 
bath.  In  this  connection  it  may  be  mentioned  that  the  sea-side  as  a  whole 
is  less  suitable  for  cardiac  subjects  than  bracing  inland  places,  where  they 
will  have  wholesome  walking  and  be  surrounded  by  abundance  of  reviving, 
strengthening,  and  yet  soothing  influences,  with  none  of  the  exciting  eifects 
of  the  coast.  For  the  first  few  weeks  or  months  after  complete  recovery 
from  acute  heart-disease,  it  is  a  good  plan  to  send  the  child  to  a  quiet 
country  place,  there  to  spend  an  out-door  life  with  his  companions, — always 
under  faithful  observation.  When  compensation  is  completely  established, 
muscular  exercise  should  be  ordered,  the  amount  and  the  kind  depending 
upon  the  nature  of  the  primary  lesion.  Girls  may  be  treated  much  like 
boys.  Dancing  will  have  to  be  forbidden  them  for  a  time,  to  be  gradually 
resumed  in  the  gentlest  form  under  perfectly  non-exciting  circumstances. 

4.  In  children  who  are  the  subjects  of  chronic  cardiac  disease  with 
compensation,  it  is  of  the  first  importance  to  prevent  the  incidence  of  acute 
diseases,  and,  if  such  do  occur,  to  sustain  the  heart  during  the  attack  and 
the  subsequent  convalescence.  In  scarlet  fever  and  measles  the  heart,  peri- 
cardium, and  lungs  must  be  watched  with  unusual  care,  and  immediate 
attention  paid  to  symptoms  indicative  of  acute  dilatation,  the  timely  use 
of  purgatives  and  diaphoretics  being  indicated  in  scarlet  fever  ^v'ith  acute 
renal  congestion.'  Alcoholic  stimulants,  ether,  ammonia,  strychnine,  and 
the  digitalis  group  of  drugs  will  be  called  for.  Equally  important  is  it  to 
guard  the  child  against  primary  bronchitis  and  pneumonia. 

But  the  intercurrent  disease  which  has  to  be  specially  prevented  is  rheu- 
matism. The  practitioner  must  not  forget  that  this  may  be  insidious,  per- 
haps latent,  in  its  manifestations,  and,  once  established,  may  haunt  the  joints 
and  heart  for  months ;  that,  however  slight  its  effects  in  the  joints,  it  will 
quickly  and  seriousty  undo  compensation  unless  it  be  immediately  combated. 
The  measures  best  calculated  to  prevent  rheumatism  are  mainly  those 
already  enumerated  under  the  heads  of  the  blood  and  exercise.  If  articu- 
lar pain  and  pyrexia  make  their  appearance,  our  endeavor  must  be  to  cut 
short  the  rheumatic  attack  by  appropriate  treatment.  The  greatest  patience 
may  be  demanded  of  the  practitioner  in  protracted  cases  of  this  kind. 
Repeated  relapses  of  rheumatism  week  after  week  may  discourage  him,  and 
threaten  to  destroy  the  confidence  of  the  parents.  These  difficulties  are  best 
overcome  by  being  met  half-way  :  he  must  show  that  he  is  not  unprepared 
for  the  irregular  indefinite  reappearance  of  the  rheumatism  and  its  attendant 
cardiac,  pericardiac,  and  possibly  pulmonary  complications.  Treatment,  of 
the  strictest  anti-rheumatic  kind,  must  not  be  shifty  and  faltering,  but  con- 

1  Goodliart,  loc.  cit. 
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sistent  and  continuous.  Absolute  rest  of  mind  and  body,  the  best  procura- 
ble nursing,  rigidly  simple  fluid  diet,  and  daily  evacuation  of  the  bowels 
added  to  the  employment  of  salicylates  or  other  appropriate  medicinal 
remedies,  will  be  the  surest  means  of  carrying  a  child  safely  through  such 
an  attack.  In  no  class  of  cases  does  good  treatment  consist  more  distinctly 
in  management, — of  the  parents  as  well  as  of  the  child.  AVheu  the  pains 
and  pyrexia  have  disappeared,  nothing  less  than  the  continuance  of  rest  and 
low  diet  (so  difficult  to  insist  on  in  these  subjects)  for  several  weeks  will 
prevent  a  fresh  relapse  and  insure  satisfactory  convalescence. 

Intercurrent  chorea  is  best  prevented  by  faithful  attention  to  the  points 
already  touched  on  under  the  heads  of  rheumatism,  education,  and  the 
nervous  system. 

Dilatation  erom  Failure. — When  failure  of  compensation  has 
taken  place,  and  the  child  is  suffering  from  cardiac  symptoms,  treatment 
of  another  kind  is  called  for. 

1.  Treatment  of  the  Cause. — At  this  stage  also,  as  in  compensation,  the 
first  consideration  in  treatment  is  the  avoidance  of  routine.  Unless  the 
symptoms  are  urgent,  we  must  not  at  once  fly  for  help  to  ether,  digitalis, 
ammonia,  or  alcohol.  Rational  therapeusis  begins  with  attention  to  the 
cause  of  the  morbid  state  calling  for  remedy  ;  and  we  have  seen  that  cardiac 
failure  is  not  a  substantive  disease,  but  an  effect  of  many  possible  causes. 
Our  first  duty  is  to  discover  the  origin  of  the  break-down  and  remove  it 
if  possible.  Here  again,  as  in  prognosis,  we  appreciate  the  importance  of 
having  searched  out  the  cause  of  the  secondary  dilatation.  Knowing  this, 
not  only  may  we  be  able  to  attack  the  morbid  state  directly,  but  our  choice 
of  remedial  measures  becomes  more  extensive  and  their  application  more 
easy.  We  are  not  confined  to  a  few  habitual  "  cardiac"  drugs  and  methods, 
but*  can  turn  to  account  a  range  of  hygienic  and  therapeutic  measures  as 
extensive  as  the  causes  of  failure  which  they  are  intended  to  overcome. 

(1)  In  many  instances  of  secondary  dilatation  of  the  heart  in  children, 
including  most  of  those  met  with  in  hospital  and  dispensary  practice,  com- 
pensation may  be  restored  by  little  more  than  feeding  and  rest  alone.  These 
are  the  cases  in  which  poverty,  starvation,  and  anaemia  have  been  traced  as 
the  sequence  of  events  in  the  development  of  impaired  general  nutrition  and 
consequent  failure  of  the  heart.  This  class  of  patients  have  to  be  tempo- 
rarily rescued  from  a  life  which  is  practically  incompatible  with  perfect 
compensation,  and  sent  into  the  wards,  where  a  few  weeks  of  rest,  warmth, 
and  careful  feeding,  accompanied  after  some  days  with  hrematinics,  will 
speedily  dispel  the  cardiac  symptoms.  In  other  instances  the  same  line  of 
treatment  must  be  pursued  at  the  child's  home. 

(2)-  By  way  of  contrast  it  is  well  to  mention  here  the  proper  treatment 
of  the  opposite  class  of  cases,  in  which  misapplied  care  and  over-feeding  ha.v& 
undone  the  healthy  nutrition  of  the  heart.  A  spare  and  simple  diet  and 
wholesome  daily  exercise  must  be  insisted  on.  More  particularly  the  food 
must  be  anti-rheumatic, — containing  the  minimum  of  sugar,  cooked  fats, 
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and  red  meats.  The  bowels  must  be  opened  with  active  purgatives,  such 
as  jalap,  scammony,  calomel,  or  gray  powder  in  combination  with  rhubarb 
and  soda.  When  the  worst  symptoms  have  disappeared,  regular  exercise  in 
the  form  of  walking  on  the  level  must  be  commenced. 

(3)  When  muscular  exertion  is  discovered  to  be  the  cause  of  the  failure 
of  compensation, — e.g.,  in  boys  at  school, — treatment  is  to  be  conducted  on 
the  principles  laid  down  under  the  head  of  exercise.  The  practitioner  may 
at  first  have  to  order  entire  rest  in  bed ;  or  he  may  act  more  judiciously 
by  simply  forbidding  exertion  and  every  kind  of  game  that  involves  it. 
Above  all,  he  will  find  that  time  is  the  chief  element  of  cure  in  these  cases : 
the  eifects  of  over-exertion  may  require  many  months  for  their  undoing. 

(4)  In  speaking  of  the  maintenance  of  compensation  we  have  already 
discussed  the  treatment  of  failure  of  the  heart  from  acute  intercurrent  dvi- 
ease.    It  is  unnecessary  to  return  to  this  subject. 

2.  Treatment  of  the  Effects. — When  the  cause  of  dilatation  from  failure 
cannot  be  discovered,  or  cannot  be  removed,  we  must  proceed  to  treat  the 
effects, — the  dyspnoea,  palpitation,  and  dropsy ;  and  the  same  principle  must 
guide  us  when  the  symptoms  from  which  the  child  is  suffering  are  too 
urgent  or  too  advanced  to  justify  the  delay  that  often  attends  the  ti'eatment 
of  the  cause.  Immediate  relief  of  distress  and  danger  by  every  means  in 
our  power  is  then  our  duty,  as  well  as  the  most  rational  and  successful  sys- 
tem of  treatment.  The  reader  will  find  in  the  article  on  chronic  valvulitis 
a  full  and  practical  account  of  this  part  of  the  treatment  of  disease  of  the 
heart.  In  the  present  article  it  will  suffice  to  indicate  the  general  prin- 
ciples that  must  guide  us  when  we  attempt  to  restoi'e  compensation. 

(1)  Increase  of  the  Cardiac  Force. — In  acute  primary  dilatation,  as  it 
occurs  in  fever,  and  in  most  instances  of  failure  in  cardiac  enlargement,  the 
first  and  easiest  method  of  relief  is  stimulation  of  the  heart.  The  cardiac 
action  may  be  increased  in  force,  and  rendered  more  effective  by  altering 
the  frequency  and  securing  better  rhythm.  The  most  rapid  and  powerful 
cardiac  stimulants  are  subcutaneous  injections  of  ether  and  of  the  one-per- 
cent, solution  of  hydrochlorate  of  strychnine.  Combinations  of  equal  parts 
of  spirit  of  ether  and  sal  volatile  in  water,  frequently  repeated,  are  most 
effective  internal  remedies  in  urgent  cases,  both  cardiac  relief  and  free  diu- 
resis often  following.  Alcohol  in  the  form  of  spirits  is  invaluable,  being 
not  only  powerful  but  also  always  available  ;  and  there  are  few  instances  in 
which  it  is  not  to  be  given,  combined  with  water  or  with  liquid  food,  such 
as  eggs,  milk,  broths,  and  jellies.  When  the  condition  is  less  urgent,  we 
usually  prescribe  a  remedy  belonging  to  the  great  group  of  cardio-vascular 
tonics,^Kiigitalis,  strophanthus,  squill,  senega,  or  convallaria,  or,  it  may  be, 
caffeine.  While  there  can  be  no  question  that  digitalis  is  indicated  in  all 
valvular  affections  where  compensation  has  not  been  effected,'  it  is  equally 
true  that  there  are  many  details  with  respect  to  the  relative  value,  selection. 


'  M.  H.  Huchard,  Quand  et  comment  doit-on  prescrire  le  Digitale  ?  Paris,  1888. 


812  ENLARGEMENT  OF  THE  HEAET. 

and  employment  of  these  remedies  that  demand  faithful  consideration  in 
each  case.  These  are  discussed  in  Dr.  Saosom's  article.  Digitalis  and  its 
allies  do  not  act  simply  on  the  heart  by  increasing  the  systolic  force.  They 
also  lengthen  diastole  (reduce  the  frequency),  raise  the  general  arterial 
pressure  directly,  and  after  a  time  relax  the  renal  vessels,  thus  iuducino- 
free  diuresis  and  greatly  relieving  the  circulation.  Strychnine  may  be  com- 
bined with  great  advantage.  As  the  condition  improves,  iron  should  be 
cautiously  added  to  the  mixture. 

Various  methods  of  reflex  stimulation  may  be  combined  with  medi- 
cation when  the  symptoms  are  urgent,  including  sinapisms  to  the  prsecordia 
and  calves,  ammonia  to  the  nose,  and  the  admission  of  fresh  cold  air  to  the 
surface  by  ventilation  and  the  use  of  the  fan. 

It  is  essential  at  the  same  time  that  food  of  a  kind  that  shall  supply 
nervo-muscular  energy  quickly  and  abundantly  be  perseveringly  adminis- 
tered. 

(2)  Relief  of  Over-Distention  and  Mechanical  Congestion. — Along  with 
increase  of  force,  we  must  attempt  to  afford  the  heart  relief  from  what  may 
be  described  as  the  burden  of  arrears  of  work, — the  accumulation  of  undis- 
charged blood  within  its  chambers,  the  passive  hypersemia  of  the  viscera, 
the  serous  effusions  and  dropsy  which  are  sapping  nutrition.  There  are 
three  principal  M-ays  of  fulfilling  this  indication  : 

(a)  Direct  abstraction  of  blood.  In  urgent  cases  of  failure  of  the  right 
ventricle,  as  in  pulmonary  and  mitral  disease,  there  is  no  means  of  relief  so 
speedy  and  sure  as  venesection.  This  is  now  very  rarely  practised  on  chil- 
dren ;  and  the  same  may  be  said  of  cupping,  dry  and  wet.  Leeching  over 
the  chest  gives  remarkable  relief,  however  small  may  be  the  quantity  of 
blood  removed.  (6)  Paracentesis  abdominis  for  cardiac  dropsy  is  very  suc- 
cessful in  children.  Pmicturing  of  the  legs  or  feet  is  best  avoided  in  the 
young.  These  operations  must  always  be  practised  with  care  and  under 
strict  antiseptic  arrangements,  (c)  Drainage  of  the  engorged  viscera,  by 
means  of  diuretics,  hydragogue  purgatives,  and  expectorants,  is  a  method 
of  removing  the  incubus  of  circulatory  arrears  which  can  always  be  prac- 
tised. The  use  of  cardio-vascular  diuretics  has  been  already  referred  to. 
With  these  may  be  combined  direct  renal  stimulants,  such  as  spiritus 
ffitheris  nitrosi  and  spiritus  junij^eri.  Mercurial  purgation  will  materially 
assist  these  drugs.  Of  hydragogue  purgatives  the  best  is  compound  jalap 
powder.  Squill  is  the  typical  expectorant  in  cardiac  failure,  in  combination 
with  other  cardiac  stimulants  and  carbonate  of  ammonium. 

(3)  Reduction  of  the  Load  to  be  driven. — Rest  in  bed  is  the  most  ob- 
vious means  of  diminishing  the  work  to  be  done  by  the  heart  when  systole 
is  not  completed.  The  measures  recommended  in  the  last  section  have 
directly  or  indirectly  this  effect, — reducing  the  volume  of  blood  by  hydra- 
gogue action  upon  the  bowels  or  kidneys,  and  removing  the  obstacles  to  the 
circulation  presented  by  ascites  and  oedema.  Direct  arterial  dilators  have 
a  much  more  rapid,  if  more  transient,  effect  in  the  same  direction,  such  as 


Lympho-Sarcoma  or  the  Myocaedidm,  originating  in  the  Mediastinusi.— The  growth 
consists  of  small  round  cells  infiltrating  the  intermuscular  lymphatic  spaces.  (Drawn  by  Mr. 
CoUings  from  a  preparation  hy  Dr.  Mott.) 
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nitrite  of  amyl,  nitro-glj^ceriu,  nitrite  of  sodium,  and  spiritus  agtberis 
nitrosi.  These  are  severally  used  according  to  the  urgency  of  the  case, 
and  are  specially  valuable  in  aortic  incompetence  and  failure  in  Bright's 
disease. 

(4)  Relief  of  Distress. — la  every  instance  we  must  try  to  alleviate  pain, 
allay  palpitation  and  anxiety,  and  therewith  restore  digestion  and  nutrition. 
This  portion  of  the  treatment  of  failing  heart  demands  extensive  general 
knowledge  of  therapeutical  means,  aud  its  combination  with  that  adaj^ted 
to  fulfil  the  primary  indications  severely  taxes  the  skill  of  the  practitioner. 
The  measures  to  be  used  are  described  in  the  article  on  valvular  disease, 
under  "  Sedatives." 


NEW  GROWTHS  AND  PAEASITES. 

New  growths  of  the  heart  in  children  belong  to  the  curiosities  of  med- 
ical literature.  Tumors  involving  the  myocardium  are  rare  at  all  ages,  and 
when  they  do  occur  are  almost  confined  to  the  period  of  adult  life.  Of 
twenty-eight  cases  of  malignant  growths  in  the  cardiac  walls,  collected  by 
my  friend  Dr.  Quain,  in  his  hitherto  unpublished  Lumleian  Lectures  on 
diseases  of  the  walls  of  the  heart,  which  he  has  kindly  allowed  me  to  con- 
sult, I  find  that  only  two  occurred  in  children, — at  the  ages  of  three  days 
and  twelve  years  respectively. 

The  kinds  of  new  growth  that  have  been  recorded  include  myoma, 
fibroma,  lymphadenoma,  lipoma,  carcinoma,  and  sarcoma.  Miliary  tuber- 
cles and  scrofulous  masses  are  more  frequently  met  with  when  carefully 
searched  for.  Syphiloma  of  the  heart  is  described  in  the  article  on  myo- 
carditis. 

Pathology. — There  is  little  that  calls  for  special  remark  in  the  struc- 
ture, etiological  relations,  or  nature  of  new  growths  in  the  infantile  or 
puerile  heart.  Perhaps  the  most  interesting  of  all  in  the  present  connec- 
tion is  the  myoma,  or  muscular-tissue  tumor,  inasmuch  as  it  appears  to  be 
a  congenital  disease.  Myoma  of  the  heart,  as  described  by  Virchow  and 
others,  takes  the  form  of  multiple  growths,  some  of  them  as  large  as  a 
cherry  or  even  a  pigeon's  egg,  scattered  throughout  the  walls  of  the  differ- 
ent chambers.  They  are  recognized  as  firmer,  paler  masses,  apparently 
embedded  in  the  myocardium,  but  really  in  complete  continuity  with  its 
fibres,  or  making  their  appearance  on  both  the  endocardial  and  pericardial 
surfaces.  Structurally  they  consist  of  striated  muscular  tissue,  in  very 
loose  bundles,  traversing  large,  irregular,  hollow  spaces,  so  that  the  whole 
texture  of  the  growtii  is  peculiarly  cavernous.  The  accompanying  plate 
illustrates  a  rcnmrkable  case  of  malignant  lympho-sarcoma  invading  the 
heart  in  a  young  subject. 

Echinococcus  is  the  only  parasite  recorded  in  the  heart  of  the  child,  and 
the  instances  of  its  occurrence  are  exceedingly  few. 
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Sjrmptoms,  Diagnosis,  Prognosis,  and  Treatment. — New  growths 
and  parasites  iuvolving  the  heart  do  not  produce  sufficiently  defined  symp- 
toms during  life  to  justify  a  diagnosis,  nor,  as  a  matter  of  fact,  to  excite  a 
suspicion  of  their  presence.  Cardiac  phenomena  supervening  in  the  course 
of  lymphomatous,  tuberculous,  or  malignant  disease  in  a  child  would 
naturally  suggest  involvement  of  the  myocardium ;  but  similar  symptoms 
mio-ht  be  even  more  reasonably  referred  to  involvement  of  the  mediastinal 
glands  or  the  pericardium.  The  prognosis  is  hopeless,  and  the  treatment  is 
palliative  only. 


CHRONIC  ENDOCARDITIS -VALVULAR  DISEASE. 

By  AETHUE  EENEST  SANSOM,  M.D.,   P.E.C.P. 


CHRONIC  VALVULAE  DISEASE. 

Definition. — An  abnormal  condition  of  any  portion  of  the  valvular 
apparatus  of  the  heart  the  result  of  previous  disease. 

Pathological  Anatomy. — The  most  common  morbid  appearance  in 
cases  of  valvular  imperfection  in  children  is  a  thickening  of  the  mitral  valve 
and  the  adjacent  endocardium ;  the  endocardium  of  the  left  auricle  and 
ventricle  is  sometimes  similarly  aifected ;  exceptionally  a  like  thickening 
implicates  the  aortic  valves ;  the  change,  however,  may  not  be  sufficient  to 
impair  their  efficiency.  Like  thickening  of  the  endocardium  of  the  right 
chambers  of  the  heart  may  occur  especially  in  foetal  and  early  infant  life. 
The  most  frequent  result  of  this  change  in  the  endocardium  and  valve- 
structure  is  mitral  insufficiency,  so  that  the  valve  fails  to  close  the  orifice 
perfectly  during  ventricular  systole.  The  result  next  in  point  of  frequency 
is  a  welding  and  thickening  of  the  mitral  curtains  in  such  a  manner  as  to 
impose  an  obstacle  between  auricle  and  ventricle, — mitral  stenosis.  The 
thickening  is  often  considerable,  and  the  substance  may  assume  the  appear- 
ance of  cartilage ;  exceptionally  it  may  be  hardened  by  infiltration  with 
calcareous  salts. 

Disease  of  the  right  chambers  may  induce  tricusjnd  incompetence,  and 
hence  regurgitation  ;  but  tricuspid  stenosis  in  the  period  of  child-life  has  not 
been  recorded ;  with  comparative  rarity  the  aortic  valves  are  thickened  and 
puckered  so  as  to  render  them  incompetent,  or,  still  more  rarely,  so  as  to 
produce  aortic  stenosis. 

The  diseased  endocardium  may  be  the  seat  of  excrescences  or  vegetations. 
The  most  frequent  situation  of  these  is  the  auricular  portion  of  the  mitral 
curtains,  but  they  are  found  also  on  the  endocardium  of  the  auricle  or 
the  ventricle  and  on  the  tendinous  cords.  The  aortic  is  next  in  point  of 
frequency  to  the  mitral  the  seat  of  vegetations,  the  tricuspid  comes  next,  and 
lastly  the  pulmonic.  In  some  instances  all  the  cardiac  valves  are  found  to 
have  vegetations  attached  to  them.  In  some  examples  the  attachment  is 
very  slight,  so  that  the  excrescences — which  consist  of  fibrin — are  easily 
removed ;  in  others  they  cannot  be  rubbed  off, — they  are  warty  outgrowths 
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from  the  endocardium  itself.  Occasionally,  although  very  rarely  in  young 
children,  the  endocardium  is  eroded  from  ulcerative  endocarditis. 

Concurrent  AflFections. — Of  these  the  most  frequently  observed  is 
pericarditis.  The  jiericardium  is  often  found  adherent,  and  sometimes 
fibrous  bands  extend  between  the  muscular  fibrillte.  In  cases  where  there 
is  such  adliesion  the  heart  is  often  found  greatly  enlarged  and  its  chambers 
hypertroi^hied,  or  dilated  as  well  as  hypertrophied.  It  is  common  also  to 
find  concomitant  evidences  of  pleurisy.  Of  associations  which  are  also 
probably  predisposing  causes,  malformations  are  chiefly  to  be  mentioned. 
In  cases  of  malformation  of  the  heart  not  only  thickening  of  the  valves  but 
also  vegetations  are  frequently  observed. 

Condition  of  the  Muscular  Tissue  of  the  Heart. — The  chief  varia- 
tion from  the  normal  in  regard  to  the  muscle  of  the  heart,  especially  of  the 
ventricles,  is  hypertrophy. 

If  one  compares  the  conditions  with  those  observed  in  case  of  the  adult, 
one  can  scarcely  fail  to  be  struck  with  the  fact  that  this  hypertrophy  is  dis- 
proportionate. It  is  to  be  remembered,  however,  that  in  the  child  in  a 
largely  preponderating  number  of  cases  pericardial  adhesion  is  a  concurring 
sign;  it  is  most  probable  that  such  adhesion,  implying  the  invasion  of 
the  muscular  tissue  with  fibrous  ingrowths  and  thus  contributing  with  the 
valvular  imperfection  in  calling  upon  the  heart  for  increased  effort  to  over- 
come its  difficulties,  is  a  cause  of  such  disprojjortiouate  hypertrophy.  In 
some  cases  dilatation  of  the  chambers,  ventricles  or  auricles,  is  manifest,  and 
in  a  minority  fatty  degeneration  is  found. 

Etiology. — In  a  large  majority  of  cases  chronic  valvular  disease  in 
infants  and  children  is  the  result  of  rheumatic  endocarditis.  It  would 
appear  that  in  rheumatism  the  endocardium  is  more  vulnerable  in  the  child 
than  in  the  adult.  The  writer  has  found  that  of  the  cases  of  acute  and 
subacute  rheumatism  treated  at  a  children's  hospital  where  patients  were 
not  admitted  after  twelve  years  of  age,  valvular  disease  at  the  time  of  the 
patient's  leaving  the  hospital  was  manifest  in  from  fifty  to  sixty  per  cent. 
This  may  not  be  a  higher  proportion  than  obtains  iu  the  adult,  but  it  is 
shown  that  endocarditis  having  all  the  essential  characters  of  the  rheumatic 
may  develop  iu  children  who  present  no  articular  signs  of  acute  or  subacute 
rheumatism,  who  may  manifest  slight  or  transient  pains,  or  who  may  even 
present  no  sign  of  rheumatism  whatever.  Rheumatic  endocarditis  giving 
rise  to  chronic  valvular  disease  may  arise  and  progress  with  no  definite  sign 
to  mark  its  onset  and  course.  Scarlatina  and  measles  are  sometimes  attended 
with  or  followed  by  endocarditis  which  results  in  chronic  valvular  disease : 
in  these  cases  the  pathological  conditions  are  indistinguishable  from  those 
of  the  rheumatic  form.  The  most  frequent  result  of  rheumatic  endocarditis 
is  a  thickening  of  the  valve  or  a  retraction  of  its  curtains,  which  brings 
about  its  imperfect  closure  at  the  time  of  ventricular  systole  and  permits 
regurgitation  into  the  left  auricle.  It  is  evident,  however,  that  in  a  minority 
of  cases  a  like  form  of  endocarditis  may  induce  fusion  of  the  mitral  curtains 
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at  their  juuctiou,  and  may  cause  mitral  stenosis.  Concerning  the  vegeta- 
tions which  form  in  many  cases  on  the  surface  of  the  diseased  endocardium, 
the  evidence  seems  to  point  to  the  conclusion  that  in  the  majority  of  cases  no 
other  cause  is  at  work  for  their  manifestation  than  that  rheumatic  jjrocess 
which  induces  the  inflammatory  change  and  subsequent  fibrous  transfor- 
mation of  the  membrane.  In  some  instances  there  may  be  papillomatous 
outgrowths,  in  others  merely  adhesion  of  fibrin  to  little  cups  or  depressions 
where  the  inflammatory  process  has  deprived  the  membrane  of  its  normal 
smoothness.  In  cases,  however,  of  some  forms  of  vegetation,  there  is  good 
reason  to  believe  that  a  septic  cause  is  in  operation  either  concurrently  with 
or  subsequently  to  the  rheumatic  ;  this  is  probable  where  there  are  exuber- 
ant vegetations,  for  it  is  distinctly  proved  that  micro-organisms  may  infil- 
trate the  endocardium  and  such  vegetations,  even  though  there  may  be  no 
distinct  and  obvious  losses  of  tissue.  Therefore  in  the  strict  sense  there 
may  be  a  septic,  even  though  there  may  not  be  an  ulcerative,  endocarditis. 

It  is  probable  that  violence  to  the  valves  may  also  be  a  factor  in  the 
production  of  the  endocarditis  which  results  in  chronic  lesions  in  children. 
The  writer  is  of  opinion  that  traumatic  endocarditis  is  more  common  than 
is  generally  supposed.  In  certain  cases  of  chorea  there  is  no  sign  of  rheu- 
matism nor  of  proclivity  thereto,  but  a  distinct  liistory  of  sudden  fright  (a 
section  of  the  cases  of  chorea  which  comprises  nearly  half  the  total  number) : 
it  appears  very  probable  that  endocarditis  when  observed — a  form  of  the 
disease  characterized  by  papillomatous  outgrowths  fringing  the  margins  of 
the  mitral  or  aortic  valves  near  their  lines  of  closure — is  clue  to  the  sud- 
den violence  done  to  the  delicate  structure  of  the  endocardium,  especially 
delicate  in  the  young  child,  induced  by  the  violent  palpitation  of  the  heart 
consequent  upon  the  terror. 

MITRAL   INADEQUACY. 

Deflnitlon. — A  pathological  condition  of  the  mitral  orifice  inducing 
mitral  regurgitation,— i.e.,  reflux  in  systole  into  the  left  auricle. 

Pathological  Causes. — In  the  child  the  condition  of  imperfect  closure 
of  the  mitral  orifice  at  the  time  of  ventricular  systole  giving  rise  to  regur- 
gitation of  blood  into  the  left  auricle  may  be  brought  about  by  (a)  struc- 
tural alteration  of  the  mitral  valve  or  its  attachments,  (6)  dilatation  of  the 
ventricle,  so  that  the  curtains  of  the  valve  fail  to  coapt,  (c)  a  change  in  the 
muscle  of  the  left  ventricle  whereby  it  fails  sufficiently  to  approximate  the 
segments  of  the  valve  during  systole.  This  latter  may  be  from  inflam- 
matory change  (myocarditis)  or  from  fatty  degeneration  of  the  muscular 
fibrilloe. 

Diagnosis. — It  may  be  affirmed  that  a  defined  murmur  heard  at  the 
time  of  the  ventricular  systole  over  the  position  of  the  apex  of  the  heart 
where  the  left  ventricle  strikes  the  wall  of  the  chest,  in  some  cases  con- 
ducted towards  the  left  axilla,  and  in  some  heard  below  the  angle  of  the 
left  scapula,  is  indicative  of  mitral  regurgitation.  An  apparent  exception 
A'oi..  JI.— 52 
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is  possible  ill  the  case  of  pericarditis  when  a  murmur  indistinguisliable 
from  the  systolic  murmur  of  mitral  regurgitation  may  be  heard,  and  yet 
the  post-mortem  examination  may  demonstrate  the  absence  of  valvular  im- 
perfections ;  but  even  in  this  case  it  is  probable  that  from  the  myocarditis 
which  accompanies  the  pericarditis  the  muscular  power  of  the  ventricle  is 
impaired,  and  regurgitation  into  the  auricle  results  from  the  imperfect 
approximation  of  the  mitral  curtains  owing  to  the  enfeeblement  of  the  ven- 
tricle and  the  papillary  muscles.  In  a  large  majority  of  instances  a  per- 
sistent systolic  murmur  at  the  apex  indicates  structural  alteration  of  the 
valve  or  its  attachments ;  but  there  are  notable  exceptions.  One  has  just 
been  noted  in  the  condition  of  myocarditis  which  accompanies  pericarditis 
and  which  may  also  accompany  other  febrile  affections.  Although  lonCT 
persistent,  such  murmurs,  on  the  restoration  of  the  strength  of  the  ventricle, 
will  disappear.  In  other  cases  the  systolic  murmur  may  be  due  to  dilata- 
tion of  the  ventricle  without  any  disease 
of  the  valves.  In  others,  though  with 
comparative  rarity,  it  may  be  due  to  fatty 
degeneration  of  the  ventricle.  Fatty  degen- 
eration may  be  suspected  when  in  addition 
to  the  signs  to  be  noted  there  is  a  very 
marked  ansemia. 

A  possible  difBculty  of  diagnosis  may 
occur  in  instances  of  congenital  disease  or 
anomaly.  In  such  cases  systolic  murmurs 
may  be  heard,  but  the  maximum  intensity 
of  these  will  be  found  to  be  to  the  right 
of  the  position  of  the  apex,  and  they  may 
lie  indicative  of  perforate  interventricular 
septum  or  of  tricuspid  regurgitation  the 
result  of  intra-uterine  endocarditis.  The 
accompanying  diagram  (Fig.  1)  indicates 
the  position  of  such  murmurs  in  cases  ob- 
served by  the  writer. 
In  these  cases  the  existence  of  cyanosis  or  venous  turgescence  is  an  aid 
to  the  diagnosis,  and  the  probability  of  the  affection  is  greater  the  younger 
tlie  infant.  Such  probability  excluded,  the  differential  diagnosis  of  the 
mitral  regurgitation  due  to  valvular  disease  from  that  due  to  the  other 
causes  mentioned  may  be  difficult.     The  following  rules  may  be  useful : 

1.  A  murmur  of  mitral  regurgitation  in  a  child  manifesting  any  signs, 
however  slight,  of  past  or  present  rheumatism  indicates  most  probably  an 
imperfection  of  the  valve  the  result  of  endocarditis. 

2.  If  such  a  murmur  be  left  after  an  acute  attack  of  pericarditis,  the 
diagnosis  is  doubtful ;  there  is  a  possibility,  though  not  a  probability,  that 
it  may  pass  away  and  that  no  organic  change  may  result.  In  the  case  of 
an  apex  systolic  murmur  developing  in  definite  relation  with  an  acute 


Localization  of  ss'stolic  murmurs  in 
cases  of  congenital  cardiac  anomaly  in 
■which  there  was  no  evidence  of  stenosis 
of  the  pulmonary  artery, — tlie  murmurs 
being  probably  due  to  patency  of  the  in- 
terventricular septum  or  to  tricuspid  re- 
gurgitation. 
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pyrexia  uncomplicated  by  rheumatism,  the  probability  of  the  murmur  being 
transient  is  very  great. 

In  the  case  of  the  manifestation  of  very  marked  ansemia  in  a  child 
the  subject  of  a  mitral  regurgitant  murmur,  fatty  degeneration  of  the  heart- 
muscle  may  be  suspected. 

Clinical  History,  Progress,  and  Symptomatology. — I.  Chronic 
Mitral  Inadequacy  the  Result  of  Rheumatic  Endocarditis. — In  a  consider- 
able number  of  cases  the  rise  and  progress  of  the  form  of  endocarditis 
which  results  in  the  production  of  imperfection  of  the  mitral  valve  and  con- 
sequent mitral  regurgitation  may  be  traced  in  definite  relation  witli  riicu- 
matism.  As  a  general  rule,  it  may  be  said  that  of  the  children  admitted 
into  hospital  for  acute  or  subacute  rheumatism  fifty  to  sixty  per  cent,  are 
discharged  with  valvular  disease,  the  most  frequent  form  of  which  is  mitral 
insufficiency.  This,  however,  by  no  means  rej^resents  the  whole  truth  as  to 
the  influence  of  rheumatism  as  a  factor  of  the  endocarditis  giving  rise  to 
the  valvular  imperfection,  for  it  is  abundantly  proved  that  the  cases  dis- 
charged without  evidence  of  such  imperfection  are  often  found  after  the 
lapse  of  months  or  perhaps  years,  during  which  period  no  rheumatic  phe- 
nomena have  been  manifested,  to  present  undoubted  evidence  of  mitral 
regurgitation.  The  process  of  change  in  the  inflammatory  products  of 
rheumatic  endocarditis — the  gradual  fibrous  transformation,  whence  the 
thickening  of  the  valves,  cords,  and  columns,  and  so  the  retraction  of 
the  valve-curtains — is  therefore  very  slow,  and  its  occurrence  is  not  neces- 
sarily marked  by  symptoms. 

When  we  come,  however,  to  consider  the  cases  generally  which  present 
themselves  of  children  manifesting  mitral  regurgitation,  we  find  that  there 
are  many  who  have  presented  no  evidence  whatever  of  a  rheumatic  ante- 
cedent. For  iustauce,  in  a  series  of  one  hundred  and  eighteen  cases  of  mitral 
regurgitation  in  children,  the  writer  has  found  an  absence  of  any  rheumatic 
history  in  forty.  In  eight  cases  in  this  series  there  appeared  to  be  a  definite 
relation  with  scarlatina  as  an  antecedent,  in  six  with  measles,  and  in  three 
with  both  scarlatina  and  measles  in  sequence.  The  evidence  of  post-mortem 
examination  shows  that  the  changes  in  the  valve-structures  induced  iu  the 
cases  in  relation  with  these  exanthemata  differ  in  no  wise  from  those  brought 
about  by  the  endocarditis  which  is  in  relation  with  rheumatism.  In  ten  of 
these  cases,  where  there  was  no  evidence  of  rheumatism,  chorea  was  mani- 
fested. A  theory  of  the  probable  causation  of  this  form  of  endocarditis  in 
the  absence  of  rheumatism  has  just  been  enunciated,  and  the  consideration 
of  the  group  \yill  be  deferred  for  the  present. 

In  thirteen  cases  there  was  no  evidence  of  any  antecedent  or  probable 
cause  of  the  valvular  imperfection.  It  is  impoi-tant  to  note  that  tlie  signs 
of  rheumatism  in  the  child  existent  during  the  rise  and  progress  of  valvular 
disease  may  be  extremely  slight.  In  some  cases  recent  eruptions  upon  the 
skin  constitute  the  only  obvious  sign  of  the  rheumatic  condition.  Of  these 
erythema,  especially  the  form  with  raised  edges  and  circular  or  irregular  out- 
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lilies — erythema  circinatum  or  erythema  marginatum — should  be  particu- 
larly noted.  More  rarely  purpura  may  be  the  only  objective  evidence,  and 
occasioDally  recent  eczema  is  the  sign  \\liich  induces  the  suspicion  of  the  rheu- 
matic condition.     In  such  cases  endocarditis  and  even  pericarditis  may  be 

observed  to  arise,  to  continue,  and  to  leave 
permanent  valvular  imperfection  without 
any  notable  symptoms  whatever.  (Fig.  2.) 
In  a  section  of  cases  a  disorder  of  the 
nervom  system  is  the  only  declaratory  sign 
in  a  child  who  on  examination  of  the  heart 
shows  mitral  regui-gitation.  Chorea  is  the 
most  common  disorder  in  these  cases,  hut 
in  some  hemiplegia,  epilepsy,  or  signs  of 
cerebral  embolism  have  been  noted. 

In  another  group  of  cases,  when  there 
has  been  no  evidence  whatever  of  rheuma- 
tism, disorder  of  respiration  or  of  circida- 
iion  has  been  the  only  indication  of  dis- 
ease. Cough  is  the  most  common  of  such 
symptoms  in  the  child  :  this  is  usually  due 
to  intercurrent  catarrh,  to  broncho-pneu- 
monia, or  to  pleuritis  in  conjunction  with 
these.  In  some,  extreme  wasting  coincident 
with  the  respiratory  difficulties  may  induce 
the  fear  of  coincident  tuberculosis;  but  the 


Annie  W.,  aged  ten  years.  Pericar- 
ditis and  endocarditis  occurring  witli  no 
urgent  symptom  whatever,  diaphoresis 
being  the  only  notable  sign.  Erythema 
marginatum  upon  the  arms.  The  outline 
indicates  the  area  of  dulness  on  percus- 
sion. After  nine  days  to-and-fro  friction 
became  manifest  at  a.  During  the  follow- 
ing seven  days  friction  disappeared,  and 
systolic  apical  and  systolic  and  diastolic 
basic  murmurs  became  manifest.  A  second 
attacli  of  pericarditis  occurred  five  months 
afterwards. attended  with  no  constitutional 
signs  whatever  or  local  pain.  Loud  peri- 
cardial friction.  Dulness  receded  to  inner 
area.  Recovery  with  persistence  only  of 
systolic  murmur  at  apex. 


rule  holds  o-ood  that  tubercle  is  rare  when 


cardiac  valvular  disease  is  in  existence. 
Therefore,  when  a  murmur  of  mitral  regur- 
gitation is  manifested  in  a  wasting  child 
who  suffers  much  from  cough,  it  is  to  be  remembered  that  the  diagnosis  of 
tubercle  should  not  be  given  without  much  consideration. 

In  another  subdivision  of  the  cases  of  mitral  regurgitation  the  only 
notable  sign  has  been  disorder  of  nutrition.  The  child  is  said  to  have  mani- 
fested no  sign  of  rheumatism,  but  is  emaciated  and  in  many  cases  is  very 
auEemic.  In  such  instances,  even  though  it  may  be  asserted  by  the  parents 
that  there  has  been  no  obvious  dyspnoea,  the  physical  signs  may  show  the 
existence  of  jjcricarditis  and  the  development  of  endocarditis  with  a  per- 
sistent murmur  of  mitral  regurgitation.  Inasmuch  as  the  post-mortem 
appearances  in  such  cases  are  identical  with  those  which  are  observed  in  the 
subjects  of  acute  and  subacute  rheumatism,  we  must  conclude  that  endocar- 
ditis, with  sometimes  pericarditis,  may  be  the  only  expression  of  the  rheu- 
matic condition  in  the  child,  that  these  affections  can  arise  and  progress 
without  being  evidenced  by  notable  symptoms,  and  that  so  the  permanent 
imperfection  of  the  valve  may  have  its  origin  in  a  previous  rheumatic 
endocarditis  which  has  been  untraced  and  unnoticed. 
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In  a  considerable  number  of  siicli  cases  of  rheumatic  endocarditis  in 
children,  when  the  mitral  valve  has  been  rendered  incompetent — whether 
there  has  been  decided  evidence  of  rheumatism  or  not — the  lesion  becomes 
compensated.  A  sufficient  hypertrophy  of  the  ventricles  takes  place  to 
overcome  the  difficulties,  and  growth  of  the  heart  follows  its  normal  course. 
Such  are  the  cases  frerjueutly  met  with  in  adult  life  when  a  systolic  murmur 
is  discovered  at  the  apex  and  yet  no  discomfort  is  or  has  been  experienced, 
the  origin  of  the  defect  being  in  some  cases  traceable  to  an  attack  of  rheu- 
matism, in  others  being  quite  undiscoverable. 

In  other  cases  in  the  child  there  are  no  such  good  results.  The  cardiac 
chambers  dilate,  and,  as  the  growth  of  the  heart  and  that  of  the  thorax 
occur  coiucidently,  the  prpecordial  region  is  bulged  forward,  the  rhythmic 
action  is  disturbed  and  generally  the  cardiac  pulsation  accelerated,  the  child 
is  sensible  of  prsecordial  distress,  wasting  and  ansemia  are  prominent  signs, 
and  there  are  frequently-recurring  attacks  of  broncho-pneumonia. 

Complicating  the  power  of  the  ventricles  to  maintain  compensation  is 
the  proclivity  of  the  child  to  recurring  attacks  of  pericarditis.  There  was 
chuical  evidence  of  pericarditis  in  eighteen  cases  in  hospital  out  of  ninety- 
nine  of  mitral  regurgitation  considered  due  to  a  rheumatic  form  of  pericar- 
ditis. One  in  five  and  one-half,  therefore,  of  all  cases  manifested  peri- 
carditis. But  the  evidence  of  post-mortem  cases  showed  that  pericarditis 
was  manifest  in  three-fourths  of  the  cases.  In  many  the  pericardium  is 
greatly  thickened,  often  universally  adherent  to  the  heart,  and  in  such  the 
muscle  is  often  enormously  hypertrophied,  and  the  cavities  dilated.  Tiie 
symptoms  observed  in  childhood  during  the  progress  of  non-compensated 
mitral  inadequacy  are  very  varied.  The  age  of  the  child  has  some  influ- 
ence in  regard  to  these.  As  a  general  rule,  the  signs  in  infants  and  very 
young  children  are  chiefly  those  referable  to  inanition, — emaciation,  ansemia, 
deformity  of  the  thorax.  There  are  in  many  cases  frequently-recurring 
attacks  of  bronchitis  or  broncho-pneumonia,  cough  being  a  prominent 
symptom.  In  children  after  the  age  of  four  years  symptoms  more  directly 
indicating  disorder  of  circulation  become  manifest.  Bleeding  at  the  nose 
may  be  cited  as  one  of  these.  Difficulty  of  breathing  becomes  a  feature, 
and  in  some  cases  most  distressing  orthopncea.  Prtecordial  pain  and  dis- 
tress are  severe  symptoms  in  some  cases,  and  these  may  be  associated  with 
lumbar  pain.  Palpitation  may  be  a  distressing  .symptom.  Dropsy  is  by 
no  means  uncommon,  but  it  rarely  follows  the  gradually  ascending  course 
usual  in  the  adult.  The  oedema  is  either  more  general,  or  more  variable  in 
the  site  of  its  manifestation.  In  cases  with  oedema  or  ascites  albuminuria 
is  a  frequent  complication  ;  this  may  be  transient  and  due  to  venous  con- 
gestion, but  in  the  majority  of  cases  it  is  dependent  on  the  coexistence  of 
inflammation  of  the  kidneys  and  is  a  sign  of  dangerous  import.  In  the 
later  stages  of  the  disease  vomiting  and  diarrhoea  may  be  observed  as  most 
serious  indications ;  hsematemesis  occurs  in  some  cases. 

11.  Chronic  Mitral  Inadequacy  the  Result  of  Non-rheumatic  Endocar- 
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ditis. — In  a  minority  of  the  cases  presenting  a  persistent  systolic  murmur 
at  the  apex  the  symptoms  and  course,  as  well  as,  probably,  the  pathological 
causes,  differ  from  those  just  described.  For  example,  a  child  hitherto 
healthy,  and  presenting  no  histor}'  whatever  of  rheumatism  or  of  rheu- 
matic proclivity,  is  the  subject  of  a  sudden  terror.  An  attack  by  a  dog,  a 
severe  whipping,  a  fire  occurring  in  the  house,  may  be  cited  as  instances 
from  actual  cases.  The  desultory  movements  of  chorea  ai-e  soon  after 
observed  to  commence,  and  when  the  child  is  brought  for  treatment  a 
systolic  murmur  at  the  apex  is  discovered.  This  is  usually  soft  or  musical 
not  harsh,  coarse,  and  loud.  After  recovery  from  the  chorea  the  murmur 
may  persist,  but  the  child  regains  its  usual  health  and  none  of  the  signs 
of  non-compensation  occur.  Of  course  such  constitute  only  a  section  of  the 
cases  of  chorea  presenting  evidence  of  mitral  regurgitation  ;  in  many  there 
is  distinct  evidence  of  the  previous  existence  of  rheumatism  in  association 
with  endocarditis ;  in  others,  though  such  evidence  is  wanting,  the  signs 
indicate  the  rise  and  j)rogress  of  an  endocarditis  which  is  essentially  rheu- 
matic, but  in  a  minority  the  form  of  endocarditis  observed  is  quite  different 
from  the  rheumatic.  In  the  few  fatal  cases  the  valves  are  observed  to 
manifest  no  general  thickening,  yet  near  the  lines  of  contact  of  the  curtains 
are  little  bead-likcj  elevations.  The  heart-muscle  presents  no  deviation 
from  the  normal ;  there  are  none  of  the  evidences  of  compensation  as  seen 
in  the  rheumatic  variety.  In  some  cases  after  long  persistence  the  murmur 
observed  has  become  inaudible.  In  this  form  of  valvular  change  the 
writer  is  of  opinion  that  the  first  cause  is  violence  done  to  the  endocardium 
of  the  edges  of  the  curtains  by  the  tumultuous  action  of  the  ventricle  at 
the  time  of  the  fright.  The  resultius;  endocarditis  is  characterized  either 
by  small  papillomatous  outgro^vths  from  the  endocardium,  or  by  local  abra- 
sions thereof  in  which  little  caps  of  fibrin  are  deposited. 

Prognosis. — If  it  were  only  a  question  of  restoration  of  compensation 
after  a  lesion  inducing  mitral  regurgitation  in  the  child,  the  prognosis  would 
be  seldom  unfavorable.  In  a  few  cases,  when  the  powers  of  nutrition  are 
very  low,  the  ventricles  dilate  or  the  muscle  degenerates  and  the  heart  fails, 
but  as  a  general  rule,  in  childhood,  compensation  is  readily  established,  and 
with  due  nutrition  and  care  a  fair  standard  of  health  is  maintained.  The 
difficulties  in  the  way  of  a  good  prognosis  in  infancy  and  childhood  are 
(1)  the  occurrence  of  a  slowly  progressive  change  in  the  valves,  and  (2)  the 
liability  of  the  child  to  repeated  attacks  of  endocarditis  or  pericarditis,  or 
of  combined  endocarditis  and  pericarditis. 

Treatment. — 1.  Red. — A  question  of  the  first  importance  in  the  treat- 
ment of  mitral  inadequacy  in  childhood  is  that  of  the  means  for  inducing 
quietude  and  regularity  of  the  heart's  action.  In  many  cases  rest  in  the 
fullest  degree  possible  is  essential  to  the  proper  treatment ;  but  there  are 
cases  in  which  compensation  is  fairly  established  when  the  policy  of  rest 
can  be  unduly  enforced,  to  the  weakening  of  the  cardiac  muscle  from  com- 
parative disuse.     In  any  case  presenting  evidence  of  progress  of  endocar- 
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ditis  or  any  acute  manifestation,  rest  in  bed  is  absolutely  to  be  enjoined. 
Even  this  law,  liowever,  is  not  without  exception,  for  the  writer  has  known 
cases  of  pericarditis  and  endocarditis  in  their  acute  stages  to  occur  in  chil- 
dren with  so  little  discomfort  to  the  subjects  that  it  has  been  found  neces- 
sary to  allow  the  children  to  be  dressed  and  to  walk  about  the  ward.  To 
have  insisted  on  their  being  restrained  in  bed  would  have  been  to  provoke 
paroxysms  of  grief  or  anger  of  greater  danger  than  the  course  adopted. 
In  general  there  is  no  difficulty  in  keeping  the  child  in  a  position  of  physical 
rest,  and  this  should  be  done  until  the  physician  is  assured  that  the  lesion  is 
compensated,  and  then  gradual  exercise  (never  sudden)  should  be  enjoined. 
It  is  by  no  means  necessary  for  a  child  with  well-compensated  mitral  re- 
gurgitation to  be  debarred  from  all  athletic  amusements.  It  is  advisable 
that  the  muscles  should  be  trained  gradually  by  well-regulated  exercises : 
prohibitions  from  healthful  games  often  do  more  harm  than  good. 

2.  Warmth. — This,  also,  is  of  high  importance  in  treatment.  In  cases 
of  mitral  regurgitation  when  there  are  any  signs  of  progressing  lesion,  with 
praecordial  pain  or  discomfort,  the  application  of  warm  linseed  poultices  to 
the  heart-region  is  attended  with  great  relief.  When  respiratory  difficulties 
are  manifest,  the  poultices  should  be  applied  to  the  back  as  well  as  front  of 
the  chest :  the  jacket-poultice  is  a  most  useful  therapeutic  measure.  In 
some  cases  the  poultice  may  be  sprinkled  with  mustard,  or  with  tincture  of 
belladonna  or  of  opium,  or  both.  The  digitalis  poultice  applied  occasion- 
ally is  often  a  measure  of  great  benefit : 

Take  of  Digitalis  leaves,  dried,  2  ounces ; 
Linseed-meal,  2  ounces ; 
Water,  1  pint. 
Boil  the  leaves  with  the  water  for  ten  minutes,  then  add  the  linseed-meal  gradually, 
stirring  constantly ;  spread  the  mass  t)n  tow,  and  smear  a  little  olive  oil  on  the  surface  of 
the  poultice. 

In  the  stage  of  returning  compensation,  massage  of  the  chest,  gently 
performed,  is  very  valuable.  Great  care  should  be  taken  that  the  child, 
when  able  to  run  about,  is  warmly  clad  with  a  woollen  material  next  the 
skin.  This  should  be  uncolored,  never  dyed  with  the  aniline  colors  so  much 
in  use. 

3.  Means  to  Promote  General  Nutntion. — These  are  important  at  all 
stages.  When  there  are  signs  of  acute  distress,  when  appetite  is  nil  and 
vomiting  perhaps  occurs,  supplementary  alimentation  should  be  practised. 
Peptonized  enemata  are  very  useful,  but  the  writer,  as  a  rule,  prefers  a 
nutritive  enema  made  very  simply  by  shaking  together  in  a  bottle  two 
ounces  of  warm  milk  with  one  ounce  of  cod-liver  oil,  or  an  egg  with  an 
ounce  of  hot  milk  and  an  ounce  of  cod-liver  oil.  Such  nutritive  enema 
may  be  administered  three  or  four  times  a  day.  The  manner  of  adminis- 
tration is  very  important,  for  this  should  be  very  gentle.  The  mode  recom- 
mended is  to  procure  a  very  soft  rubber  male  catheter  of  the  largest  size 
and  to  adapt  to  its  distal  end  a  small  glass  funnel ;  to  place  the  child  in 
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lithotomy  position,  with  kuees  drawn  up  and  buttocks  raised,  and  then  to 
introduce  the  end  of  the  catheter,  duly  oiled,  into  the  rectum.  Huldiuo' 
the  funnel  at  a  low  level,  pour  in  the  enema  as  prepared  (two  to  three 
ounces),  and  gradually  elevate  the  former  so  that  the  fluid  enters  the  rectum 
by  mere  fluid-pressure ;  then  squeeze  out  the  contents  of  the  catheter,  bv 
pressure  with  the  fingers  from  above  downward,  and  gently  withdraw. 
Such  mode  of  alimentation,  practised  for  a  few  days,  often  tides  over  a 
crisis  until  food  can  be  taken  by  the  stomach.  In  some  cases  it  must  be 
continued  for  long  periods. 

It  is  impossible  here  to  discuss  the  dietetics  of  the  child  suffering  from 
mitral  incompetence :  in  stages  of  compensation  the  diet  need  not  differ 
from  that  which  is  suitable  for  a  healthy  child  ;  in  non-compensation,  and 
when  intracardiac  lesions  are  progressive,  it  should  be  the  simple  semi-fluid 
diet  of  the  invalid  child,  especial  caution  being  taken  that  the  nervous 
mechanism  of  the  heart  be  not  disturbed  by  an  over-distended  stomach. 

As  regards  medicinal  means  for  promoting  nutrition  in  valvular  incom- 
petence, cod-liver  oil  has  a  very  high  place ;  it  improves  the  couditions  of 
anasmia,  whilst  seldom  interfering  adversely  with  the  processes  of  digestion. 
It  is  best  given  finely  divided  as  an  emulsion,  and  in  doses  of  from  twenty 
minims  (of  the  oil)  to  one  drachm  three  times  a  day  : 

Take  of  Cod-liver  oil,  30  minims  ; 
Pure  glycerin,  10  minims ; 
Solution  of  lime, 

or 
Mucilage  of  acacia,  to  1  fluidrachm. 

Iron,  in  the  form  of  tincture  of  the  perchloride  {^i-'")lv),  or  syrup  of 
the  phosphate  or  hypophosphite  (itKx-oi),  is  very  useful,  and  can  be  com- 
bined with  the  cod-liver  oil  in  many  cases  with  advantage.  In  certain 
cases  arsenic  (Fowler's  solution,  iikss-tikv)  is  better  than  iron,  notably  in 
those  attended  witli  much  nervous  perturbation.  Sometimes  small  doses 
of  tincture  of  nux  vomica  or  strychnine  may  be  added  with  advantage. 

4.  Medicines  for  the  Treatment  of  the  Rheumatic  State. — In  many  cases  of 
chronic  valvular  disease  the  administration  of  alkalies,  especially  the  bicar- 
bonates  of  sodium  and  jiotassium,  seems  to  be  attended  with  much  advan- 
tage. Such  treatment  appears  reasonable  when,  as  often  is  the  case,  the 
urine  is  loaded  with  urates  and  contains  excess  of  uric  acid.  The  value  of 
the  salicylates  and  salicin  may  be  open  to  more  question  in  the  chronic  con- 
ditions of  valvular  disease,  but  nevertheless  the  writer  thinks  that  these 
drugs  are  often  of  great  value.  It  is  not  unfrequently  a  matter  of  diffi- 
culty, or  of  impossibility,  to  be  assured  in  a  case  of  valvular  disease 
whether  slow  rheumatic  changes  are  occurring  or  not ;  but  sometimes  a  case 
which  does  not  respond  to  treatment  directed  to  restore  compensation  dis- 
tinctly improves  under  the  administration  of  salicin  or  the  salicylates.  It 
is  thought  by  some  that  the  favorable  influence  of  these  agents  is  only 
measured  by  their  power  of  allaying  the  painful  manifestations  of  rheuma- 
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tism.  This  is  by  no  meaus  the  writer's  opinion,  and  he  counsels,  in  a  case 
of  non-compensated  valvular  disease  when  from  the  non-response  to  the 
usual  measures  it  may  be  conjectured  that  rheumatic  changes  are  in  prog- 
ress, that  the  sodium  salicylate  or  salicin  in  an  alkaline  mixture  be  given 
iu  doses  of  from  three  to  ten  grains  with  liquid  extract  of  liquorice.  In 
some  cases  where  a  septic  toxaemia  may  be  suspected,  sodium  sulphocarbo- 
late  in  doses  of  from  five  to  ten  grains  should  be  administered  every  three 
or  four  hours.  In  some  of  the  cases  which  begin  to  improve  on  the  alka- 
line bicarbonates,  the  addition  of  small  doses  of  the  iodide  of  sodium  or 
iodide  of  potassium  is  often  a  distinct  advantage.  Iron  may  be  combined 
with  alkaline  treatment  in  the  form  of  mist,  ferri  comp.,  the  saccbarated 
carbonate  of  iron,  or  tartrate  of  iron. 

5.  Cardiac  Tonics. — In  the  treatment  of  non-compensated  mitral  regur- 
gitation, digitalis  stands  in  the  first  place  for  its  impoi-tance  :  there  ai>])ears 
to  be  a  danger,  however,  that  it  may  be  used  too  indiscriminately.  It  is 
even  possible  that  a  practitioner,  recognizing  in  a  given  case  a  systolic  mur- 
mur at  the  apex,  may  at  once  rush  to  the  conclusion  that  digitalis  in  some 
form  must  be  administered.  Such  a  course  is  much  to  be  deprecated.  It 
may  be  that  compensation  is  fully  established  :  if  so,  any  agent  that  alters 
the  rhythm  of  the  heart  is  to  be  avoided.  It  may  be  that  the  general 
methods  for  promoting  nutrition  which  have  been  just  now  sketched  may 
suffice  to  restore  a  failing  compensation :  in  such  case,  also,  digitalis  is  not 
required.  When,  however,  such  means  fail,  or  when  there  is  a  distinct  call 
for  an  agent  which  shall  promote  a  more  perfect  systole,  then  digitalis  is  of 
the  first  therapeutic  importance.  Especially  is  it  attended  with  good  results 
in  cases  where  dyspnoea  is  a  marked  feature.  The  drug  is  usually  given  in 
the  form  of  the  tincture,  in  doses  of  from  one  to  five  minims,  or  the  infusion, 
in  doses  of  from  ten  minims  to  one  drachm ;  or  the  leaves,  in  powder,  in 
doses  of  from  one-fourth  to  one-half  grain,  may  be  substituted ;  sometimes 
one  preparation  is  more  efficient  than  another.  Exceptionally  digitalin,  in 
doses  of  from  one-hundredth  to  one-fiftieth  of  a  grain,  may  be  adminis- 
tered hypodermically,  and,  when  digitalis  as  ordinarily  administered  may 
be  inert,  there  may  be  observed  a  decided  slowing  of  the  pulse  almost 
immediately  induced.  In  some  cases,  however,  digitalis  is  not  well  tol- 
erated ;  in  children  this  intolerance  is  usually  shown  by  the  occurrence  of 
vomiting,  and  it  is  a  good  rule  always  to  omit  the  drug  when  vomiting  is 
one  of  the  symptoms. 

In  such  cases  caffeine  or  convallaria  may  be  substituted  for  digitalis. 
Caffeine  may  be  given  in  the  form  of  the  citrate,  in  doses  of  from  one  to 
three  grains,  dissolved  in  water  or  in  the  ordinary  saline  mixture,  or  pure, 
in  which  case  it  is  best  that  it  be  combined  with  benzoate  of  sodium,'  the 
latter  rendering  it  freely  soluble.  The  best  preparation  of  convallaria 
majalis  is  the  liquid  extract,  and  the  dose  should  be  from  four  to  fifteen 
minims.  In  either  case  it  is  better  that  the  administration  should  be  inter- 
rupted for  a  day  or  two  after  continuous  administration  for  a  week  ;  for  all 
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these  cardiac  tonics,  though  prelimiuarily  increasing  the  renal  secretion 
after  prolonged  action  may  diminish  it.  When  once,  however,  it  is  found 
that  digitalis  is  \vell  borne,  it  may  be  continued,  especially  in  conjunctiou 
with  iron,  for  long  periods. 

6.  Treatment  of  Dropsy. — In  some  cases  of  mitral  regurgitation  oedema 
is  transient.  It  is  not  unusual  for  parents  to  say  of  the  child  tiiat  "  he  has 
the  dropsy  every  week  or  two,"  and  the  expression  is  based  upon  truth. 
An  oedema  is  observed  about  the  face,  the  ankles,  and  sometimes  tlie  wrists, 
wiiich  disappears  after  a  time.  In  such  cases  the  treatment  by  tiie  meaus 
hitherto  mentioned  may  so  far  restore  compensation  that  the  symptom  does 
not  recur.  In  other  cases  drojjsy  may  be  a  much  more  formidable  sign, 
and,  although  in  itself  only  an  expression  of  the  morbid  conditions  of  the 
circulation,  may  call  for  special  measures  of  treatment.  There  may  be  gen- 
eral anasarca,  ascites  may  be  pronounced,  and  effusion  may  with  rapidity 
take  place  into  the  pleural  cavities.  In  a  considerable  proportion  of  these 
cases  renal  disease  coexists  with  the  cardiac  imperfection.  The  physician 
should  be  careful  in  all  cases  to  examine  the  urine.  This  is  often  a  matter 
of  difficulty,  for  those  who  have  the  care  of  the  child  often  fail  to  preserve 
any  sample  of  it  for  inspection.  In  such  case  the  physician  should  insist 
on  examining  any  linen  that  may  be  stained  with  the  urine,  and  should 
take  tlie  stained  portions  for  examination  for  blood  by  the  microscope, 
the  spectroscope,  or  the  guaiacum  test. 

The  special  treatment  of  cardiac  dropsy  in  the  child  may  be  (1)  medici- 
nal, (2)  operative.  It  should  be  an  axiom  that  medicinal  should  precede 
operative  treatment,  for  the  disappearance  of  the  drojis}'  may  be  rapidly 
brought  about,  and  this  usually  occurs  through  diuresis.  The  sweat-glands 
should  be  made  active  by  measures  directed  to  the  skin.  Hot-air-  or 
vapor-baths  may  be  administered.  In  cases  where  these  are  uot  readily 
available,  the  surface  of  the  skin  should  be  well  sponged  over  with  hot 
water  made  alkaline  with  sodium  carbonate  (common  washing  soda),  and 
then  the  child  wrapped  in  a  hot  blanket.  An  alkaline  bath  daily  has  been 
in  some  cases  of  very  great  advantage.  The  administration  of  jaborandi  or 
pilocarpine  is  not  to  be  recommended. 

In  addition  to  such  diaphoretic  means,  purgatives  are  essential.  Among 
such  the  compound  jalap  powder,  in  doses  of  from  five  to  fifteen  grains,  holds 
the  first  place ;  or  the  resin  of  jalap,  in  doses  of  from  one-half  grain  to  a 
grain  and  a  iialf  once  in  the  twenty-four  hours,  may  be  substituted.  Ela- 
terium  in  doses  of  one-twelfth  of  a  grain  has  acted  promptly  and  favorably 
ill  some  cases.  In  addition  to  these  meaus,  a  diuretic  mixture  thus  com- 
posed may  be  administered  every  four  hours : 

K   Tinct.  digital.,  Tl\,ii-n\,v; 

Spiritus  aetheris  nitrosi,  rt\_v-1l\,xx ; 
Tinct.  scillse,  n\,iii-n\,x ; 
Potass,  acetat.,  gr.  iii-gr.  x  ; 
Decoct,  scoparii,  gi-giv. 
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The  removal  of  all  traces  of  dropsy  in  the  child  is  sometimes  siiagii- 
larly  rapid.  When  the  means  fail,  it  is  iisnally  because  the  renal  secretion 
fails  to  be  stimulated  ;  tlien  the  question  of  operative  interference — i.e.,  of 
puncture  of  the  cedematous  parts  or  tapping  the  serous  cavities — has  to  be 
considered.  As  a  rule,  the  plan  of  puncturing  the  lower  extremities,  so 
valuable  in  the  adult,  should  be  avoided  in  the  child.  There  is  in  the  latter 
so  much  tendency  to  move  and  chafe  the  lower  limbs  that  irritation  of  the 
points  of  puncture  is  readily  brought  about,  with  the  result  of  increasing 
the  fretfulness  and  discomfort.  If  there  be  a  question  between  paracentesis 
and  aspiration  of  the  abdomen  for  coexisting  ascites  and  puncturing  the 
limbs  for  oedema,  the  former  operation  should  be  preferred.  A  case  may  be 
cited  of  a  boy  of  seven,  who,  the  ordinary  means  having  failed,  and  the 
urine  continuing  to  be  very  scanty,  after  the  removal  of  sixty  ounces  of 
ascitic  fluid  by  paracentesis  voided  forty-four  ounces  of  urine  in  the  suc- 
ceeding twenty-four  hours,  and  rapidly  became  convalescent. 

7.  Sedatives. — The  value  of  sedatives  in  the  treatment  of  many  cases 
of  non-compensated  mitral  regurgitation  in  children  is  incontestable.  It 
should  be  a  fundamental  axiom  to  use  first  the  least  dangerous  weapon  : 
so,  in  the  case  of  a  child  suffering  from  palpitation,  pain,  and  prtecordial 
distress,  the  bromide  of  potassium  or  of  sodium,  in  doses  of  from  two  to 
ten  grains  every  four  hours,  may  be  tried.  In  many  cases  relief  is  afforded 
and  tendency  to  sleep  induced,  and  then  the  intervals  between  the  doses  may 
be  lengthened. 

In  some  cases  the  disti'ess  is  too  great  to  be  thus  influenced,  and  there  is 
very  insufficient  sleep  at  night.  Then  chloral  hydrate  in  doses  of  from 
two  to  four  grains  may  be  added  to  the  bromide,  or  a  single  dose  of  from 
five  to  ten  grains  may  be  administered  nightly.  In  some  cases  this,  too, 
is  inefficient,  and  recourse  must  be  had  to  opium.  In  very  young  chil- 
dren it  is  best  to  give  this  in  the  form  of  compound  tincture  of  camphor. 
From  three  to  ten  minims  may  be  given,  according  to  the  severity  of  the 
suffering,  every  three  or  four  hours,  and  after  commencing  relief  the  inter- 
vals between  the  doses  may  be  increased ;  or  Dover's  po\vder  in  doses  of 
from  two  to  four  grains  may  be  given.  After  six  years  of  age  the  tincture 
of  opium  may  be  used  with  less  risk  of  the  depressing  and  sometimes  sud- 
denly narcotizing  effects  which  opium  in  very  young  children  occasionally 
])roduces,  and  in  the  subject  of  severe  prtecordial  pain  may  be  continued  for 
long  periods  with  advantage ;  the  doses  may  be  from  two  to  five  minims. 
When  opium  in  any  form  is  administered,  the  excreta  should  be  watched, 
and,  if  there  be  constipation  or  absence  of  bile  in  the  stools,  gray  powder 
or  small  doses  of  calomel  should  be  administered  at  intervals. 

MITKAL  STENOSIS. 
Definition. — A  pathological  condition  of  the  left  auriculo-ventricular 
orifice  causing  an  obstruction  to  the  normal  passage  of  blood  from  auricle 
to  ventricle. 
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Pathological  Causes. — When  in  the  earliest  or  slightest  degree,  the 
obstruction  may  be  constituted  by  a  ring  or  fringe  of  vegetations  around 
the  mitral  orifice  on  the  auricular  aspect :  in  such  cases  the  cavities  and 
muscle  of  the  heart  are  not  necessarily  affected.  When  in  a  more  marked 
degree,  the  curtains  of  the  mitral  valve  are  in  part  united,  their  sul)stance 
thickened,  and  usually  such  thickening  involves  also  the  cords  and  fleshy 
columns :  thus  in  many  cases  the  valve  is  converted  into  a  membranous 
funnel,  which  presents  its  circular  opening  when  viewed  from  the  auricular 
aspect.  This — the  "  fuunel  mitral" — is  the  usual  form.  Very  rarely  in 
children  the  aperture  is  seen  to  be  like  a  straight  slit  or  a  crescent, — the  so- 
called  "  button-hole  mitral."  In  both  conditions  the  welding  and  thicken- 
ing may  be  extreme,  so  that  the  tissue  may  present  the  appearance  and  even 
the  characters  of  cartilage.  In  the  case  of  the  circular  opening  this  may  be 
so  reduced  as  scarcely  to  admit  a  goose-quill,  and  in  the  button-hole  form 
the  slit  may  be  traversed  with  difficulty  by  the  smallest  silver  coin.  The 
left  auricle  is  usually  dilated  and  hypertrophied.  Its  wall  may  be  nearly 
as  thick  as  that  of  the  normal  right  ventricle.  In  many  cases  dilatation 
prei3onderates  over  hypertrophy.  The  left  ventricle  is  generally  not  larger 
than  the  normal,  it  may  be  smaller :  the  exceptions  to  this  rule  are  when 
regurgitation  preponderates  over  stenosis.  In  all  cases  the  right  chambers 
are  engorged  and  dilated.  It  is  noteworthy  that  in  some  instances  the  aorta 
is  smaller  than  the  normal.  Pericarditis  has  been  found  to  coexist  in  more 
than  one-third  of  the  fatal  cases. 

Diag-nosis. — The  outline  of  the  heart  as  obtained  by  percussion  may 
show  a  disproportionate  enlargement  of  the  right  chambers,  the  duluess 
over  the  left  being  not  abnormal.  This  sign,  however,  is  by  no  means  con- 
stant, for  a  past  or  present  pericarditis  may  cause  a  general  enlargement  of 
the  heart's  area. 

It  is  important  to  note  if  the  apex  is  felt  in  the  normal  position  whilst 
the  right  ventricle  is  found  to  beat  forcibly  below  and  to  the  right  of  the 
ensiform  cartilage.  In  mitral  stenosis  the  apex  is  not  disjjlaced,  whilst  in 
regurgitation  it  is  to  the  left  of  the  normal. 

A  sign  of  high  importance  is  thrill.  This  is  to  be  felt  by  the  fingers 
or  hand  lightly  applied  over  the  apex  :  the  exact  situation  is  usually  some- 
what to  the  right  of  the  apex-beat.  When  timed  by  other  fingers  placed 
over  the  apex-beat  or  the  carotid  pulse,  the  vibratory  tremor  is  observed  to 
cease  suddenly  with  the  apex-beat  or  pulse.  It  is  presystolic.  Such  thrill 
was  noted  in  seventeen  out  of  thirty-five  cases. 

The  most  constant  sign  of  all  is  the  peculiar  murmur,  whose  character- 
istic is  that  it  abruptly  ceases  at  the  moment  that  the  apex  strikes  the  wall 
of  the  chest  or  the  pulse  is  felt  in  the  carotid.  This  murmur  in  the  child 
is  generally  harsh ;  in  some  it  is  rattling,  in  others  rolling,  in  character ;  in 
some  cases  it  commences  almost  immediately  after  the  second  sound,  occupy- 
ing the  whole  of  the  long  pause,  and  ending  with  a  maximum  of  loudness 
when  the  apex  strikes  the  chest.     In  these  cases,  of  course,  the  murmur 
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occupies  both  the  diastolic  and  presystolic  periods.  In  other  instances  the 
murmur  is  much  shorter  and  is  heard  just  before  the  first  sound.  In  such 
case  it  is  strictly  presystolic  or  auriculo-systolic.  In  a  large  majority  a 
systolic  murmur  of  mitral  regurgitation  is  heard  in  the  same  subjects,  but 
in  eight  out  of  thirty -tive  of  the  writer's  cases  the  murmur  indicating  stenosis 
alone  was  heard.  The  best  practical  mode  of  differentiating  these  murmurs 
is  to  ask  the  simple  question,  Does  this  bruit  stop  suddenly  or  not  ?  A 
systolic  murmur  never  stops  suddenly,  it  fades  off  gradually  ;  a  presystolic 
almost  invariably  stops  suddenly  and,  as  it  were,  forcibly  :  scarcely  ever 
do  the  two  murmurs  so  run  into  each  other  as  to  be  indistinguishable.  It 
may  so  seem  to  the  superficial  observer,  but  on  auscultating  different  points 
in  the  neighborhood  of  the  apex  a  spot  will  be  found  where  the  presystolic 
comes  to  its  sudden  termination,  whilst  at  other  spots — usually  below  and 
to  the  left  of  these — the  systolic  alone  is  heard. 


DIAGKAM   OP   AUSCULTATORY  SIGNS   OF   MITRAL   STENOSIS   IN 

THE   CHILD. 


First  sound.  Second  sound. 


First  sound. 


[■ 


^i 


._.™.l. 


Vocally  imitated  yup. 


Vocally  Imitated  r-rujj. 


Vocally  imitated  r-r-r-r-rup. 


Vocally  imitated  ra-ra-ra-ra-rap. 


..1.1 


I  Vocally  imitated  ro-ro-ro-rop. 


Murmur  interpolated  in  long  pause,  some- 
times lieard  in  cases  that  at  other  times 
present  typical  presystolic  murmur. 


■arars^aJ 


Seeming  reduplication  of  second  sound. 


Another  sign  of  great  importance  is  the  suddenness  of  the  first  sound, 
which  resembles  the  tap  made  by  a  hammer.  When  in  a  ease  presenting  a 
systohc  murmur  such  sudden  tap  is  observed,  mitral  stenosis  may  be  sus- 
spected.  Another  auscultatory  sign  of  importance  as  aiding  the  diagnosis 
of  mitral  stenosis  is  a  sound  resembling  a  reduplication  of  the  second  sound. 
This  is,  however,  rarely  heard  at  the  base,  where  the  second  sounds  are 
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most  audible,  but  to  the  left  of  tlie  sternum  and  near  the  apex.  The  cause 
of  the  sound  is  probably  a  sudden  tension  of  the  mitral  following  the 
normal  second  sound  and  preceding  the  presystolic  murmur. 

There  may  be  thrill  without  murmur,  and  murmur  without  thrill,  and 
both  these  signs  may  coincide.  It  is  by  a  combination  of  the  signs  wliich 
have  been  mentioned  that  the  condition  of  mitral  stenosis  can  be  accurattJy 
diagnosed.  It  must  be  distinctly  recognized  that  in  some  cases  the  pre- 
systolic murmur  of  mitral  stenosis  is  a  variable  murmur, — it  may  be  here 
to-day  and  gone  to-morrow  :  \vhen  there  is  either  thrill  or  murmur,  or 
when  both  occur  decidedly  presystolic  in  rhythm,  the  diagnosis  of  mitral 
stenosis  is  assured. 

In  a  minority  of  cases  the  auricular  impulse  may  be  demonstrated  on 
the  wall  of  the  chest.  A  pulsation  is  seen  in  the  second  and  perhaps  third 
left  interspace  which  precedes  the  im])ulse  at  the  apex.  These  movements  are 
rendered  more  visible  by  affixing  little  levers  of  thin  paper  or  cotton  wool 
over  the  points  of  pulsation.  Tiiey  clearly  demonstrate  the  presystolic 
pulsation  of  an  hypertrophied  left  auricle.  Good  observers  have  denied  the 
existence  of  this  sign,  and  it  must  Ije  allowed  that  it  exists  in  only  a  small 
proportion  of  cases ;  but  in  four  out  of  thirty-five  it  was  very  marked,  and 
was  demonstrated  to  most  competent  and  critical  witnesses. 

Etiology. — It  is  thouglit  by  some  that  mitral  stenosis  is  in  occasional 
instances  a  congenital  affection.  The  smooth  and  even  appearance  of  the 
septum  wliich  exists  between  auricle  and  ventricle  has  probably  given  rise 
to  the  idea  that  the  condition  ma}'  be  the  result  of  an  error  of  conformation. 
There  are,  however,  many  arguments  which  may  be  adduced  against  this 
view.  In  the  first  place,  mitral  stenosis  is  very  rarely  met  with  in  eon- 
junction  witii  developmental  anomal}%  It  is  not  observed  in  cases  of 
congenital  cyanosis.  It  is  improbable  tliat  it  should  be  the  result  of  endo- 
carditis in  the  foetus,  for  in  intra-uterine  life  such  endocarditis  affects  chiefly 
the  right  chambers  of  the  heart,  and  yet  in  the  fatal  cases  of  mitral  stenosis 
any  considerable  thickening — and  certainly  disproportionate  thickening — 
about  the  right  auriculo-ventricular  orifice  is  very  unusual.  Moreover, 
the  condition  is  not  observed  in  the  earliest  years  of  life.  The  youngest 
patient  in  thirty-five  cases  recorded  l)y  the  writer  was  five  years  of  age,  and 
twenty-nine  of  these  cases  were  between  nine  and  thirteen  years  of  age. 
It  is  therefore  very  improbable  that  mitral  stenosis  can  in  any  case  be  con- 
sidered a  congenital  affection. 

On  the  other  hand,  there  is  a  distinct  and  undoubted  relation  between 
it  and  rheumatism.  In  this  relation  mitral  stenosis  resembles  mitral  re- 
gurgitation. When  we  come  to  inquire  as  to  the  degree  of  intensity  of  the 
rheumatism  which  is  the  antecedent  of  the  two  affections,  we  find  tiiat  there 
are  striking  differences.  Thus,  in  children  who  had  manifested  acute  or 
subacute  rheumatism,  tiie  proportion  of  cases  of  mitral  regurgitation  to 
those  of  mitral  stenosis  was  64  to  6  (10.6  to  1);  in  those  with  no  rheumatic 
antecedents,  but  with  a  history  of  previous  scarlatina  or  measles  or  both. 
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23  to  4  (5.7  to  1) ;  in  those  in  whom  there  was  evidence  only  of  rheumatoid 
pains,  8  to  2  (4  to  1);  and  in  those  manifesting  no  history  of  rheumatism 
nor  obvious  morbid  antecedent,  32  to  15  (2.1  to  1).  In  cases  wherein 
there  was  no  history  of  rheumatism  the  changes  in  the  endocardium  were 
in  the  nature  of  rheumatic  endocarditis,  and  were  sometimes  accompanied 
liy  pericarditis :  in  fact,  there  were  no  points  of  differeutiation  from  those 
cases  which  were  undoubtedly  in  connection  M'ith  rheumatism.  It  would 
seem,  therefore,  that  the  correct  conclusion  is  that  mitral  stenosis  is  inti- 
mately associated  with  rheumatism,  but  more  frequently  with  its  insidious 
than  with  its  violent  and  explosive  varieties. 

It  is  probable  that  the  curtains  of  tlie  mitral  valve  become  united  by 
adhesions  consequent  upon  endocarditis  at  those  portions  wliich  are  near  the 
wall  of  the  ventricle,  the  even  pressure  of  the  blood  extended  from  the 
auricle  tending  to  induce  the  smooth  surfaces  and  the  funnel-like  form. 
Coucurreutly  the  tendinous  cords  and  columns  undergo  a  process  of  thick- 
ening ;  and  if  this  thickening  be  excessive  the  "  button-hole"  rather  than 
the  "  funnel"  aperture  is  produced. 

Clinical  History  and  Progress. — It  is  only  in  a  limited  number  of 
ca.ses  that  the  mode  of  genesis  of  the  condition  of  mitral  stenosis  can  be 
traced  by  direct  observation.  The  available  facts,  however,  warrant  the 
following  conclusions : 

1.  That  a  systolic  murmur  at  the  apex  may  in  course  of  time  be  found 
accompanied  with,  or  replaced  by,  a  presystolic  murmur.  The  evidence 
seems  to  show  that  such  develojunent  or  replacement  is  slow  and  gradual. 
lu  one  case  a  systolic  murmur  carefidly  observed  for  four  weeks  was  there- 
after found  to  be  preceded  by  a  short  presystolic  murmur.  lu  other  cases  a 
presystolic  murmur  ^vas  found  prefixed  to  the  s\'stolic  after  the  lapse  of  two, 
three,  and  four  months  respectively.  In  a  girl  of  nine  a  systolic  murmur 
was  found  to  be  accompanied  by  a  presystolic  after  the  lapse  of  four  montlis, 
and  two  years  afterwards  the  systolic  had  disappeared,  leaving  a  presystolic 
terminated  by  a  sliarp,  sudden,  and  loud  first  sound. 

2.  That  a  presystolic  murmur  may  subsequently  be  found  to  be  followed 
by  a  systolic  murmur.  In  a  boy  of  eight  in  whom  a  typical  presystolic 
murmur,  abruptly  terminated  by  the  first  sound,  had  been  observed,  there 
occurred  an  attack  of  subacute  rheumatism  and  then  a  .systolic  murmur 
became  aiBxed.  Subsequently  the  systolic  murmur  increased  in  loudness 
and  was  heard  over  a  wide  area,  whilst  the  presystolic  was  audible  only  at 
a  point  just  below  and  internal  to  the  left  nipple.  Again,  in  the  case  of  a 
girl  of  twelve  in  whom  a  long  grinding  typical  presystolic  thrill  had  been 
noted,  it  was  observed  on  one  occasion,  in  the  course  of  an  attack  of  sub- 
acute rheumatism,  that  the  sounds  had  quite  altered,  a  loud  systolic  murmur 
being  manifest  at  the  apex.  Subsequently  both  systolic  and  presystolic  mur- 
murs continued  to  be  audible.     Several  similar  instances  might  be  quoted. 

It  is  difficult  to  obtain  good  evidence  as  to  the  clinical  signs  which 
betoken  the  advent  of  mitral  stenosis  in  those  cases  which  occur  insidiously 
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without  rheumatic  accompauinieut,  but  there  is  a  very  strong  probabiHtv 
of  the  adveut  of  mitral  stenosis  if  iu  any  case  a  seemiug  reduphcation  of 
the  second  sound  or — as  occurs  very  i-arely — of  the  first  sound  is  observed. 

As  regards  the  symptoms  noted  in  cases  of  mitral  stenosis,  it  may  be 
said  that  iu  about  half  the  number  (twenty  in  thirty-eight)  they  closely 
resemble  those  so  frequently  observed  in  mitral  regurgitation, — viz.,  diffi- 
culties of  respiration,  cough,  and,  in  advanced  stages,  dropsy  and  the  typical 
cardiac  distress. 

In  the  remaining  moiety  the  most  noteworthy  symptoms  are  those  which 
indicate  lesions  of  the  nervous  system,  and  can  in  a  large  number  of  in- 
stances be  traced  to  embolism  of  a  branch  of  some  cerebral  artery.  For 
instance,  a  boy  of  seven,  pale,  emaciated,  and  with  projecting  prsecordium, 
suddenly  manifested  right  hemiplegia  with  aphasia.  At  the  autopsy 
"  button-hole"  mitral  constriction  was  demonstrated,  and  the  left  anterior 
and  middle  cerebral  arteries  were  found  to  be  plugged  with  particles  of 
fibrin,  evidently  derived  from  a  coagulum  attached  to  the  margin  of  the 
mitral  orifice.  In  one  of  the  writer's  cases  a  girl  of  ten  became  suddenly 
paralyzed  in  the  right  arm :  she  recovered  completely  from  this  aifection, 
and  seven  months  'afterwards  died  after  manifesting  cardiac  distress  with 
dropsy.  Stenosis  of  the  mitral  orifice  was  found,  with  great  hypertrophy 
of  the  heart.  In  another  instance  a  boy  aged  three  and  one-half  was  sud- 
denly seized  with  epilepsy,  unconsciousness  lasting  twenty  minutes.  Nine 
months  afterwards  chorea  was  manifested  :  recovery  took  place,  but  after 
a  second  period  of  nine  months  another  attack  of  chorea  was  manifested. 
Now  on  his  coming  under  observation  a  well-marked  presystolic  murmur  was 
observed.  In  a  little  girl  under  observation  at  the  hospital,  very  emaciated, 
suffering  much  from  dyspnoea  aud  manifesting  marked  systolic  aud  pre- 
systolic murmurs,  sudden  unconsciousness  occurred,  and  death  soon  followed. 
In  a  boy  of  five  manifesting  well-marked  presystolic  murmur  and  tlirill,  a 
"  fit"  had  occurred  eighteen  months  previously,  with  such  profound  uncon- 
sciousness that  the  child  was  thought  to  be  dead  :  nine  months  afterwards 
chorea  developed.  In  a  girl  of  five  with  mitral  stenosis,  there  were  re- 
peated and  well-marked  attacks  of  epilepsy.  In  thirty-eight  cases  of  mitral 
stenosis  iu  children  recorded  by  the  writer,  there  were  nine  cases  of  chorea : 
of  these,  two  were  right  aud  two  left  hemi-chorea.  It  is  noteworthy  that, 
with  the  exception  of  chorea,  not  one  of  these  severe  lesions  of  the  nervous 
system  occurred  in  tlie  subjects  of  mitral  insufficiency. 

Prognosis. — As  iu  mitral  insufficiency,  the  danger  in  mitral  stenosis  in 
children  is  not  measured  by  the  degree  of  difficulty  in  obtaining  .a  restora- 
tion of  compensation.  The  chief  peril  to  life  is  that  of  pericardial  or  re- 
newed endocardial  complication.  The  liability  to  pericarditis  in  children 
who  are  the  subjects  of  mitral  insufficiency  and  of  mitral  stenosis  respec- 
tively seems  to  be  about  equal, — in  the  writer's  cases  1  in  5.5  in  the  one, 
and  1  in  5.4  in  the  other.  It  is  this  proneness  to  renewed  rheumatic 
inflammation  of  the  pericardium  and  endocardium  that  largely  contributes 
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to  the  fatality  of  the  affection  in  early  life.  A  special  cause  of  danger  as 
well  as  an  element  of  uncertainty  in  the  prognosis  of  mitral  stenosis  lies  in 
the  liability  to  embolism.  It  is  probable  that  in  the  period  of  child  life 
mitral  stenosis  is  more  dangerous  to  life  than  mitral  regurgitation,  but  in  a 
considerable  number  of  cases  compensation  becomes  satisfactorily  restored, 
and,  no  further  development  of  disease  occurring,  the  subjects  attain  maturity 
without  any  notable  symptoms  of  discomfort. 

Treatment. — In  the  great  majority  of  cases  the  treatment  should  be 
conducted  according  to  the  rules  already  laid  down  for  the  management  of 
mitral  insufficiency.  It  may  be  a  question  whether,  when  it  is  proved  to  be 
necessary  to  administer  a  cardiac  tonic  for  protracted  periods,  digitalis  should 
be  the  agent  chosen.  The  writer  has  found  that  in  some  cases  of  mitral 
stenosis  the  administration  of  convallaria  is  attended  with  better  results 
than  the  treatment  by  digitalis.  It  would  appear  that  in  the  condition 
of  obstruction  between  auricle  and  ventricle  there  is  a  persistent  cause  for 
disturbance  of  the  cardiac  rhythm,  and  that  in  certain  cases  digitalis, 
though  increasing  the  muscular  force  of  the  ventricles,  tends  still  further  to 
disturb  the  rhythm,  whilst  convallaria,  though  efficiently  aiding  the  ven- 
tricles, does  not  tend  to  superinduce  irregularity.  Striking  instances  have 
been  seen  of  the  value  of  convallaria  in  the  treatment  of  failing  compensa- 
tion in  cases  of  mitral  stenosis,  but  it  is  only  right  to  say  that  these  are  more 
marked  in  the  adult  than  in  the  child. 

When  embolism  threatens,  it  is  probable  that  much  good  may  be  done  by 
the  administration  of  ammonia,  as  suggested  by  Dr.  B.  W.  Richardson. 
The  difficulty  is  the  detection  of  such  threatenings.  If  in  any  case  of 
mitral  stenosis  under  observation  a  sudden  rise  of  body-temperature  occur, 
not  to  be  explained  by  the  usual  causes  of  fever,  embolism  may  be  sus- 
pected. In  such  case  ammonia  may  be  administered  ;  and  the  best  mode  is 
the  liquor  ammonise,  in  doses  of  from  one  to  five  minims,  with  liquid  extract 
of  liquorice  well  diluted  (as  practicable)  with  water,  and  repeated  at  frequent 
intervals, — every  hour  or  every  two  hours.  The  object  of  the  administra- 
tion of  ammonia  is  to  render  the  blood  more  fluid  and  less  disposed  to  the 
formation  of  coagula.  And,  when  the  symptoms  have  indicated  the  occur- 
rence of  embolism  of  a  cerebral  artery,  such  administration  may  not  be 
futile,  for,  if  there  be  no  solution  of  the  clot,  the  block  may  possibly  be 
less  dense  if  the  blood  be  rendered  less  coagukble. 

TRICUSPID   INADEQUACY. 
Definition. — A  pathological  condition  of  the  right  auriculo-ventricular 
orifice  inducing  reflux  during  ventricular  systole  into  the  right  auricle. 

Patholog-ical  Causes. — In  the  child  tricuspid  regurgitation  may  be 
brought  about  by  endocarditis  affecting  the  tricuspid  valve,  or  by  a  dilata- 
tion of  the  right  ventricle  preventing  due  apposition  of  the  valve-segments  : 
such  dilatation  is  induced  by  disease  at  the  mitral  orifice.  The  post-mortem 
appearances  in  cases  of  tricuspid  regurgitation  are — 
Vol.  II.— 53 
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(1)  Thickening  of  the  valve-structure  :  this  may  be  seen  in  the  absence 
of  any  evidence  of  inflammation  in  cases  of  congenital  malformation  when 
there  is  undue  tension  in  the  right  chambers,  or  it  may  be  associated  with 
definite  siarns  of  endocardial  inflammation. 

(2)  Vegetations  having  like  characters  with  those  observed  in  the  endo- 
cardium of  the  left  chambers :  such  vegetations  were  found  in  six  cases  out 
of  thirty-two  autopsies  in  all  forms  of  valvular  disease  in  children.  It  has 
been  contended  by  Dr.  Byrom  Brarawell  that  endocarditis  affecting  the  tri- 
cuspid is  more  common  than  has  been  generally  supposed,  and  that  all  traces 
of  such  inflammation  may  pass  away  :  the  writer  is  disposed  to  agree  with 
this  view.  Certainly  tricuspid  valve-lesion  is  not  uncommon  in  children  :  it 
was  observed  in  one-fourth  of  the  cases  which  were  examined  post  mortem. 
Tricuspid  endocarditis  especially  occurs  in  intra-uterine  life,  and  is  rela- 
tively more  frequent  in  very  young  children. 

(3)  Dilatation  of  the  right  ventricle,  rendering  the  auriculo-ventricular 
orifice  abnormally  large  and  incapable  of  due  closure  by  the  tricuspid  valve. 
This  is  ah\-ays  the  result  of  overstrain  of  the  right  ventricle,  either  from 
mitral  regurgitation,  the  regurgitant  stream  from  the  left  ventricle  opposing 
the  force  of  the  right  in  driving  blood  into  the  pulmonic  circuit,  or  from 
mitral  stenosis,  when  a  perpetual  obstacle  exists  at  the  left  auriculo-ven- 
tricular aperture  to  the  current  from  the  right  ventricle  through  the  left 
auricle  to  the  left  ventricle.  Under  either  of  these  conditions  the  muscle 
of  the  right  ventricle  is  subjected  to  abnormal  strain,  and  its  cavity  tends  to 
become  dilated. 

Diagnosis. — Tricuspid  regurgitation  may  be  detected  in  the  foetal  heart. 
A  case  has  been  recorded  by  Professor  Peter,  of  Paris.  In  the  case  of  a 
healthy  girl,  aged  seventeen,  arrived  at  the  normal  term  of  pregnancy,  aus- 
cultation a  little  to  the  left  of  the  linea  alba  and  four  finger-breadths  below 
the  umbilicus  demonstrated,  instead  of  the  regular  tic-tac  of  the  fcetal  heart, 
a  loud,  rough  murmur  followed  by  a  short  sudden  sound  like  the  second 
sound  of  the  heart.  This  was  considered  to  indicate  a  valvular  affection  of 
the  fcetal  heart.  The  infant  was  still-born,  and  the  autopsy  disclosed  endo- 
carditis of  the  tricuspid,  with  abundant  vegetations  and  thickening,  with 
retraction  of  the  chordae  tendinese  so  that  the  valve  was  drawn  towards  the 
wall  of  the  ventricle  and  rendered  incompetent  to  close  its  orifice.  The 
valves  on  the  left  side  of  the  heart  w^ere  healthy,  and  there  was  no  con- 
genital malformation. 

It  may  be  said,  in  general  terms,  that  a  systolic  murmur  heard  over  the 
apex  of  the  heart  in  a  very  young  infant  is  more  likely  to  be  due  to  tri- 
cuspid than  to  mitral  regurgitation,  though  these  diseases  may  coexist.  In 
children  of  a  later  age  the  diagnosis  of  tricuspid  from  mitral  regurgitation 
from  the  site  of  the  murmur  may  be  very  difficult,  for  the  compai'ative  loud- 
ness of  the  mitral  may  drown  the  sound  of  the  tricuspid  murmur.  It  is 
only  in  children  nearing  the  age  of  twelve  that  one  can  with  any  precision 
differentiate  a  systolic  murmur  with  maximum  at  the  normal  apex  (mitral) 
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from  a  systolic  murmur  over  the  base  of  the  ensiform  cartilage  (tricuspid). 
Tricuspid  regurgitation,  however,  in  the  child  is  not  always  shown  by  a 
gystolic  murmur  in  tlie  tricuspid  area.  Other  signs  must  lie  sought.  Of 
these  the  chief  are  a  firm  and  forcible  contraction  of  the  right  ventricle  felt 
in  the  epigastrium  and  an  increase  of  dulness  on  percussion  over  the  right 
chambers.  This  dulness  may  extend  a  finger-breadth  to  the  right  of  the 
right  border  of  the  sternum.  A  concomitant  sign  of  great  importance  is 
turgescence  of  the  veins  of  the  neck  :  this  is  especially  seen  when  the  child 
coughs.  Distinct  venous  pulsation  in  the  jugular  is  not  so  evident  as  in  the 
adult,  and,  though  great  enlargement  of  the  liver  is  a  notable  and  important 
sign,  the  writer  has  not  seen  an  instance  of  well-marked  pulsation  of  the 
liver  in  childhood. 

Clinical  History  and  Progress. — In  a  young  infant  it  is  safe  to  con- 
clude that  tricuspid  insufficiency  is  due  to  endocarditis  affecting  the  valve 
and  its  attachments.  In  later  childhood  it  may  be  a  question  whether  such 
insufficiency  is  due  to  existing  endocarditis  or  to  a  dilatation  of  the  tricus- 
pid orifice  secondary  to  disease  in  the  left  chambers  of  the  heart.  It  is, 
of  course,  well  known  that,  in  the  child  as  in  the  adult,  disease  at  the  left 
auriculo-ventricular  aperture  brings  about  increased  tension  in  the  right 
ventricle,  and  that  as  a  consequence  of  such  heightened  tension  the  right 
ventricle  tends  to  become  hyperti'ophied,  and,  if  its  muscular  power  be  not 
adequately  sustained,  to  be  dilated.  Furthermore,  the  inadequate  propul- 
sion through  the  arteries  tends  to  undue  engorgement  of  the  venous  chan- 
nels and  of  the  right  auricle.  It  may  be,  therefore,  that  tricuspid  inade- 
quacy is  not  the  result  of  disease  in  tlie  valve-structures,  but  of  changes  in 
the  ca])acity  of  the  ventricle.  The  question,  however,  whether  or  not  tri- 
cuspid endocarditis  is  present  in  the  child  when  insufficiency  is  manifest,  is 
very  difficult.  It  is  most  probable  that  the  older  views,  which  regarded 
such  passive  dilatation  as  the  rule  rather  than  the  exception,  were  erroneous, 
and  that  when  we  meet  with  signs  of  tricuspid  insufficiency  in  childhood 
there  is  usually  a  wave  of  endocarditis  with  the  development  of  vegetations 
on  the  tricusjjid  as  well  as  on  the  mitral  valves. 

Treatment. — It  can  hardly  be  doubted  that  the  advent  of  tricuspid 
regurgitation  imposes  new  difficulties  in  the  treatment  of  a  case  of  valvular 
disease :  the  dyspnoea  is  generally  accentuated  ;  there  is  often  increased 
prsEcordial  distress ;  dropsy  tends  to  increase ;  cough  is  frequently  more 
marked,  and  in  the  paroxysms  of  coughing  the  veins  of  the  neck  are 
observed  to  be  turgid. 

In  tricuspid  regurgitation,  from  whatever  cause  arising,  whether  from 
acute  endocarditis  or  from  consecutive  dilatation,  the  first  desideratum  is 
I'est:  so  in  time  the  wave  of  endocarditis  may  disappear.  It  is  a  matter 
of  experience  that  in  tricuspid  regurgitation  the  usual  cardiac  tonics — digi- 
talis, etc. — fail  to  manifest  good  results ;  the  reason  is  clear,  for  any  in- 
creased power  of  the  ventricles  causes  the  right  ventricle  to  force  more 
blood  back  into  the  venous  channels.     It  is  in  such  cases  that  abstraction 
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of  blood  comes  to  the  aid  of  the  heart-tonic  as  a  useful  therapeutic  measure. 
Aspiration  of  blood  from  the  right  veutricle,  the  right  auricle,  or  the  ex- 
ternal jugular  vein  can  scarcely  yet  be  said  to  be  a  practical  therapeutic 
measure,  though  much  can  be  said  theoretically  in  its  favor.  Bleedino- 
from  the  arm  has  certainly  given  good  results,  but,  having  regard  to  the 
susceptibilities  of  the  little  patients  and  of  those  who  attend  upon  them, 
the  most  feasible  method  is  leeching.  One,  two,  or  three  leeches  may  be 
applied  over  the  prsecordiura  every  day  or  every  other  day,  and  in  mauy 
cases  the  improvement  is  most  decided,  so  that  the  treatment  is  not  opposed, 
but  rather  welcomed.  The  tension  in  the  venous  channels  being  relieved, 
the  cardiac  tonics  previously  powerless  begin  to  do  their  good  work. 

With  the  exception  of  the  attempt  to  relieve  the  tension  in  the  right 
chambers  of  the  heart,  the  treatment  of  the  subject  of  tricuspid  regur- 
gitation should  be  conducted  on  lines  similar  to  those  detailed  in  regard 
to  a  case  of  mitral  regurgitation.  Some  cases  do  well  on  the  syrup  of 
the  iodide  of  iron  (nKx-iRxxx).  lu  others  arsenic  in  combination  with 
alkalies  is  of  distinct  value. 

AORTIC   VALVULAR   DISEASE. 

Definition. — A  morbid  condition  of  any  of  the  valve-segments  of  the 
aorta,  occasioning  either  obstruction  to  the  current  during  systole  or  reflux 
into  the  ventricle  during  diastole. 

Pathological  Causes. — In  thirty-two  autopsies  of  cases  of  valvular 
disease  in  children,  lesions  of  the  aortic  valves  were  found  in  thirteen. 
Vegetations  were  seen  upon  the  segments  in  nine  instances ;  in  one  there 
was  also  destruction  of  tissue, — i.e.,  ulceration.  In  four  cases  the  segments 
were  thickened,  and  in  one  only  of  these  there  was  decided  incompetency. 
In  childhood,  therefore,  the  thickening  and  retraction  of  the  cusps  so  often 
seen  at  later  ages  are  comparatively  rare,  whilst  the  recent  changes  of 
endocarditis  are  frequent,  although  not  so  common  as  the  mitral  lesions. 

Diagnosis. — This  is  chiefly  made  by  the  discovery  of  a  systolic  mur- 
mur with  maximum  about  the  third  right  costo-sternal  articulation,  some- 
times carried  in  the  direction  of  the  arteries,  by  a  diastolic  murmur  in  the 
same  situation  or  at  any  spot  between  base  and  apex,  sometimes  obviously 
conducted  in  the  course  of  the  regurgitant  current  during  diastole ;  or  of 
two  murmurs  associated  having  the  above  characters.  In  thirty-five  cases 
in  which  the  diagnosis  of  aortic  disease  was  made,  a  -systolic  murmur  was 
found  in  twelve,  a  diastolic  in  twelve,  and  combined  murmurs  in  eight. 
Of  concurrent  signs  a  strong  pulsation  or  heaving  of  the  left  ventricle  is  to 
be  noticed  with  the  usual  signs  of  hypertrophy ;  pulsation  at  the  commence- 
ment of  the  aorta  has  been  observed,  and  pulsation  of  the  arteries  of  the 
neck  is  a  noteworthy  sign.  The  suddenly-collapsing  pulse  at  the  radial — 
the  Corrigan's  pulse — is  not  met  with  proportionally  so  frequently  as  in  the 
adult,  but  in  some  cases  it  is  very  marked.  It  is  to  be  remembered  that 
the  murmur  indicating  aortic  disease  may  be  very  slightly  pronounced.    In 
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one  case  the  second  sound  was  noted  to  be  very  ill  marked  at  tlie  base, 
though  there  was  no  murmur ;  the  autopsy  demonstrated  vegetations  on  the 
aortic  valves  :  again,  where  the  second  sound  was  only  noted  to  be  pro- 
longed, the  aortic  segments  were  not  only  covered  with  vegetations  but  had 
also  suffered  distinct  loss  of  tissue.  The  coexistence  with  signs  of  mitral 
valvular  disease  is  almost  invariable.  The  differential  diagnosis  is  made 
by  the  observation  of  the  two  areas  of  audibility  of  the  murmurs. 

Clinical  History  and  Progress. — In  the  great  majority  of  cases  of 
aortic  valvular  disease  in  children  there  is  a  distinct  association  with  i-heu- 
niatism,  acute  or  subacute.  In  a  series  of  thirty-five  cases  there  were  but 
nine  exceptions  to  this  rule.  The  exceptions  were  four  cases  of  chorea,  one 
of  scarlatina,  one  of  measles,  and  three  of  doubtful  histories. 

The  proportion  of  mitral  cases  to  aortic  was  found  to  be  about  four  to 
one.  In  one  hundred  and  sixty-eight  cases  of  valvular  disease  in  children 
under  the  age  of  twelve,  taken  from  the  London  Hosijital  recoi-ds,  thirty- 
five  were  aortic :  in  the  writer's  cases  there  were  in  the  subjects  of  acute  or 
subacute  rheumatism  forty-nine  mitral  to  twelve  aortic.  It  might  seem 
that  the  intensity  of  the  rheumatic  process  had  something  to  do  with  the 
production  of  the  aortic  lesion,  from  the  fact  that,  though  the  proportion 
of  mitral  to  aortic  lesions  when  there  were  decided  articular  signs  was  four 
to  one,  in  the  cases  which  manifested  only  pain  without  swelling  of  joints 
the  proportion  was  only  nine  to  one. 

On  the  other  hand,  it  is  proved  that  the  aortic  lesion  can  arise  and 
develop  with  no  notable  signs  or  symptoms  whatever.  In  a  boy  aged 
eleven  and  a  half,  two  months  after  rheumatic  fever  pericarditis  with 
endocarditis  progressed  without  any  obvious  impairment  of  health,  the  lad 
going  to  school  all  the  time ;  a  basic  systolic  and  diastolic  murmur  became 
manifest.  In  another  boy,  manifesting  signs  of  subacute  rheumatism  with 
systohc  and  diastolic  murmurs  at  base  and  systolic  murmur  at  apex,  with 
great  cardiac  hypertrophy,  visible  pulsation  in  third  right  interspace,  and 
marked  Corrigan's  pulse,  there  were  no  evidences  of  dyspnoea,  no  signs  of 
distress  or  discomfort,  the  boy  expressing  himself  as  "  all  right." 

Clinical  observation  abundantly  proves  that  the  murmurs  indicating 
aortic  lesions,  whether  obstructive  or  regurgitant,  in  children  may  in  some 
cases  pass  away  leaving  no  trace.  Very  distinct  and  musical  murmurs 
may  thus  disappear,  and  that  without  any  evidence  of  embolic  plugging. 
It  is  quite  possible  that  vegetations  may  thus  be  gradually  removed  from 
the  valves,  leaving  the  latter  in  conditions  indistinguishable  from  the 
normal;  or  the  segments  may  remain  thickened,  as  shown  by  the  post- 
mortem evidence,  without  impairment  of  their  coaptation.  There  can  be 
no  doubt,  however,  that  in  some  cases  a  serious  insufficiency  of  the  valve 
remains.  In  these  there  is  often  a  very  great  hypertrophy  of  the  left  ven- 
tricle, which  during  the  period  of  child-life  may  maintain  compensation. 

Sudden  death,  such  as  occurs  not  infrequently  in  case  of  the  like  lesion 
in  the  adult,  is  rare  or  unexampled  in  children.     The  great  danger  in  child- 
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hood  is  not  the  failure  to  maiutaiu  compensation  of  the  valvular  lesion,  but 
the  recui'reuce  of  acute  inflammation  in  the  valves  and  among  the  muscular 
fibrillae  (myocarditis). 

Prognosis. — Supposing  an  aortic  murmur  to  have  developed  in  close 
relation  with  acute  or  subacute  rheumatism,  the  prognosis  must  be  grave 
because  it  indicates  a  widely-spread  endocarditis.  Supposing  that  a  con- 
dition of  aortic  regurgitation  with  or  without  aortic  obstruction  be  diag- 
nosed in  a  child  long  free  from  any  rheumatic  sign,  the  lesion  being  per- 
fectly compensated,  the  opinion  may  be  given  that,  if  no  renewed  rheumatic 
attack  occur,  fair  health  may  probably  be  maintained  till  the  time  of  adult 
life,  when  the  risks  which  then  attend  regurgitant  aortic  disease  must  be 
estimated.  Supposing  that  the  systolic  murmur  of  aortic  obstruction,  or 
even  a  slight  musical  diastolic  murmur,  is  observed  in  a  child  having  no 
history  of  rheumatic  proclivity  and  no  sign  of  hypertrophy  of  the  left  ven- 
tricle,— in  the  suljject  of  non-rheumatic  chorea,  for  instance, — a  very  hopeful 
prognosis  may  be  given.  The  murmur  may  pass  away  entirely,  or  if  it 
persist  it  may  not  perceptibly  affect  the  health. 

Treatment. — In  the  rheumatic  cases  the  diagnosis  of  aortic  disease  must 
be  taken  to  indicate  a  widely-spread  area  of  endocardial  inflammation,  and 
therefore  still  greater  care  must  be  taken  to  avoid  overstrain  of  the  heart 
than  in  other  cases  of  valvular  disease.  It  is  to  be  remembered  also  that 
in  cases  which  may  seem  to  be  chronic — i.e.,  presenting  no  signs  of  fever, 
nor  even  of  discomfort — acute  inflammatory  changes  may  yet  be  in  process 
of  evolution  in  the  endocardium.  It  may  be  inferred,  also,  that  in  such 
cases  it  is  more  than  probable  that  the  endocardium  is  not  the  only  struc- 
ture involved,  but  that  the  myocardium  (very  frequently)  and  the  pericar- 
dium (less  frequently)  are  involved  in  the  morbid  process. 

Tiie  cases,  therefore,  which  present  evidences  of  aortic  valvular  disease 
must  be  kept  at  rest  and  under  observation  until  the  jihysiciau  considers 
that  any  active  change  in  the  valve-structure  is  improbable.  During  such 
time  the  treatment  should  be  such  as  is  suitable  for  acute  endocarditis.  (See 
the  article  on  acute  endocarditis.) 

In  the  cases  which  are  considered  to  be  chronic,  presenting  signs  of 
hypertrophy  of  the  left  ventricle,  it  is  seldom  necessary  to  have  recourse  to 
digitalis  and  other  agents  which  modify  the  rhythm  of  the  heart.  General 
tonics,  and  especially  iron  in  the  form  of  the  tincture  of  the  perchloride 
(^n^ii-rjjv),  or  the  phosphate,  or  the  same  with  strychnine,  are  to  be  recom- 
mended. Alkalies  with  the  iron  preparations  in  some  cases  are  more  suit- 
able :  in  such  case  the  latter  should  be  in  the  form  of  mistura  ferri  comp. 
A  convenient  and  agreeable  foi-mula  is  the  following : 

B    Potassii  citratis,  Qii; 

Tinct.  fcrri  perchloridi,  n\,xx ; 

Glycerini  puri,  gi ; 

Aquae  chloroformi,  5  i. 
M.  Ft.  mist. 

S. —  g  '-3'v  t^f  J'C- 
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In  cases  In  which  mitral  disease  coexists  where  faikire  of  compensation 
threatens,  treatment  should  be  conducted  on  the  lines  laid  down  in  the 
cases  of  mitral  regurgitation.  Pain  at  the  heart  is  best  treated  by  frictions 
with  belladonna  and  aconite  liniment  over  the  prsecordium  or  the  applica- 
tion of  a  belladonna  plaster.  Antispasmodics,  such  as  ether  with  spt.  vini 
rectificatus  and  ammonia,  may  be  administered,  and  when  pain  is  very 
severe  small  doses  of  opium  or  morphine  may  be  given.  It  it  seldom  that 
digitalis  even  in  these  cases  is  of  any  advantage  :  it  generally  increases  the 
tendency  to  heaving  and  discomfort  in  the  prsecordial  region.  The  treat- 
ment by  alkaline  iodides  is  not  so  successful  as  in  the  cases  occurring  in 
adult  life.  Children  also  are  frequently  more  susceptible  to  the  effects  of 
iodine  than  adults,  especially  as  regards  eruptions  upon  the  skin.  The 
syrup  of  the  iodide  of  iron  may,  however,  be  given  in  some  cases  (in  doses 
of  iT^v-"Kxxx).  Finally,  it  is  in  cases  of  aortic  disease  that  it  is  especially 
important  to  bear  in  mind  the  necessity  of  absolute  rest, — even  more  than 
in  aifections  of  the  mitral  valves.  When,  however,  the  physician  is  con- 
vinced that  compensation  is  fully  established  and  that  no  inflammatory 
changes  are  in  progress, — that  the  child  has  during  a  period  of  several 
weeks  manifested  no  sign  of  discomfort  attributable  to  the  condition  of  the 
heart, — judicious  exercise,  especially  in  the  fresh  air,  should  not  only  be 
permitted,  but  should  be  enjoined,  the  dangers  of  overstrain  being  carefully 
guarded  against. 
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Definition. — Inflammation  of  the  walls  of  the  heart. 

INIyocarditis  occurs  both  as  an  acute  and  as  a  chronic  disease.  It  is 
usually  local ;  very  rarely  general.  The  inflammatory  process  affects  all 
the  elements  of  the  cardiac  wall,  but  is  chiefly  interstitial, — i.e.,  it  mainly 
involves  the  intermuscular  connective  tissue.  The  so-called  "acute  paren- 
chymatous myocarditis"  of  the  acute  infective  and  febrile  diseases  will  be 
referred  to  at  the  end  of  the  present  article.  Reference  will  also  be  made 
here  to  acute  and  chronic  aneurisms  of  the  heart,  which  in  children  usually 
originate  in  myocarditis. 

Etiolog-y. — Acute  myocarditis,  a  very  rare  disease,  is  relatively  common 
in  children  at  all  ages,  including  intra-uterine  life.'  Boys  suffer  far  more 
often  than  girls,  probably  because  more  exposed  to  injury  and  rheumatism. 
I  am  indebted  to  Dr.  Quain  for  a  number  of  valuable  statistics,  hitherto 
unpublished,  on  this  subject.  Of  twenty-five  cases  of  abscess  of  the  heart 
collected  by  him,  no  fewer  than  fourteen  occurred  in  children  of  fifteen 
years  and  under ;  the  youngest  was  five  and  a  half;  thirteen  of  the  fourteen 
were  boys. 

Of  the  determining  causes  of  acute  myocarditis  the  most  important  are 
pyaemia  and  phlebitis.  The  former  is  usually  consequent  on  injury  of  a 
joint  or  bone  (acute  infective  osteomyelitis) ;  less  frequently  it  occurs  in 
connection  with  caries  or  chronic  joint-disease.  Acute  rheumatism  may  set 
up  myocarditis, — in  most  cases  by  simple  extension  from  the  endocardium 
or  pericardium  ;  and  it  has  been  found  associated  with  pericarditis  in  scar- 
latinal nephritis.^  Cardiac  abscess  may  sometimes  be  traced  to  ulcerative 
endocarditis,  simple  or  infective,  -whether  directly  (through  the  lymphatics) 
or  by  embolism.  Acute  traumatic  myocarditis  has  followed  a  kick  over  the 
heart  in  a  child.^ 

The  etiology  of  chronic  myocarditis  is  more  obscure.  Sometimes  it  is  of 
rheumatic  origin,  M'hen  it  occurs  either  as  a  simple  extension  of  endocarditis 

'  V.  Dusch,  in  Gerhardt's  Handbuch  der  Kinderkrankheiten,  1878,  iv.  1,  p.  293. 
^  Goodhart,  Pathological  Transactions,  xxxi.  70. 

'  Keating  and  Edwards's  Diseases  of  the  Heart  and  Circulation  in  Infancy  and  Ado- 
lescence, 1888,  p.  105. 
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Normal  Myocardium,  injected.    (Drawn  by  Mr.  ColUngs  from  a  preparation  by  Dr.  Mott.) 


s^ 


Acute  Hemorrhagic  Myocarditis,  from  a  case  of  aortlo  valvular  disease.  The  connective  tissues 
iti  the  neiffhborlioorl  of  tlio  obliquely-cut  arteriole  are  infiltrated  with  leucocytes  and  hlood-corpuscles. 
Many  of  the  muscular  fibres  have  lost  their  striation,  and  some  are  nearly  destroyed.  (Drawn  by  Mr. 
CoUings  from  a  preparation  by  Dr.  Mott.) 
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or  pericarditis,  or  as  a  fibroid  patch  and  consequent  aneurism,  referable  to 
local  softening  from  coronary  embolism.  In  other  instances  it  is  probably 
traceable  to  congenital  syphilis.  Syphilis  also  gives  rise  to  unmistakable 
gummata  of  the  heart,  both  in  the  prematurely  born  and  in  children  up  to 
twelve ;  and  it  may  well  account  for  a  proportion  of  other  less  distinctive 
cases.  Chronic  inflammation  of  the  heart,  as  compared  with  the  acute  form, 
is  very  rare  in  children.  Of  fifty-six  cases  of  chronic  cardiac  aneurism  and 
chronic  myocarditis,  Dr.  Quain  found  but  three  in  children. 

Pathology. — Acute  myocarditis  occurs  in  two  forms, — the  diffused  and 
the  circumscribed.  In  the  diffused  form  a  considerable  tract  of  the  wall 
is  infiltrated  with  inflammatory  products  and  blood-corpuscles,  especially 
the  sub-pericardial  and  sub-eudocardial  portions,  in  association  with  in- 
flammation of  the  membranes.  The  circumscribed  form  consists  of  single 
or  multiple  areas  of  inflammation,  usually  occupying  the  left  ventricle  and 
the  septum. 

The  acutely  inflamed  myocardium  is  either  of  a  dark  red,  injected,  fre- 
quently ecchymosed  appearance,  or  of  a  peculiar  mottled  yellowish  hue ;  it 
is  softened ;  and  in  the  localized  form  it  constitutes  a  swollen  focus,  which 
in  its  later  stages  becomes  grayish  red  and  is  finally  converted  into  an  abscess. 

Abscess  of  the  heart  bursts  outward  into  the  pericardium,  inward  into 
a  cardiac  chamber,  or  in  both  directions ;  septal  abscess  may  establish  a 
communication  between  the  ventricles,  or  between  the  left  ventricle  and  the 
right  auricle.  Intra-pericardial  rupture  sets  up  pericarditis ;  rupture  in- 
ward establishes  an  acute  cardiac  aneurism,  which  usually  has  its  mouth  in 
the  left  ventricle,  and  thus  may  come  to  be  the  source  of  embolism  and 
pyaemic  infection  of  the  other  viscera. 

Microscopically,  acute  myocarditis  is  characterized  by  infiltration  of  the 
intermuscular  spaces  with  an  exudation  of  leucocytes,  sero-fibrinous  material, 
and  extravasated  blood,  and  by  compression  and  albuminous  and  fatty 
degeneration  of  the  muscular  fibres.  If  the  process  end  in  abscess,  the  in- 
flamed area  is  found  to  consist  of  pus,  blood-corpuscles,  muscular  debris, 
and  occasionally  infective  organisms,  which  may  be  traced  either  to  the 
lymphatics  or  to  emboli  in  the  coronary  vessels.     (See  Plate.) 

The  liability  of  acute  inflammation  of  the  myocardium  to  be  attended 
by  hemorrhage  will  be  understood  by  an  attentive  consideration  of  the 
richness  and  relations  of  the  vascular  supply  of  the  walls  of  the  heart, 
as  represented  in  the  plate. 

With  acute  myocarditis  there  are  usually  found  associated  acute  endo- 
carditis and  pericarditis,  and  rheumatic  or  pyemic  lesions  in  other  parts 
of  the  body. 

Chronic  myocarditis  is  characterized  by  an  interstitial  fibrosis, — a  growth 
of  the  intermuscular  connective  tissue,  and  the  concomitant  degeneration 
and  disappearance  of  the  muscular  fibres  more  or  less  continuously  and 
completely.  The  fibrotic  process  in  the  heart  occupies  the  usual  stages,  and 
presents  the  familiar  appearances,  of  cellular  infiltration,  connective-tissue 
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development,  and  subsequent  contraction,  as  in  other  organs.  (See  Plate.) 
In  some  instances  the  inflammation  extends  inward  from  an  adherent  peri- 
cardium.^ More  frequently  it  occurs  in  spots  or  areas  of  various  sizes  and 
in  different  situations,  with  corresponding  efifects  on  the  functions  of  the 
heart.  In  its  simplest  form  chronic  myocarditis  is  but  a  gray,  opaque  cica- 
tricial-like  condition  of  the  apices  of  the  papillary  muscles.  In  its  most 
pronounced  form  it  ends  in  the  conversion  of  a  considerable  area  of  the  ven- 
tricular wall  into  a  tendinous  mass,  which  yields  to  the  intracardiac  pressure 
and  becomes  first  a  simple  local  dilatation  and  then  a  true  chronic  aneurmn 
of  the  heart. 

Cardiac  aneurism,  acute  or  chronic,  is  not  always  secondary  to  true 
myocarditis.  Embolism  of  the  coronary  artery  may  lead  to  localized 
patches  of  necrosis  ("  softening,"  "  myomalacia  cordis"),  with  consequent 
rupture,  fatty  degeneration,  or  fibrosis,  and  either  rapid  or  chronic  develop- 
ment of  an  aneurismal  sac.  In  rarer  instances  the  condition  is  congenital 
— in  connection  with  the  pars  membranacea  of  the  septum.  Chronic  cardiac 
aneurism  is  met  with  in  the  child  in  a  variety  of  sizes  :  it  may  even  equal 
in  bulk  the  whole  of  the  rest  of  the  heart.  Its  favorite  seat  is  the  left  ven- 
tricle. It  appears  either  as  a  simple  shallow  depression  in  the  affected 
chamber,  or  as  a  perfectly  developed  sac  lying  in  or  projecting  from  the  wall 
of  the  heart  and  communicating  with  the  cardiac  cavity  by  a  narrow  mouth 
and  neck.  Pathological  records  furnish  full  accounts  of  the  contents  of 
the  sac,  its  relations  to  the  parts  around,  the  state  of  the  endocardium  und 
the  pericardium,  the  occasional  termination  by  intra-pericardial  rupture  and 
hemorrhage,  the  accompanying  enlargement  of  the  heart,  and  the  condition 
of  the  other  viscera,  which  are  frequently  the  seat  of  embolism.^ 

Syphilitic  disease  of  the  heart  takes  the  forms  of  fibroid  patches  in  the 
walls  of  the  ventricles  and  auricles,  gummata,  and  pericardial  adhesion  with 
gummatous  involvement  of  the  underlying  myocardium.  Whilst  syphilitic 
fibrosis  is  sometimes  of  inflammatory  origin,  it  is  necessary  to  remember 
that  it  may  also  be  the  result  of  specific  disease  of  the  coronary  arteries, 
which  sets  up  a  softening  of  the  myocardium  ("  myomalacia  cordis")  with 
fatty  degeneration  and  hemorrhage,  followed  by  connective-tissue  repair  and 
pigmentation.^ 

Symptoms. — The  clinical  characters  of  acute  myocarditis  are  very 
obscure,  being  mainly  lost  in  the  symptoms  and  signs  of  the  associated 
inflammation  of  the  endocardium  and  pericardium,  even  in  cases  of  well- 
defined  pysemic  abscess.  Thus,  in  a  child  of  six  years,  who  died  under  the 
writer's  observation  of  pysemic  abscess  of  the  heart  consequent  on  acute 
traumatic  periostitis  of  the  tibia,  the  symptoms  connected  with  the  chest 

'  Wilks,  Pathological  Transactions,  xi.  61  (boy  of  fourteen). 

^  See  Pathological  Transactions,  seriatim. 

•''  Mott,  Cardio- Vascular  Nutrition  and  its  Relation  to  Sudden  Death,  The  Practitioner, 
vol.  xli.  p.  161  ;  Ziegler,  Text-Book  of  Pathological  Anatomy,  etc.,  translated  and  edited 
by  Dr.  MacAlister,  1884,  vol.  ii.  p.  46. 
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Chronic  Myocakditis.— The  various  stages  of  fibroid  growth  are  well  seen.  The 
muscular  fibres,  partly  in  longitudinal  section,  partly  in  oblique,  are  undergoing 
atrophy.    (Drawn  by  Mr.  Collings  from  a  preparation  of  iJr  Quuin's.) 
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were  those  of  acute  pericarditis  and  left  pleurisy,  up  to  a  few  hours  before 
death,  wheu  great  distress,  twitching  of  the  fiugers,  sickness,  and  diarrhoea 
came  on. 

An  analysis  of  the  recorded  cases  indicates  that  there  are  three  leading 
clinical  types  of  acute  myocarditis.' 

In  the  first  or  cardiac  type  the  symptoms  are  those  of  rapid  ftiilure  of 
tlie  heart ;  anxiety,  with  pallor  or  lividity  of  the  face ;  prsecordial  and  post- 
sternal  pain  or  sense  of  pressure  or  constriction  ;  paljjitatiou ;  a  small,  fre- 
quent, irregular  or  impercej^tible  pulse  ;  faiutness  or  actual  fainting  ;  dysp- 
noea ;  sickness  ;  frequent  sudden  action  of  the  bowels,  aud  great  diminution 
iu  the  volume  of  the  urine. 

In  other  cases  the  prominent  symptom  has  been  dyspnoea,  subjective  and 
objective,  with  paroxysmal  orthopncea,  distressing  anxiety  and  restlessness, 
coldness  and  lividity  of  the  extremities,  clammy  sweats,  and  periods  of  un- 
consciousness. With  these  the  preceding  cardiac  symptoms  may  or  may 
not  be  combined. 

The  third  clinical  type  of  this  disease  may  be  called  the  cerebral.  With 
or  without  the  symptoms  just  described,  there  comes  on  a  soporose  state, 
preceded  by  headache,  restlessness,  occasionally  convulsions  and  delirium, 
and  passing  into  complete  coma.  These  symptoms,  combined  with  lividity 
of  the  face  and  failure  or  absence  of  the  pulse,  form  a  very  striking  clinical 
picture  in  the  child,  remindmg  us  of  some  cases  of  fatty  degeneration  of  the 
heart  in  the  adult,  and  of  the  more  acute  form  of  ulcerative  endocai'ditis. 
In  several  recorded  instances  in  children  a  pustular  eruption  appeared  on 
the  face,  hands,  trunk,  and  scalp. 

The  physical  signs  of  acute  myocarditis  in  the  child  are  ordinarily 
covered  by  those  of  endocarditis  and  pericarditis.  In  uncomplicated  cases 
the  impulse  is  very  weak  and  diffused,  or  imperceptible;  the  transverse 
diilness  may  be  occasionally  increased  ;  the  sounds  are  feeble,  the  first  being 
finally  lost.  Loud  murmurs,  changing  under  observation,  have  been  heard 
in  cases  of  acute  cardiac  aneurism  and  perforation  of  the  septum.  Local 
tenderness  has  also  been  described. 

Chronic  myocarditis  aud  chronic  cardiac  aneurism  practically  present 
the  same  symptoms  as  chronic  valvular  disease.  In  extensive  fibrosis  of 
the  left  ventricle  the  dilatation  sets  up  the  ordinary  symptoms  of  incom- 
petency and  backward  pressure,  with  pulmonary  and  visceral  engorgement 
and  dropsy.  The  histories  of  cases  of  chronic  cardiac  aneurism  are  charac- 
terized by  the  remarkable  absence  of  other  than  occasional  heart-symptoms, 
such  as  fainting,  precordial  pain  and  palpitation,  and  the  occurrence  of 
sudden  death  from  rupture  of  the  sac.  This  was,  for  example,  the  order 
of  events  in  a  case  of  aneurism  of  the  left  ventricle  recorded  by  Dr.  Quam 
in  a  boy  of  fourteen.^ 

1  Friedreich,  in  Virchow's  Haudbuch  d.  Spec.  Path.  u.  Therapie ;  Krankheiten  d. 
Herzens,  1807,  p.  140. 

''  Pathulogical  Transactions,  vol.  iii.  p.  80. 
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The  physical  signs  are  those  of  cardiac  dilatation  ;  and  in  some  instances 
of  cardiac  aneurism  the  enlargement  has  been  definitely  localized.  In  these 
cases  a  variety  of  murmurs  have  been  described,  mainly  systolic,  as  well  as 
a  palpable  whizzing  sensation  over  the  praecordia. 

The  subjects  of  congenital  syphilis  of  the  heart  present,  in  addition 
to  the  ordinary  evidences  of  visceral  sj'philis,  the  symptoms  of  cardiac 
debility,  and  the  signs  of  cai-diac  dilatation  and  possibly  of  pericardial 
adhesion  without  valvular  murmur. 

Diagnosis. — Acute  and  chronic  myocarditis  are  among  the  most  obscure 
of  diseases  during  life  :  as  a  matter  of  fact  there  are  few  recorded  instances 
of  a  diagnosis  having  been  made.  This  will  be,  however,  more  easy  in  the 
child  than  in  the  adult,  in  whom  similar  symptoms  may  be  due  to  fatty 
degeneration.  The  very  remarkable  association  of  cardiac  abscess  with 
acute  traumatic  periostit-is  ought  to  excite  the  suspicion  of  this  complication 
in  every  case  of  pyaemia  following  injury  of  the  bones  and  joints  in  chil- 
dren, however  slight ;  and  in  these,  as  well  as  in  cases  of  acute  rheumatism 
and  ulcerative  endocarditis,  a  careful  study  of  all  the  symptoms  already 
described  may  enable  the  practitioner  to  diagnose  more  or  less  confidently 
involvement  of  the  parietes  of  the  heart.  These  pysemic  cases  have  been 
mistaken  for  acute  rheumatism  with  cardiac  complications. 

Chronic  myocarditis  has  usually  been  diagnosed  as  valvular  disease, 
until  sudden  death  has  excited  suspicion  of  the  graver  lesion. 

When  any  peculiarity  in  the  situation  and  characters  of  a  cardiac  mur- 
mur in  a  child  suggests  congenital  disease,  the  possibility  of  cardiac  aneurism 
should  never  be  forgotten. 

Syphiloma  of  the  heart  may  be  suspected  when  a  child  suffering  from 
congenital  sj'philis  with  visceral  complications  presents  well-marked  s}-mp- 
toms  and  signs  of  cardiac  or  pericardial  disease,  without  evidence  of  mal- 
formation or  valvular  lesion. 

Prognosis,  including  Course,  Complications,  and  Terminations. — 
Acute  m)'ocarditis,  if  extensive  or  ending  in  abscess,  generally  runs  a  rapid 
course  and  proves  fatal  iu  a  few  daj's.  When  the  process  is  limited  to  the 
immediate  neighborhood  of  the  lining  or  covering  membrane,  no  doubt 
recovery  may  occur :  even  abscess  is  believed  to  be  occasionally  cured  by 
absorption,  inspissatiou,  and  calcification.  Death  often  takes  place  suddenly 
without  any  previous  warning  of  the  gravity  of  the  case, — on  excitement, 
or  on  very  slight  exertion,  such  as  sitting  up  in  bed.  The  course  of  the 
disease  is  complicated  by  the  symptoms  of  iutra-pericardial  rupture,  peri- 
carditis, endocarditis,  and  secondary  embolic  infection  of  the  other  viscera, 
as  well  as  b}'  those  of  the  primaiy  lesion  in  pysemic  cases. 

Chronic  myocarditis  and  cardiac  aneurism  may  last  for  years'  as  a  latent 
or  nearly  latent  condition.  The  end  comes  either  suddenly,  or  with  the 
slow  development  of  eai'diac  failure  as  described ;  in  other  cases  fatal 
cerebral  embolism  occurs. 

Treatment. — With  respect  to  acute   purulent  myocarditis,  the   most 


Chronic  Conoestion,  with  Brown  Pigmentation  of  the  Fibres.- 
From  a  case  of  mitral  stenosis  with  tricuspid  regurgitation. 


Subacute  MvorAKDiTis  tn  Cardiac  Failure.— The  fibres  are  atrophied,  and  the  lymph- 
spaces  filled  with  coagulated  lymph  and  leucocytes  ;  sudden  death.    (Dr.  P.  Drakely.) 
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impoiiant  consideration  is  its  prevention.  The  slightest  injury  of  the  peri- 
osteum in  a  child  must  be  faithfully  attended  to,  and  if  fever  or  articular 
swelling  be  discovered  the  case  must  be  systematically  investigated  and 
treated. 

When  acute  inflammation  of  the  heart  has  actually  developed,  the 
treatment  will  have  to  be  combined  with  that  of  pericarditis.  Every 
possible  means  must  be  adopted  to  promote  cardiac  rest.  The  child  must 
not  be  allowed  to  raise  himself  in  bed,  nor  to  use  his  arms  much.  The 
constant  attention  of  a  skilful  nurse  is  therefore  indispensable.  Food  must 
be  of  the  lightest,  least  flatulent  kind,  and  given  very  frequently  in  small 
quantities.  Very  light  poultices  or  fomentations  may  be  used  to  alleviate 
the  local  distress.  The  sulphocarbolates  may  be  tried  in  pygeraia.  In 
rheumatic  cases  the  child  will  be  under  the  influence  of  salicylate  of 
sodium ;  and  with  this,  which  will  have  to  be  given  with  special  caution, 
must  be  combined  small  doses  of  carbonate  of  ammonium.  The  use  of 
digitalis  and  its  allies  and  of  nux  vomica,  when  symptoms  of  failure 
supervene,  will  demand  the  most  serious  consideration  of  the  practitioner, 
the  question  being  whether  the  softened  muscular  tissue  can  bear  the  strain 
of  stimulation.  It  is  obvious  that  these  drugs,  and  also  ether  and  alcohol, 
must  be  administered  in  reduced  doses  at  short  intervals,  so  that  a  sudden 
and  extreme  effect  on  the  heart  and  pulse  may  be  avoided.  Paroxysms  of 
cardiac  and  respiratory  distress  will  call  for  ether  and  ammonia,  highly 
diluted.  In  the  cerebral  form  of  acute  myocarditis  no  special  advantage  is 
to  be  expected  from  remedies  directed  to  the  brain,  beyond  cold  applications 
and  constant  attention,  as  the  head-symptoms  are  mainly  referable  to  cardiac 
failure. 

Chronic  myocarditis,  if  it  be  diagnosed,  may  be  treated  on  the  same 
principles  as  valvular  disease.  The  avoidance  of  exertion  is  manifestly 
all-important. 

Syphilitic  disease  of  the  heart,  when  it  can  be  recognized,  is  always 
associated  with  grave  lesions  of  the  same  kind  in  other  viscera  for  which 
specific  treatment  is  being  employed. 


ACUTE  PAEENCHYMATOUS  MYOCARDITIS. 

Synonymes. — Acute  parenchymatous  degeneration.  Albuminous  de- 
generation. Febrile  softening  of  the  heart,  Infectious  myocarditis. 

Under  these  names  there  has  been  described  from  time  to  time  a  kind 
of  acute  change  in  the  muscular  tissue  of  the  heart  which  occurs  in  acute 
febrile  and  infective  diseases.  The  opinions  of  pathologists  of  the  nature 
of  this  disease  have  long  been  and  still  are  conflicting,  some  maintaining 
that  it  is  truly  inflammatory,  others  that  it  is  degenerative  only. 


846  MYOCARDITIS   AND   CARDIAC   ANEURISM. 

Etiology. — "  Parenchymatous  myocarditis"  is  the  result  of  acute  febrile 
and  infective  processes,  such  as  scarlatina,  diphtheria,  variola,  typhus 
typhoid  and  relapsing  fevers,  septicEemia  and  jjytemia,  more  rarely  measles. 
The  condition  may  be  set  up  during  the  later  as  well  as  the  earlier  stages 
of  these  diseases,  or  even  during  convalescence.  Phosphorus-poisouiuo- 
scurvy,  and  purpura  induce  a  closely-allied  condition  of  the  muscular 
tissue,  in  which,  however,  fatty  degeneration  is  the  most  prominent  chanf;c. 
Severe  hemorrhage, — for  example,  umbilical  bleeding  in  the  new-born  child,' 
— and  impaired  nutrition  from  local  causes,  such  as  coronary  embolism  and 
acute  and  chronic  pericarditis,  also  give  rise  to  patches  of  fatty  degenera- 
tion, variously  associated  with  mj-ocarditis. 

Patholog'y. — In  the  acute  specific  fevers  the  heart  is  sometimes  distinctly 
dilated.  The  myocardium  is  of  a  dirty  grayish-red  or  grayish-yellow  color, 
with  occasional  extravasations ;  its  consistence  is  soft ;  its  substance  is  lax, 
flabby,  and  friable.  Thrombi  may  be  found  iu  the  ventricles.  IMieroscopi- 
cally,  the  muscular  fibres  are  swollen,  their  striation  more  or  less  lost  and 
replaced  by  granular  (albuminous)  and  fatty  molecules ;  occasionally  they 
undergo  waxy  degeneration  (Zenker).  Along  with  these  evidences  of 
degeneration  there  are  found  certain  appearances  which  suggest  regenera- 
tion. The  muscle-nuclei  are  swollen  and  multiplied,  myoplastic  bodies 
occupy  the  intermuscular  spaces,^  and  along  with  these  are  a  variable 
nimiber  of  inflammatory  cells  (leucocj'tes)  and  red  corpuscles.  Further, 
the  blood-vessels  are  congested  and  thrombosed,  and  the  arterioles  are  the 
seat  of  obliterative  endarteritis.  Corresponding  changes  are  found  iu  the 
voluntary  muscles. 

The  pathological  connection  between  this  acute  parenchymatous  change 
and  its  causes  is  still  unsettled.  It  may  be  the  result  of  the  specific  action 
of  the  several  poisons  on  the  protoplasm,  or  of  the  pyrexia,  or  of  both. 
It  is  closely  related  to  fatty  degeneration  of  the  heart :  indeed,  if  the 
destructive  part  of  the  process  be  in  excess,  it  rapidly  proceeds  to  fatty 
degeneration,  which  then  covers  or  takes  the  place  of  the  other  changes. 
Thus  it  happens,  on  the  one  hand,  that  the  acute  parenchymatous  changes 
in  the  myocardium  which  we  have  described  cannot  always  be  distinguished 
from  the  effects  of  ancemia,  scurvy,  and  purpura  on  the  same  tissue,  and, 
on  the  other  hand,  that  fatty  degeneration  of  the  muscular  fibres  frequently 
accompanies  ordinary  interstitial  myocarditis,  both  acute  and  chronic. 

Symptoms,  Diagnosis,  and  Prognosis. — The  symptoms  directly 
referable  to  parcnch}-matous  myocarditis  and  degeneration  ai-e  eveu  more 
obscure  than  those  of  the  interstitial  form,  and  for  the  same  reason, — 
namely,  that  they  are  lost  in  the  symptoms  of  the  primary  disease.  Car- 
diac failure  is  the  chief  evidence  of  this  condition  of  the  myocardium. 
Either  slowly  or  suddenly  a  child  suffering,  for  instance,  from  diphtheria 

1  V.  Dusch,  op.  cit.,  p.  306. 

''  Hayeni,  Archive?  de  Physicilogie  norm,  et  path.,  1870,  tome  iii.  p.  274;  Huguenin, 
Revue  de  Medecine,  October,  1888,  p.  1002. 


Acute  Rheumatic  Myocarditis,  associated  with  Endo-  and  Peeicakditis.— To  the  naked  eye 
the  myocardium  was  "  fatty"  only.  The  tissues  around  the  artery,  seen  in  longitudinal  section,  arc 
infiltrated  with  leucocytes,  and  hemorrhage  has  occurred  in  the  upper  part.  A  case  of  sudden  death. 
(Drawn  by  Mr.  Collinga  from  a  preparation  by  Dr.  Mott.) 


MYOCARDITIS   AND   CARDIAC   ANEURISM.  847 

falls  into  a  condition  of  collapse.  The  pulse  fails  at  the  wrist,  becoming 
feeble,  small,  irregular,  and  either  very  frequent  or  remarkably  infrerjuent. 
The  countenance  is  pallid,  with  some  lividity,  and  expressive  of  apathy, — 
not  greatly  distressed,  with  pain  and  dyspnoea,  as  in  ordinaiy  acute  myo- 
carditis. The  cardiac  impulse  and  the  first  sound  become  weaker  and  may 
disappear.  Galloping  rhythm  or  a  systolic  murmur  is  sometimes  developed.' 
The  extremities  are  cold.  The  skin  is  bathed  in  sweat.  The  urine  contains 
albumen.  Death  occurs  in  most  cases, — cither  slowly,  with  hypostatic  vis- 
ceral congestions,  increasing  dyspnoea,  and  asphyxia,  or  suddenly  by  cardiac 
arrest.     Recovery  is,  however,  possible. 

The  diagnosis  mainly  rests  on  the  association  of  these  symptoms  with 
an  acute  infective  disease,  especially  diphtheria. 

Treatment. — The  appearance  of  symptoms  and  signs  of  cardiac  failure 
in  the  course  of  fevers  has  long  been  regarded  as  an  indication  for  stimu- 
lants. These,  with  proper  feeding  and  the  most  watchful  nursing,  are  the 
chief  means  at  our  disposal  for  combating  so-called  j)arenchymatons  myo- 
carditis. The  skilful  practitioner,  indeed,  anticipates  these  complications, 
in  ordering  his  treatment,  from  the  first.  He  is  careful  not  only  to  secure, 
as  far  as  possible,  abundant  nourishment,  but  also  to  avoid  the  abuse  of  de- 
pressant measures,  including  emetics  and  pilocarpine.  The  child  must  be 
spared  the  very  slightest  exertion  and  excitement, — an  end  which,  most 
unfortunately,  it  is  almost  impossible  to  attain  in  diphtheria  if  the  throat 
and  the  feeding  are  faithfully  attended  to.  Nutrient  encmata  or  supposi- 
tories will  then  be  called  for.  Rest  during  convalescence  from  diphtheria 
may  be  equally  important,  for  the  same  reason.^  When  the  condition  be- 
comes grave,  hypodermic  injections  of  brandy,  of  ether,  or  of  a  combination 
of  caifeine  and  benzoateof  sodium,  must  be  given  ;^  and,  indeed,  these  and 
digitalis,  strophauthus,  or  sparteine  may  be  administe"ed  without  waiting 
for  positive  signs  of  failure  of  the  heart.* 

'  Huchard,  quoted  by  Ha}-em,  loc.  cit.,  p.  576;  Leyden,  Zeitschr.  f.  Klin.  Med.,  Bd. 
iv.  p.  346. 

'Leyden,  loc.  cit.,  p.  347. 

'  Lewis  Smith,  Sudden  Heart-Failure  in  Diphtheria,  and  discussion  at  New  York 
Academy  of  Medicine,  Medical  Record,  November  10,  1888,  p.  574.  Huchard,  .Journal  de 
Medecine  de  Paris,  June  10,  1888,  p.  920. 

*  Jacobi,  Archives  of  Pediatrics,  March,  1889,  p.  139 


DISEASES  OF  THE  PERICARDIUM. 

By  T.   M.   EOTCH,  M.D. 


In  considering  the  diseases  of  the  pericardium  in  infancy  and  childiiood, 
it  has  been  thought  wise  to  submit  to  the  reader,  for  the  purpose  of  brevity 
and  to  avoid  repetition,  mainly  those  facts  which  are  distinctive  of  these 
diseases,  as  differing  from  those  which  have  already  been  dealt  with  in 
adults  by  previous  writers. 

The  diseases  in  general  will  be  spoken  of  only  so  far  as  is  necessary  to 
elucidate  the  subject,  and  mention  will  be  made  of  certain  points  which, 
although  pertaining  to  older  subjects  as  well  as  to  younger,  have  not  here- 
tofore been  sufficiently  dwelt  upon.  Free  reference  to  and  use  of  the  various 
articles  on  this  subject  have  been  made,  and,  as  want  of  space  prevents  its 
appearing  in  the  present  work,  the  reader  is  referred  to  the  excellent  bibli- 
ogi'aphy  which  so  thoroughly  covers  the  literatui'e  of  the  pericardium  up 
to  the  year  1878,  compiled  by  Dr.  Franz  Riegel  in  Gerhardt's  "Haudbuch 
der  Kiuderkrankheiten."  The  writer  is  also  especially  indebted  to  Drs. 
J.  M.  Keating  and  W.  A.  Edwards,  also  John  B.  Roberts,  of  Philadelphia, 
for  much  valuable  information  contained  in  their  writings. 

The  anatomy  of  the  infant's  pericardium,  so  far  as  could  be  determined 
by  the  writer  from  a  dissection  of  sixteen  infants  of  various  ages,  appears 
to  approximate,  in  its  relations  to  the  diaphragm,  lungs,  heart  and  great 
vessels,  ribs  and  sternum,  so  closely  tliat  of  the  adult  that  tliere  is  nothiug 
distinctive  to  note  concerning  it.  The  amount  of  fluid  which  normally 
occurs  in  an  infant's  pericardium,  although  a  variable  quantity,  is  probably 
under  five  grammes. 

PERICARDITIS. 

The  most  frequent  disease  of  the  pericardium  is  pericarditis.  It  cau 
occur  at  all  ages,  but  is  less  common  the  younger  the  subject.  It  has  been 
found  in  the  foetus  and  in  the  new-born,  and  well-marked  adhesions  of  the 
pericardial  surfaces  were  observed  in  an  infant  dying  thirty-six  hours  after 
birth. 

Etiology. — The  etiology  of  pericarditis  in  the  young  is  somewhat  wider 
in  its  scope  than  in  adult  life.  The  prolific  source  of  pericardial  inflam- 
mation, rheumatism,  though  not  so  common  as  in  adults,  and  assuming  a 
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much  more  subacute  type  than  in  young  adults,  gives  rise,  in  proportion  to 
its  frequency  in  children,  especially  after  the  third  and  fourth  years  of  life, 
to  as  much  peri-endocardial  disease  as  at  a  later  period.  In  children,  as  in 
adults,  these  inflammatory  lesions  may  appear  before  the  rheumatic  element 
has  declared  itself  elsewhere,  and  the  intensity  of  the  arthritic  pain  and  the 
number  of  joints  affected  do  not  correspond  to,  or  rather  do  not  influence, 
the  frequency  of  the  pericardial  complication. 

In  the  new-born,  pericarditis  may  be  the  result  of  a  septicsemic  condition 
following  phlebitis,  or  the  absorption  of  putrid  material  from  the  cord,  thus 
resembling  the  pericarditis  which  is  likely  to  accompany  pytemia  at  all  ages. 
It  also  at  times  follows  periostitis  and  ostitis  in  young  children,  probably 
here  also  being  associated  with  septicemia. 

Pericarditis  may  secondarily  be  caused  by  any  of  the  eruptive  fevers, 
but  of  these  diseases  scarlet  fever  appears  to  play  the  greatest  7'6le  from  an 
etiological  stand-point.  The  occurrence  of  jaericarditis  in  the  above-men- 
tioned fevers  may  probably  be  explained  by  the  great  tendency  of  the  serous 
membranes  to  become  affected  under  such  conditions ;  also  by  the  accom- 
panying congestion  of  the  kidneys,  which,  together  with  the  prostration 
following  the  disease  and  the  readiness  with  which  the  surface  of  the  body, 
under  these  circumstances,  is  affected  by  changes  of  temperature,  renders 
the  pericardium  especially  susceptible  to  inflammation.  In  scarlet  fever  the 
pericarditis,  when  it  occurs,  usually  appears  in  the  second  or  third  week,  at 
a  time  when  the  kidneys  presumably  are  not  working  well  and  when  there 
is  an  insufficiently  free  elimination  of  the  scarlet-fever  poison.  In  addition 
to  these  causes,  the  pericardium  shows  in  childhood  a  great  liability  to  be 
mfluenced  by  disease  elsewhere;  and  this  is  exemplified  by  the  frequent 
complication  by  pericarditis  of  tuberculosis  of  the  pleura,  especially  when 
it  is  the  left  side  that  is  affected,  thus  showing  the  additional  influence  of 
contiguity. 

Inflammation  of  the  pericardium  is  also  quite  frequetitly  associated  with 
pneumonia  in  children. 

Pathology. — Pericarditis  may  be  circumscribed  or  diffuse,  and  there 
appears  to  be  no  essential  difference  between  the  pathological  conditions 
affecting  the  young  subject's  pericardium  and  those  which  occur  at  maturity. 

The  pericarditis  sicca  of  the  adult  is  comparatively  unusual  in  the  child, 
in  whom,  as  a  rule,  effusion  of  greater  or  less  extent  almost  always  takes 
place.     The  effusion  may  be  sero-fibrinous,  hemorrhagic,  or  purulent. 

The  tendency  to  effusion  in  the  child  is  not  only  greater  than  in  the 
adult,  but  its  formation  is  also  characterized  by  a  greater  rapidity,  and,  fol- 
lowing the  general  rule  of  effusions  in  young  subjects,  it  is  more  likely  to  be 
purulent  than  in  adults.  A  slightly  bloody  tinge  to  a  pericardial  effusion 
is  not  uncommon  in  early  life,  and  does  not  necessarily  have  the  signifi- 
cance clinically  which  would  be  derived  from  a  pronounced  hemorrhagic 
effusion. 

The  white,  opaque  thickening  of  the  inner  pericardial  surface,  or  the 
Vol.  II.— 54 
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so-called  milk-spots,  so  frequently  found  in  adults,  are  rare  in  children  but 
have  been  found  at  all  ages,  and  where  there  is  deformity  of  the  chest  as 
in  certain  cases  of  rachitis,  they  have  been  especially  noticed. 

Tuberculosis  of  the  pericardiimi,  as  a  primary  disease,  is  even  more  rare 
in  the  child  than  in  the  adult,  in  whom  it  is  at  times  found  in  connection 
with  caseous  bronchial  glands.  Tuberculosis  secondary  especially  to  tuber- 
cle of  the  pleura  may  occur. 

The  younger  the  subject  the  less  likely  are  there  to  be  adhesions  between 
the  pericardium  and  pleura, — an  important  fact,  to  be  taken  into  considera- 
tion later,  in  speaking  of  the  diagnosis  of  pericardial  effusion  in  the  young. 

Symptomatology. — Pericarditis  may  be  acute  or  chronic,  primary  or 
secondary. 

The  subjective  symptoms  which  represent  the  pericarditis  of  infancy 
are  ver}'  indefinite  and  unsatisfactory,  and  even  in  the  child  this  latency  of 
the  early  symptoms  is  so  marked  and  occurs  so  frequently  that  it  may  be 
said  to  be  characteristic  of  the  symptomatology  of  pericarditis  in  early  life. 

It  is  so  difficult  to  locate  pain  when  it  occurs  in  the  young  subject,  and 
a  tumultuous  action  of  the  heart  with  general  circulatory  disturbance  is  so 
commonly  the  result  of  a  diseased  condition  outside  of  this  central  organ, 
that  it  is  impossible  to  formulate  a  practical  general  symptomatology  for  the 
onset  of  the  disease. 

When,  however,  the  disease  becomes  more  pronounced,  the  sensation  of 
dyspnoea  and  the  accompanying  oi'thopncea,  as  in  the  adult,  assume  a  prom- 
inent position,  and  are  especially  valuable,  as  they  represent  a  stage  of  the 
disease  when  a  decided  and  intelligent  treatment  is  often  of  the  utmost 
impoi'tance. 

Large  effusions  appear  to  affect  the  functional  activity  of  the  lieart 
more  rapidly  in  children  than  in  adults,  and  to  occasion  earlier  the  signs  of 
disturbance  of  the  circulation,  even  although,  as  in  idiopathic  cases,  there 
are  no  complications  present. 

Diminution  in  the  amount  of  the  urine  in  cases  of  pericardial  effusion, 
with  a  corresponding  increase  in  the  urine  as  the  effusion  decreases,  has  been 
noticed  in  children. 

The  physical  signs  of  pericarditis,  with  few  exceptions,  are  the  same  as 
in  the  adult ;  but  these  exceptions  are  of  great  importance  for  diagnosis, 
and  should  he  carefully  considered,  for  where  a  friction-sound  is  absent  the 
determination  of  a  case  of  pericarditis  in  a  young  child  presents  at  times 
almost  insurmountable  difficulties. 

Owing  to  the  flexible  thorax  of  the  child,  there  is  a  greater  opportunity 
for  the  neighboring  parts  to  yield  before  the  pressure  of  an  effusion,  and 
we  are  thus  more  likely  to  have  bulging  of  the  intercostal  spaces  and  on^ 
inspection  a  visible  alteration  of  the  cardiac  area  than  in  adults. 

We  must  also  consider  that,  owing  to  the  small  size  of  the  child's 
thorax,  the  heart  and  pericardium  are  much  nearer  the  anterior  surface  of 
the  thoracic  cavity  than  is  the  case  with  these  organs  in  the  adult,  and  that 
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this  occurs  both  normally  and  in  diseased  conditions,  especially  where  there 
is  flattening  and  thus  levelling  of  the  chest.  Under  these  conditions  the 
heart  and  pericardium  are  brought  in  such  close  contact  with  the  examiner's 
ear  that  on  palpation  he  will  feel  the  heart's  impulse,  and  on  auscultation 
hear  the  heart-sounds,  in  a  more  advanced  stage  of  the  effusion  than  would 
be  possible  in  the  adult  with  a  proportionately  large  increase  of  the  fluid. 

It  is  held,  also,  by  some  writers,  that  in  early  life  the  sounds  on  auscul- 
tation in  pericarditis  and  endocarditis  at  times  closely  simulate  each  other. 
The  most  important  physical  sign,  when  the  friction-sound  has  escaped 
detection,  both  for  determining  whether  pericarditis  is  present  and  also, 
when  the  disease  is  established,  as  a  guide  to  prognosis  and  treatment,  is 
the  percussion.  A  greater  diversity  of  opinion  has,  however,  arisen  re- 
garding tliis  sign,  and  more  obscurity  has  consequently  enveloped  it,  than 
M'ould  seem  compatible  with  the  small  area  of  the  chest  it  has  to  deal 
with  and  the  progress  which  it  has  made  in  determining  the  presence  of 
effusions  elsewhere.  The  writer,  judging  from  his  anatomical  and  clinical 
experience,  which  has  been  especially  brought  to  bear  on  this  subject 
during  the  past  ten  years,  has  come  to  tlie  conclusion  that  this  diversity 
of  opinion  arises  from  a  misapprehension  of  the  anatomical  and  patho- 
logical conditions,  which,  underlying  the  clinical  phenomena,  would,  if 
properly  studied  and  appreciated,  elucidate  the  subject  and  explain  the 
reason  for  the  diversity  of  phenomena  which  undoubtedly  arises.  It  is 
not  that  the  clinical  observere  are  eitlier  incompetent  in  their  ability  to 
observe  or  incorrect  in  the  reports  of  their  observations,  for,  on  the  con- 
trar}^,  they  are  undoubtedly  correct.  An  entirely  insufficient  number,  how- 
ever, of  properly  conducted  anatomical  investigations  have  been  made  to 
warrant  the  percussion-rules  for  a  pericardial  effusion  which  have  been 
deduced  from  the  reported  cases.  Tlie  observations  from  which  these  rules 
are  derived  have  in  many  instances  been  made  on  exceptional  cases, — ex- 
ceptional not  only  in  the  sense  of  a  diversity  of  anatomical  conditions 
resulting  from  pathological  causes,  but  also  as  differing  from  observations 
made  on  subjects  where,  from  an  absence  of  pathological  conditions  outside 
of  the  pericardium,  we  can  assume  that  the  area  of  percussiou-dulncss  can 
be  taken  as  the  standard  and  as  representing  the  typical  case  with  the  aid 
of  which  the  exceptional  cases  can  be  studied. 

The  writer  believes  that  he  has  already  accomplished  something  definite 
aud  exact  in  the  determination  of  the  area  of  dulness  in  the  typical  uncom- 
plicated case  of  pericardial  effusion.  He  also  tliinks  that  the  same  method 
whicli  was  employed  in  determining  the  ai'ea  of  dulness  in  the  typical 
uncomplicated  eases  should  be  adopted  in  studying  the  complicated  ones. 
With  this  end  in  view,  he  considers  that  it  is  worth  while  briefly  to  de- 
scribe what  he  has  found  to  be  the  best  method  for  studying  a  pericardial 
effusion  on  the  cadaver,  hoping  that  others,  where  an  opportunity  presents 
itself,  may  continue  this  study  and  publish  their  results. 

In  effusions  of  exactly  the  same  amount  the  area  of  dulness  may  differ, 
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owing  to  the  difference  in  the  elasticity  of  the  lungs  and  the  presence  or 
absence  of  adhesions.  The  greater  the  elasticity  of  the  lungs  and  the  fewer 
the  adhesions,  the  more  regular  will  be  the  outline  of  absolute  dulness '  and 
the  greater  its  significance  as  compared  with  that  of  the  relative  dulness  ^ 
while  the  reverse  of  this  proposition  is  true  of  the  relative  dulness.  Thus  the 
absolute  dulness  is  determined  by  the  retraction  of  the  borders  of  the  lungs, 
which  withdraw  from  the  chest-walls  as  the  effusion  gradually  distends  the 
pericardium.  The  enlargement  of  the  area  of  relative  dulness  is  due  to  the 
distended  pericardium  compressing  the  lungs,  which  may  be  held  more  or 
less  in  position  by  adhesions.  Again,  the  greater  the  elasticity  and  the  freer 
the  displacement,  the  greater  will  be  the  compression.  Thus  the  relative 
dulness  with  its  necessarily  irregular  outlines,  representing  extraneous  path- 
ological conditions,  must  especially  be  investigated  in  studying  the  compli- 
cated cases,  while  the  absolute  dulness  should  be  made  use  of  in  deter- 
mining the  typical  uncomplicated  pericardial-effusion  outlines.  The  older 
the  patient,  the  more  likely  is  the  existence  of  adhesions  and  pulmonary 
morbid  processes,  which  will  alter  the  elasticity  of  the  lung;  and  the 
writer,  taking  these  facts  into  consideration,  has  concluded  that  the  infant 
presents  the  most  favorable  conditions  for  determining  the  percussion-out- 
lines of  the  typical  uncomplicated  case,  and  that  the  absolute  dulness  is  the 
most  valuable  physical  sign  of  effusion  in  infants  and  children.  Due  allow- 
ance must  be  made  for  the  relatively  smaller  size  of  the  infant's  sternum  to 
that  of  the  adult's,  this  proportional  difference  being  particularly  well  marked 
between  the  child  and  the  male  adult. 

The  number  of  clinical  observations  on  infants  is  not  yet  large  enough 
to  provide  us  with  sufficient  data  from  which  we  can  make  precise  deduc- 
tions, but  the  experiments  on  M'hich  the  following  diagrams  of  pericardial 
effusion  are  based  were  made  on  sixteen  infants,  in  none  of  whom  did  adhe- 
sions exist.  In  all  of  these  presumably  typical  cases  absolute  dulness  was 
found  to  the  right  of  the  sternum,  while,  to  illustrate  the  difference  of  per- 
cussion-duluess  which  arises  in  complicated  cases,  I  would  cite  the  case  of  an 
adult  at  the  City  Hospital,  where,  although  the  pericardium  was  much  dis- 
tended with  fluid,  the  percussion  failed  to  show  dulness  to  the  right  of  the 
sternum,  and  the  autopsy  revealed  adhesions  binding  the  lung  tightly  to  the 
right  edge  of  the  sternum.  In  this  case  the  effusion  was  behind  the  lung, 
which  resulted  in  resonance  being  found  in  an  area  which  with  the  same 
amount  of  effusion  in  an  uncomplicated  case  would  have  presented  dul- 
ness. It  is  evident,  therefore,  that  we  must  first  study  and  acquire  a  precise 
knowledge  of  the  uncomplicated  cases  before  we  are  jjrepared  to  elucidate 
those  which  are  complicated  by  pulmonary  adhesions.  Thei'e  is,  however,  a 
strong  probability  that  many  of  the  clinical  observations  made  on  adults 
by  various  competent  clinical  observers,  and  tabulated  by  them  as  present- 


'  Absolute  dulness  means  entire  absence  of  resonance. 
'  Relative  dulness  means  diminished  resonance. 
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ing  rules  for  diagnosis,  are,  from  the  presence  of  adhesions,  sometimes  in  on^ 
place  and  sometimes  in  another,  rendered  of  little  practical  value,  as  proved 
by  the  difficulty  in  making  a  diagnosis  by  these  rules  in  new  cases. 

In  this  connection,  also,  a  case  which  came  under  the  Avriter's  notice, 
of  an  adult  with  pneumonia  of  the  middle  lobe  of  the  lung,  is  of  signifi- 
cance. The  solidified  lung-tissue  came  close  to  the  right  edge  of  the  ster- 
num, and,  by  not  yielding  to  the  pressure  of  a  pericardial  eifusiou  which 
was  also  present,  prevented  the  duluess  from  the  effusion,  which  in  an  un- 
complicated case  would  have  been  present  in  this  region,  and  thus  obscured 
the  diagnosis.  It  is  evidently  important,  therefore,  to  experiment  with  arti- 
ficial effiisious  on  the  cadaver,  to  determine  on  rules  for  the  diagnosis  of  a 
pericardial  effusion  where  morbid  conditions  of  the  right  side  of  the  body 
interfere  with  the  usual  percussion-outlines  found  in  a  typical  uncomj)li- 
cated  case.  Such  conditions  are  represented  by  pneumonia,  right-sided  pleu- 
ritic effusions,  enlarged  liver,  enlarged  heart,  etc. 

Various  methods  of  introducing  fluids  into  the  pericardium  through 
the  sternum  have  been  tried,  and  failed  to  give  satisfactory  results,  as, 
although  by  dividing  the  sternum  in  the  median  line  the  pericai'dium  can 
be  entered  without  perforating  the  pleural  cavity,  yet  by  this  method  the 
results  of  percussion  are  rendered  void,  by  air  not  only  entering  the  ante- 
rior mediastinum,  but  also  getting  into  the  pericardium  itself  The  method 
which  was  finally  devised  b}'  the  writer,  and  found  to  be  most  satisfactory 
in  its  mechanism,  was  the  following. 

The  subject  was  placed  in  the  position  of  orthopnoea, — that  is,  the 
trunk  was  bent  upon  the  lower  limbs  at  an  angle  of  about  one  himdred 
and  twenty  degrees.  Tracheotomy  was  performed,  and  a  clamped  rubber 
tube  attached  to  the  glass  traclieal  tube.  The  lungs  M'cre  then  inflated 
through  this  tube  until  on  careful  percussion  the  absolute  area  of  cardiac 
duluess  corresponded  to  that  delineated  in  Luschka's  plate  and  verified 
by  Ferber,  Sibson,  Schroetter,  and  others,  which  represents  the  relation 
of  the  parts  as  it  occurs  in  expiration.  This  gives  an  area  of  absolute 
duluess  which  begins  at  the  junction  of  the  upper  border  of  the  fourth 
left  costal  cartilage,  extends  downward  and  outward  to  the  left  in  rather 
a  curved  line,  with  the  convexity  outward  and  keeping  two  or  three  centi- 
metres within  the  nipple  (in  the  average  adult),  until  it  joins  the  duluess 
of  the  left  lobe  of  the  liver;  from  the  same  starting-point  at  the  fourth 
cartilage  it  extends  down  the  left  parasternal  line,  or  perhaps  a  little  within 
that  line  towards  the  middle  of  the  sternum,  until  it  reaches  the  liver.  It 
is  thus  seen  that  the  absolute  dulness  of  the  lieart  is  determined,  not  by  the 
sliape  of  the  heart  itself,  but  by  the  marginal  lines  of  the  lungs,  varying 
according  to  their  expansion  or  retraction  ;  and  this  is  a  point  which  it 
is  well  thoroughly  to  understand  at  once, — namely,  that  the  pericardium 
itself,  whether  it  is  distended  with  fluid  or  not,  does  not  by  its  own  shape, 
as  delineated  so  often  in  the  plates  illustrating  pericardial  effusions,  aid  us 
materially  in  determining  the  shape  of  the  area  of  absolute  dulness  in  a 


Fig.  1. 


Artificial  pericardial  etTusiou  trocar.    (Kotcli.) 
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pericardial  effusion,  but  that  this  area  is  marked  by  the  retracting;  or  rather 
displaced  borders  of  the  lungs.  After  the  inflation  was  accomplished  the 
tracheal  tube  was  clamped  so  as  to  retain  the  lungs  in  position. 

An  incision  was  then  made  in  the  median  line  of  the  abdomen  from  the 
pubes  up  to  within  two  centimetres  of  the  ensiform  cartilage.  The  liver 
and  stomach  were  gently  drawn  away  from  the  diaphragm,  and,  on  palpa- 
tion of  the  central  tendon  of  the  diaphragm  four  centimetres  to  the  left  of 
the  median  line,  the  heart  was  felt.  This  part  of  the  diaphragm  was  then 
carefully  drawn  down  away  from  the  heart,  and  a  dagger-pointed  trocar 
pushed  through  the  diaphragm  into  the  pericardial  sac,  which  is  adherent 
to  the  diaphragm  at  this  point.  A  full-sized  section  of  the  trocar  which 
after  many  failures  with  other  instruments,  Avas  finally  devised  and  found 
satisfactory  by  the  writer,  is  shown  in  Fig.  1.     It  is  made  of  brass,  with  a 

conical  point,  and  a  round  shoulder 
forming  the  base  of  the  cone,  so 
that,  although  it  easily  enters  the 
pericardium,  it  is  difficult  to  with- 
draw it,  thus  acting  like  a  fish-hook. 
A  short  piece  of  rubber  tubing,  fit- 
ting tightly  to  the  neck  of  the  trocar,  can,  as  soon  as  the  point  and  slioulder 
have  entered  the  pericardium,  be  pushed  up  tightly  against  the  under  side 
of  the  diaphragm,  thus  holding  the  trocar  in  position,  the  diaphragm  being 
firmly  compressed  between  the  shoulder  and  the  rubber  tube  and  thus  pre- 
venting the  entrance  of  air. 

The  trocar  is  connected,  by  means  of  a  piece  of  rubber  tubing  (also 
provided  with  a  clamp),  with  a  simple  wash-bottle  graded  for  cubic  centi- 
metres and  containing  melted  cacao-butter.  Before  introducing  the  trocar 
the  cacao-butter  is  allowed  to  fill  the  tubing  and  the  trocar,  so  as  to  displace 
the  air.  As  soon  as  the  trocar  has  entered  the  pericardium  the  tracheal 
tube  is  undamped,  in  order  that  the  lungs  may  be  free  to  retreat  before  the 
fluid.  When  sufficient  fluid  has  entered  the  pericardium,  \\'hich  is  indicated 
by  the  graduated  bottle,  the  cacao-butter  tube  and  the  tracheal  tube  are 
again  clamped,  the  thorax  is  carefully  percussed,  and  the  line  of  absolute 
dulness  is  marked  in  ink.  After  twenty-four  hours  the  sternum  is  re- 
moved from  above  downward,  remaining  attached  below,  and  we  find  the 
lungs  in  position  surrounding  the  hardened  fluid,  as  represented  in  Fig.  2, 
where  a  rather  small  amount  of  fluid  has  been  introduced.  By  replacing 
the  sternum,  and  comparing  the  lines  previously  marked  in  ink,  by  means 
of  needles,  with  the  lines  of  lung-margins  around  the  effusion,  we  obtain 
an  accurate  result  regarding  the  shape  of  the  area  of  absolute  dulness  with 
this  amount  of  effusion. 

As  seen  in  Fig.  2,  the  area  of  dulness,  in  an  adult,  where  from  seventy 
to  eighty  cubic  centimetres  of  fluid  had  been  introduced,  showed  a  slight 
increase  in  the  vertical  as  well  as  the  transverse  dulness,  and  the  curved  line 
which  bounded  the  area  of  dulness  was  found  to  start  at  the  sixth  rib,  four 
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centimetres  to  the  riglit  of  the  sternum,  pass  upward  to  the  junction  of  the 
fourtli  cartilage  with  the  sternum,  impinging  on  the  lower  part  of  the  third 

Fig.  -2. 


Small  Amount  of  Luji'in  introduced  into  Sac  (Rotch).— ^g  A,  the  portion  of  the 
area  of  absolute  dulness  which  is  still  caused  by  the  physiological  dulness  of  the  heart; 
Hill  B,  liver;  m  B',  'hat  portion  of  the  liver  which  Is  covered  by  the  right  lung; 
^M    C,  lung :    ^9    D,  effusion ;    A  +  D,  area  of  percussion  dulness  found  when  the 

eflfusion  is  small ;  S,  sternum:  @),  nipple;  1,  2,  3,  4,  5, 6,  ribs; (broken  line),  border 

of  lung. 

left  interspace,  and  then,  descending  just  outside  of  the  mammary  line  to 
the  sixth  rib,  pass  inward  to  meet  the  liver-dulness  below,  as  shown  in  the 
diagram.  This  line  marking  the  dulness  was,  as  is  seen  in  the  diagram,  an 
irregular  semicircle,  with  a  shorter  radius  to  the  right  of  the  sternum  and  a 
longer  one  to  the  left. 

It  now  becomes  of  some  importance  to  understand  what  the  above  area 
of  absolute  dulness  was  caused  by ;  and  this  will  be  best  understood  by 
referring  to  Fig.  3,  where  in  this  same  subject  the  lungs  have  been  removed, 
leaving  the  heart  and  pericardium,  M'ith  its  effusion,  exposed  to  view.  It 
will  jiere  be  seen,  on  comparing  Figs.  2  and  3,  that  a  small  section  of  the 
dull  area,  corresponding  to  the  junction  of  the  third  and  fourth  ribs  with 
the  left  side  of  the  sternum,  is  formed  by  the  heart  itself  being  free  from 
effusion  at  this  point,  wliile  the  rest  of  the  dulness  is  in-oduced  by  the 
effusion.     On  examining  also  the  hardened  cacao-butter  cast,  it  was  found 
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tbat  the  layer  of  fluid  was  very  tliin  all   over  this  upper  portion  of  the 
effusion  in  the  region  of  the  fourth  rib  and  fourth  interspace,  while  the 

Fig.  3. 


Represents  Fii;.  2  with  the  Lungs  removed  (Rotcli).— ^^  A,  portion  of  the  normal 
heart  enclosed  in  the  pericardium  ;  |]]|]]  B.  liver;  ^a  D,  effusion  as  it  appeared  in  the 
sac,  the  cacao-butter  being  in  small  amount,  and  the  lungs  having  been  removed  after  the 
butter  had  hardened  ;  S.  sternum  ;    (g) ,  nipple ;  1,  2,  3,  4,  5,  6,  ribs. 

thickest  mass  of  the  effusion  was,  as  would  be  expected  from  the  laws  of 
gravity  and  the  shape  of  the  pericardium,  in  the  lower  part  of  the  sac  on 
each  side  of  the  sternum  in  the  fifth  interspaces,  the  cast  riding  tlie  arched 
diaphragm  like  a  saddle,  and  the  larger  part  of  the  mass  being  on  the  left 
side.  These  points  should  be  carefully  noted,  as  they  are  significant  for 
diagnosis  and  treatment. 

The  same  result  as  to  the  area  of  dulness  was  obtained  with  a  ])iopor- 
tionately  small  amount  of  fluid  in  an  infant  about  two  weeks  old,  and  out 
of  eighteen  injections,  mo.stly  of  infants  of  various  ages,  the  percussion-areas 
of  dulness  were  identical,  and  in  all  these  cases  the  lungs  were  normal  and 
there  were  no  pulmonary  or  other  adhesions. 

Fig.  4  represents  the  jwsition  assumed  by  the  margins  of  the  lungs,  ana 
the  resulting  area  of  absolute  dulness,  where  the  pericardium  was  distended 
Avith  a  large  amount  of  fluid,  covering  the  entire  heart :  it  need  not  be 
described,  as  it  speaks  for  itself  Fig.  5  is  drawn  directly  from  the  same 
subject  with  the  lungs  removed,  and  represents  also  the  heart  and  great 
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vessels  in  relation  to  the  ribs  and  sternum,  before  the  pericardium  has  been 
distended  with  fluid. 

Fig.  4. 


A  Large  AmorNT  of  Liquid  has  been  introduced  into  the  Sac  (Rotch).— |1|]    B 

^'^*^^'    ^^  B',  that  portion  of  the  liver  which  is  covered  by  the  right  lung:    f!;;ij    Clung: 

^a    D,  the    area  of  percussion-flatness  caused  by  a,  large  efl'usion;    S,  sternum:    ^), 
nipplf :  1,  2,  3,  4,  5,  C,  ribs.-  -  -  -,  (broken  line),  border  of  lung. 

The  fact  that  on  opening  the  abdomen  the  diaphragm  remains  arched, 
and  that  the  lung  by  means  of  the  tracheal  clamp  retains  its  position  and 
does  not  collapse,  warrants  us  in  assuming  that  we  can  fairly  judge  of  the 
position  of  the  fluid  during  life  by  this  method  of  investigation,  especiallj' 
as  the  contractility  and  distensibility  of  the  lung  appear  to  be  perfectly 
retained  after  death,  excepting  in  very  cold  weather,  when  it  was  found 
uece.ssary  to  warm  the  cadaver.  It  may  be  objected  to  these  experiments 
that  the  fluid  was  introduced  at  the  bottom  of  the  pericardial  sac,  while 
during  life  it  might  originate  at  the  base  of  the  heart.  The  fluid  was 
therefore  in  several  cases  introduced  where  the  pericardium  is  reflected  over 
the  great  vessels ;  but  even  when  it  was  in  very  small  amount  and  quite 
insufficient  to  cause  any  increase  of  percussion-flatness  it  immediately  ran 
down  the  side  of  the  heart  to  tlie  bottom  of  the  pericardium.  Even  if  it 
could  be  mechanically  retained  at  the  base  of  the  heart,  which  was  accom- 
plished by  inverting  the  cadaver,  the  resulting  cast  always  had  its  broadest 
part  towards  the  diaphragm. 

The  following  cases  are  interesting  and  worthy  of  record,  as  illustrating 
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the  symptomatology  of  the  acute  pericarditis  of  infancy  and  childhood  in 
its  different  forms.      Primary  pericarditis  may  be,  as  is  now  generally 

Fig.  5. 


The  Li'NGS  have  been  removed  (Rotch).— ^H  A,  normal  shape  of  the  heart  in  its 
pericardium  ;  j]|||  B,  liver ;  ^|  D,  effusion ;  A  +  D,  the  shape  which  the  pericardium 
assumed  in  a  case  where  considerable  fluid  had  been  introduced  into  the  sac ;  S,  sternum ; 
(^  ,  nipple ;  1,  2,  3,  i,  5,  6,  ribs. 

acknowledged,  idiopathic  or  traumatic,  and  Hunter's  case,  as  reported  below, 
was  supposed  to  be  idiopathic  with  efCusion  and  resulting  in  adherent 
pericardium. 

May  27,  a  girl  ten  j'ears  of  age,  previously  healthy,  and  with  no  hereditary  tendency 
to  disease,  complained  of  slight  pericardial  pain,  increased  somewhat  on  pressure ;  pulse  90 
and  regular  ;  breathing  rather  hurried.  No  history  of  cold  or  injury.  No  affection  of  the 
joints,  and  no  evidence  of  any  other  di.sease,  local  or  general,  the  cardiac  pain  being  her 
only  complaint.  A  superficial,  harsh  grating  was  heard  in  the  cardiac  region  accompany- 
ing both  the  systole  and  diastole  of  the  heart  and  not  affected  by  cessation  of  breathing. 
No  endocardial  murmur  was  heard,  and  there  was  no  increase  of  the  cardiac  dulness.  May 
29,  the  area  of  cardiac  dulness  was  much  increased  in  every  direction,  and  the  friction- 
sound  not  so  distinct.  May  31,  dulness  still  further  increased,  some  cough,  and  consid- 
erable distress  and  oppression  in  breathing;  pulse  120  and  regular.  June  1,  physical 
examination  gave  the  following  results :  the  dulne.ss  extended  from  the  second  to  the 
seventh  left  interspace  and  one  inch  beyond  the  left  mammary  line,  extending  also  to  the 
right  a  little  bej'ond  the  median  line  of  the  sternum,  when  the  patient  was  in  the  dorsal 
position,  and  about  three  centimetres  to  the  right  of  the  sternum  when  the  patient  was 
lying  on  the  right  side.  An  undulatory  wave  was  seen  with  each  cardiac  impulse  in  the 
interspaces  between  the  second  and  third  and  third  and  fourth  ribs.     The  breathing  wa« 
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exaggerated  over  the  right  front,  and  at  the  right  base  behind  there  was  enfeebled  respira- 
tory murmur  and  comparative  dulness  on  percussion.  Slight  cough  ;  urine  scanty  and  not 
albuminous.  The  apex-beat,  so  far  as  it  could  be  localized,  was  tilted  upward  and  to  the 
rio-ht.  The  dulness  then  began  to  decrease  and  the  friction-sound  to  increase  and  then  de- 
crease until  June  17,  when  they  had  both  disappeared,  and  the  patient  was  sitting  up  in 
bed  feeling  much  better.  July  25,  the  patient  in  the  mean  time  being  up  and  about,  the 
heart-sounds  were  found  to  be  normal,  but  the  pulsation  was  slightly  irregular.  The  area 
of  dulness  was  normal.  The  apex-beat  was  in  the  normal  position  and  was  rather  feeble. 
A  retraction  during  the  heart's  systole  was  noticed  in  the  third,  fourth,  and  tifth  interspaces, 
not  noticeably  afieeting  the  lower  half  of  the  sternum,  and  remaining  visible  during  deep 
inspiration. 

Kerchensteiner  has  reported  a  case  of  idiopathic  pericarditis  iu  a  girl 
eleven  months  old. 

The  next  case  is  of  great  interest,  not  only  as  resulting  from  an  uunsual 
trauma,  but  also  as  suggesting  the  strong  probability  of  the  heart's  having 
been  punctured.     It  is  reported  by  Dr.  W.  F.  Morrison,  of  Providence. 

A  boy  seven  and  a  half  years  old  fell  on  the  sharp  point  of  a  slate-pencil  which  ho 
was  holding  in  his  hand  :  the  pencil  penetrated  the  fourth  left  intercostal  space  close  to  the 
sternum.  He  was  assisted  to  his  feet,  and  breathed  with  diflSculty :  attempts  to  extract  the 
pencil,  made  by  his  father  with  a  pair  of  pliers,  resulted  in  breaking  off  the  pencil  nearly 
even  with  the  boy's  body. 

"When  seen  somewhat  later  by  Dr.  Morrison,  the  boy  was  lying  on  his  back,  his  arms 
raised,  his  face  pale  and  anxious.  He  was  breathing  with  considerable  difficulty,  and  was 
very  apprehensive  of  dying.  The  pulse  was  small  and  quick.  The  fragment  projected 
only  one-quarter  of  an  inch,  and  could  not  be  withdrawn  until  ether  was  given  and  in- 
cisions made  above  and  below  it,  when,  by  firm,  steady  traction,  the  pencil,  as  shown  in 
Pig.  6,  was  drawn  from  the  chest.     Blood,  largely  diluted  with  serum,  welled  from  the 


wound,  and  later  clear  serum  came  to  the  surface.  After  the  pencil  was  withdrawn,  the 
boy  took  a  few  inspirations,  when  his  limbs  stiifened,  he  turned  deadly  pale  and  stopped 
breathing.  There  was  divergent  strabismus,  and  no  pulsation  could  be  detected  in  the 
wrist  or  carotids.  Artificial  respiration  was  made  for  two  or  three  minutes,  when  he  caught 
his  breath  and  breathed  again.  The  pulse  was  then  40  beats  to  the  minute,  and  remained 
about  50  for  an  hour. 

The  wound  was  closed  with  two  stitches  and  a  cold-water  compress  applied :  later  in 
the  day  (four  p.m.)  the  pulse  was  140,  the  respirations  36,  the  temperature  101°  P.,  and  he 
had  vomited  twice.  Six  hours  later  the  area  of  cardiac  dulness  was  increased,  the  heart- 
sounds  were  muffled,  and  the  respiration,  which  was  painful  and  superficial,  was  found  to 
be  louder  and  harsher  at  the  left  apex  than  at  the  right.  During  the  night  the  boy  was 
restless  and  cyanotic,  and  in  the  morning  his  pulse  was  156,  respiration  44,  and  tempera- 
ture 101°  P.  There  was  also  great  tympanites  and  episgastric  tenderness.  The  urine  con- 
tained no  albumen,  but  a  large  amount  of  alkaline  phosphates,  and  had  a  specific  gravity 
of  1015.  At  noon  on  this  day  the  percussion-flatness  extended  to  the  right  of  the  sternum 
nearly  to  the  nipple  and  upward  to  the  second  intercostal  space. 

During  the  next  ten  days  the  physical  signs  were  those  of  pericarditis  with  efi'usion,  the 
sounds  disappearing  when  the  pericardial  effusion  was  the  greatest  and  returning  when 
absorption  occurred.  On  the  twelfth  day  after  the  injury  the  temperature  was  normal,  the 
pulse  120,  the  respirations  35,  and  the  eflTusion  much  less.  The  heart-sounds  were  corre- 
spondingly more  distinct. 

Dr.  Thomas  Dwight,  Professor  of  Anatomy  in  the  Harvard  Medical  School,  who  ex- 
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amined  the  boy  on  the  fifteenth  day  from  the  time  of  the  accident,  gave  as  his  opinion 
from  an  anatomical  stand-point,  that  the  heart  itself  had  been  wounded ;  and  Dr.  Morrison 
concludes  that  this  must  have  been  the  case,  from  the  pencil  entering  the  thorax  three  and 
one-half  inches  vertically,  and  directly  over  the  right  ventricle,  from  the  great  shock  fol- 
lowing the  extraction  of  the  pencil,  and  from  the  slow  cardiac  pulsations  lasting  more  than 
an  hour. 

A  case  reported  by  Ashby  illustrates  a  puruleut  pericardial  effusion  as 
it  occurs  in  infancy,  and  shows  the  possibility  of  a  spontaneous  opening. 

A  wasted,  fretful  infant,  four  and  one-half  months  old,  was  presented  for  treatment  for 
a  small,  fluctuating  swelling  the  size  of  a  walnut  and  situated  at  the  tip  of  the  ensiform 
cartilage.  The  illness  had  lasted  for  some  weeks,  and  was  reported  to  have  presented  as 
symptoms  feverishness  and  dyspnosa.  The  mother  supposed  that  the  infant  was  suffering 
from  the  results  of  a  vaccination.  There  was  dulness  over  the  sternum.  The  abscess  was 
opened,  and  pus  escaped  and  continued  to  drain  for  a  few  days,  when  death  took  place 
rather  suddenly.  The  post-mcjrtem  revealed  the  fact  that  the  abscess  communicated  with 
the  pericardium,  which  contained  about  one  ounce  of  pus. 

Somewhat  similar  cases  have  been  reported  where  a  purulent  pericar- 
ditis has  discharged  under  the  left  clavicle  and  in  the  second  right  inter- 
costal space. 

Chronic  pericarditis  may  occur  in  infancy  and  childhood,  as  in  adnlt 
life,  but  in  its  symptomatology  has  nothing  distinctive  of  eitlier  age. 

Diagnosis. — From  what  has  been  said  above  regarding  the  latency  of 
the  general  symptoms  in  childhood  and  the  difficulty  of  interpreting  the 
local  symptoms,  it  will  be  readily  understood  how  important  it  is  to  inves- 
tigate all  the  organs  in  a  sick  child,  and  thus  by  a  process  of  elimination 
we  are  often  enabled  to  make  a  differential  diagnosis  in  the  more  difficult 
cases  of  pericarditis,  by  having  our  attention  directed  to  the  pericardium  as 
a  possible  cause.  Instances  of  this  difficulty  are  seen  in  those  cases  where 
a  distended  pericardium  has  been  mistaken  for  a  left-sided  emj^yema,  re- 
ported Ijy  Ashby,  Labric,  and  others.  The  condition,  however,  which  most 
closely  simulates  a  pericardial  effusion,  both  in  its  general  symptoms  and  in 
its  physical  signs,  is  the  dilated  heart. 

A  noted  instance  of  this  was  reported  to  the  writer  by  an  interne  of  the 
Hopital  des  Enfants  Malades,  where  a  little  girl  five  years  old,  in  the  ser- 
vice of  Dr.  Henri  Roger,  presented  all  the  signs  of  an  abundant  pericardial 
effusion.  The  case  was  under  observation  for  several  M'eeks,  and  Dr.  Roger 
repeatedly  marked  out  the  area  of  dulness  in  his  usual  minutely  careful 
way,  and  designated  the  exact  spot  where  he  intended  to  insert  the  trocar. 
In  deference,  however,  to  the  opinion  of  his  colleague  Dr.  Labric,  who  on 
general  principles  opposed  the  operation,  the  puncture  was  deferred ;  and 
finally  the  child  died.  The  autopsy  disclosed  no  effusion,  but  an  enor- 
mously dilated  heart.  So  closely,  then,  were  the  signs  of  a  copious  peri- 
cardial effusion  simulated,  in  this  case,  by  a  dilated  heart,  as  to  deceive  one 
so  skilful  as  Dr.  Roger,  fortified  though  he  was  by  a  nineteen  years'  hospital 
experience,  and  considered  a  virtuoso  in  the  art  of  physical  examination. 
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Of  all  the  physical  signs  of  pericarditis,  the  friction-sound,  when  present, 
is  most  distinctive.  Where,  however,  an  effusion  takes  place, — which,  as 
above  stated,  is  especially  frequent  in  children, — the  friction-sound  may 
not  be  found ;  and,  as  the  heart's  impulse  may,  as  explained  mechani- 
cally above,  be  clearly  perceptible  in  a  child  with  a  considerable  effusion, 
we  are  forced,  by  the  similarity  which  at  times  arises  between  the  general 
symptoms,  the  inspection,  palpation,  and  atiscultation,  of  a  dilated  heart  and 
a  pericardial  effusion,  to  resort  to  the  knowledge  which  we  have  obtained 
from,  and  the  percussion-area  of  dulness  which  we  have  deduced  from,  the 
experiments  mentioned  above,  which,  although  exact  only  for  typical  cases, 
will  also  prove  of  great  aid  in  a  very  large  number  of  cases.  It  will  be 
necessary  here  to  consider  the  possible  area  of  dulness  which  may  be  pro- 
duced by  an  enlarged  heart,  and,  by  comparing  this  area  with  what  we  have 
shown  to  exist  in  pericardial  effusion,  determine  the  differential  percussion- 
signs  of  the  two  diseases.  Owing  to  want  of  space,  the  writer  cannot  here 
introduce  the  results  of  his  own  observations,  as  well  as  those  of  others,  on 
the  area  of  absolute  dulness  of  an  extremely  enlarged  heart ;  but  he  has 
found  that,  although  the  relative  dulness  may  extend  to  the  right  of  the 
sternum  from  the  second  to  the  sixth  rib,  and  perhaps  to  the  distance  of 
three  or  four  centimetres  on  a  level  with  the  fourth  rib,  yet  it  would  be 
rare  to  find  this  relative  dulness  invading  the  fifth  right  interspace  more 
than  two  or  three  centimetres,  and  still  more  rare  for  the  absolute  dulness 
to  be  found  in  the  fifth  interspace  at  all,  and  even  in  the  fourth  interspace 
for  more  than  one  or  two  centimetres. 

Now,  on  referring  to  Fig.  2  Ave  find  that  these  rules  are  exactly  reversed 
in  a  pericardial  effusion,  for  even  a  small  amount  of  fluid  finds  its  way  to 
and  produces  absolute  dulness  in  the  fifth  right  interspace.  (The  writer,  in 
one  of  his  adult  experiments,  found  that  absolute  dulness  could  be  detected 
in  the  fifth  right  interspace  when  only  from  seventy  to  eighty  cubic  centi- 
metres of  fluid  had  entered  the  pericardium,  which  is  from  twenty  to  thirty 
cubic  centimetres  less  than  the  amount  reported  by  clinical  observers  as 
being  the  smallest  which  it  was  possible  to  make  a  diagnosis  by.)  The  area 
of  absolute  dulness  to  the  left  of  the  sternum  corresponds  so  closely,  in  its 
shape  and  extent,  in  enlarged  heart,  and  in  effusion,  that  for  purposes  of 
diagnosis  it  is  of  little  use. 

The  writer  wishes  it  to  be  understood  that  these  deductions  are  held  by 
him  to  be  valuable  merely  as  a  working  basis  for  future  clinical  investiga- 
tion. He  believes,  however,  that  it  will  be  found,  where  the  distinction  is 
to  be  made  between  an  enlarged  heart  and  a  pericardial  effusion,  that  abso- 
lute dulness  of  any  considerable  extent  in  the  fifth  right  interspace  means 
effusion,  provided  that  other  complications  outside  of  the  heart  and  pericar- 
dium can  be  excluded. 

Fig.  7  represents  the  combined  views  of  authorities  on  enlarged-heart 
dulness,  and  will  be  useful  to  refer  to  when  we  consider  the  question  of 
paracentesis. 
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The  following  cases,  taken  from  a  number  which  have  clinically  come 
under  the  writer's  observation,  illustrate  the  difficulty  of  diiferential  diag- 


FiG.  7. 


Enlarged  Heart  (Rotch).— ^  A.  area  of  percussion-flatness  caused  by  an  enlarged 
heart;  llll  B,  liver;  ^^  B'.  'hat  portion  of  the  liver  which  is  covered  by  the  right  lung; 
^M  Ci  lung;  E  E'  E",  the  line  marking  the  area  of  relative  dulness  of  the  enlarged  heart; 
S,  sternum  ;   (©) ,  nipple ;  1,  2,  3,  4,  5,  6,  ribs ;  •  -  -  (broken  line),  border  of  lung. 


nosis  between  cardiac  and  pericardial  disease  where,  as  at  times  happens, 
we  fail  to  find  a  friction-sound  or  murmurs. 


Case  I. 
Endocarditis ;  Dilated  Heart. 


Case  II. 
Pericarditis;  Effusion. 


Case  III. 

Endocarditis;  Enlarged  Heart; 

Pericardial  Effusion. 


Girl,  eleven  years. 


Attack  followed  acute  artic- 
ular rheumatism. 

Orthopnoea ;  praecordial  pain. 

Heart's  impulse  feeble,  but 
perceptible  a  little  to  left 
and  below  left  nipple, 
fifth  interspace. 


Boy,  six  years. 


Attack  followed  acute  artic- 
ular rheumatism. 

Orthopnoea ;  praecordial  pain. 

Heart's  impulse  feeble,  but 
perceptible  a  little  to  left 
and  below  left  nipple, 
fifth  interspace. 


Girl,  eight  years.  Augusts, 
1887. 

Attack  followed  acute  artic- 
ular rheumatism. 

Orthopnoea ;  praecordial  pain. 

Heart's  impulse  feeble,  but 
perceptible  and  felt  all 
over  cardiac  area,  with 
apex-beat  a  little  below 
and  to  left  of  left  nipple, 
fifth  interspace. 
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Case  I. 
Endocarditis ;  Dilated  Heart. 


Vertical  absolute  dulness 
not  increased. 

Absolute  dulness  under  the 
sternum  and  to  the  left  of 
sternum  ;  identical  with 
Cases  II.  and  III. 

Absolute  dulnes.s  did  not 
extend  to  right  of  ster- 


Systolic  muraiur  at  apex. 


Recovery. 


Case  II. 
Pericarditis ;  Efl'usion. 


Vertical  absolute  dulness 
not  increased. 

Absolute  dulness  under  the 
sternum  and  to  left  of  ster- 
num ;  identical  with  Cases 
I.  and  III. 

Absolute  dulness  in  fifth 
right  interspace  two  or 
three  centimetres  from 
edge  of  sternum. 

Pericardial  friction-rub  at 
base. 


Recovery. 


Case  III. 

Endocarditis  ;  Enlarged  Heart ; 

Pericardial  Effusion. 


Vertical  absolute  dulness  not 
increased. 

Absolute  dulness  under  the 
sternum  and  to  left  of  ster- 
num ;  identical  with  Cases 
I.  and  11. 

Absolute  dulness  in  fifth 
right  interspace  three  or 
four  centimetres  from  edge 
of  sternum. 

Soft  systolic  murmur  at  apex, 
transmitted  to  axilla.  Peri- 
cardial friction-rub  at  base. 

August  6 :  Less  dulness  in 
fifth  right  interspace  ;  apex- 
murmur  much  louder  and 
harsh. 

August  II :  Dulness  only  to 
right  edge  of  sternum. 

August  18  :  Dulness  only  to 
middle  of  sternum  ;  fric- 
tion-rub ceased. 

December  1,  1887:  Phj'sical 
examination  the  same  as 
on  August  18,  showing 
enlarged  heart  and  mitral 
systolic  murnmr. 


It  will  be  observed  that  the  symptomatology,  both  general  and  local,  of 
these  cases  was  (with  the  exception  of  the  friction-sounds,  murmurs,  and 
percussion)  identical,  and  that  where  an  effusion  was  present  dulness  was 
found  in  the  fifth  right  interspace,  while  where  it  was  absent  dulness  was 
not  found  in  this  interspace.  These  especial  cases  with  friction-sounds  and 
murmurs  were  merely  chosen  so  that  there  should  be  no  doubt  as  to  the 
disease  with  which  we  were  dealing  when  testing  the  value  of  the  percus- 
siou-limits  for  diagnosis. 

The  occurrence  of  pericarditis,  with  its  accompanying  effusion,  has  been 
referred  to  as  liable  to  appear  in  the  later  stages  of  scarlet  fever.  Dilata- 
tion of  the  heart  also  occurs,  according  to  Steffen,  late  in  scarlet  fever, 
especially  where  from  the  age  of  the  patient  (three  to  eight  years,  as  shown 
by  Gerhardt)  the  so-called  physiological  hyperti'ophy  of  the  heart  is  present, 
and  the  tendency  to  enlargement  is  still  further  prompted  by  the  increased 
blood-pressure  from  the  diseased  kidney.  In  addition  to  these  inciting 
causes  at  from  three  to  eight  years,  we  find  the  fifth  year  ^  an  especially 


'  A.  Jacobi,  Heart  and  Blood-Vessels  in  the  Younj; 
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critical  period  for  the  heart,  as  it  is  at  this  age  that  a  comparative  stand- 
still in  its  growth  takes  jilace  (Boyd)  aud  yet  its  work  goes  on  increasing. 
The  age  of  the  patient  when  from  three  to  eight  years  should,  then,  be 
taken  into  consideration  when  we  find  a  diminished  resonance  over  the 
lower  two-thirds  of  the  sternum  where  in  infants  and  adults  we  normally 
find  resonance,  since  we  may  mistake  a  physiological  area  of  dulness  for  the 
dulness  of  a  small  effusion.  The  writer  has  personally  verified,  by  the 
percussion  of  a  large  number  of  subjects  in  the  first  twelve  years  of  life, 
the  following  points.  In  infancy  there  is,  as  a  rule,  resonance  under  the 
sternum  corresponding  to  the  resonance  of  the  young  adult  aud  the  adult. 
From  two  to  three  years  up  to  eight  or  ten  years  quite  a  number  of  appar- 
ently healthy,  well-formed  subjects  were  found  to  have  dulness  along  the 
lower  two-thirds  of  the  sternum.  It  is  well  to  state  here  that  the  writer 
has  percussed  very  large  numbers  of  infants  and  children,  both  healthy  and 
diseased,  and  of  all  ages,  in  the  fifth  right  interspace,  and  has  found  this 
interspace  resonant. 

In  connection  with  pericardial  effusions  we  should  refer  to  the  possi- 
bility of  both  complete  and  partial  obliteration  of  the  pericardial  cavity 
occurring  in  children.  Where  severe  cardiac  symptoms  are  present  aud  no 
valvular  murmurs,  we  should,  in  youthful  subjects,  think  first  of  degenera- 
tion of  the  heart-muscle  itself,  and  next  of  pericardial  adhesions.  When, 
again,  the  absolute  area  of  dulness  remains  unchanged  and  there  are  well- 
marked  systolic  retractions,  the  presence  of  pericardial  adhesions  is  highly 
probable. 

Prognosis. — In  early  infancy  diffuse  pericarditis  is  a  very  dangerous 
disease  and  usually  leads  to  speedy  death.  In  later  childhood  its  course  and 
results  are  subject  to  the  same  influences  as  in  adults,  aud  in  the  acute  form 
the  disease  has  a  tendency  to  recovery. 

Treatment. — The  treatment  of  pericarditis  in  the  young  does  not  differ 
materially  from  that  of  older  subjects,  and  depends  upon  the  various  causes 
which  have  been  spoken  of  in  the  section  on  the  etiology  of  the  disease. 

The  tendency  to  heart-failure,  however,  which  is  so  pronounced  in  the 
child,  should  early  in  the  disease  be  appreciated,  and,  while  measures  to 
relieve  the  affected  organ  should  be  adopted,  as  in  the  adult, — whether  they 
be  by  means  of  absolute  physical  and  mental  rest,  or  with  the  rubber- 
tubing  coil  containing  ice-water,  or  with  the  bromides  and  oj)ium  or  saU- 
cylate  of  sodium, — we  should,  by  the  judicious  use  of  digitalis,  endeavor  to 
forestall  the  crippling  of  the  heart  which  is  likely  to  occur  after  the  early 
days  of  the  disease.  We  should  also  make  use  of  stimulants  whenever 
there  is  a  general  indication  for  them. 

Paracentesis  of  the  pericardium  is  valuable  in  the  child  as  in  the  adult, 
and  should  unhesitatingly  be  performed,  no  matter  what  the  cause  of  the 
disease  may  be,  whenever  life  is  endangered  from  undue  distention  of  the 
pericardial  sac. 

The  description  of  the  operation  of  paracentesis  has  been  so  ably  pre- 
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sented  by  Dr.  Roberts,  in  his  work  oo  "  Paracentesis  of  the  Pericardium," 
that  it  would  hardly  be  \vell  to  repeat  it  here.  Roberts's  aspirating-needle, 
containing  a  flexible  tube,  which  can  be  thrust  forward  so  as  to  protect  the 
heart  from  the  point  of  the  needle  after  the  j)ericardium  has  been  entered, 
cau  be  used  in  serous  effusions  and  where  it  is  decided  to  tap  to  the  lefl 
of  the  sternum.     It  is  represented  in  Fig.  8.     Roberts  considers  the  sjiace 

Fig.  8. 


Eoberts's  pericardial  trocar. 

between  the  ensiform  appendix  and  the  left  seventh  cartilage  the  safest 
point  for  tapping.  The  fifth  left  interspace  is,  however,  a  favorite  place 
with  operators.  The  possibility  of  wounding  the  heart  should  be  taken 
into  consideration  and  avoided, — although  cases  have  occurred  where  no 
harm  has  come  from  tapping  the  right  ventricle.  Deaths,  however,  are 
also  recorded  where  the  heart  has  been  punctured  in  the  region  of  the 
auricles  and  the  upper  segment  of  the  right  ventricle. 

An  important  point,  both  in  diagnosis  and  in  treatment,  should  here  be 
spoken  of.  It  has  been  held,  by  certain  authorities,  that  the  heart's  apex  is 
found,  in  effusions,  to  be  tilted  upward  and  inward  towards  the  sternal  end 
of  the  fourth  interspace, — that  is,  it  is  floated  up  by  the  effusion.  Direct 
proof  of  this  is,  however,  wanting,  and  it  is  believed  by  the  writer,  from 
his  careful  investigations  on  this  subject,  that  this  is  an  erroneous  view. 
It  would  seemingly  be  impossible  for  the  heart  not  to  sink,  rather  than  to 
be  floated  up,  unless  the  specific  gravity  of  the  effusion  was  greater  than 
1050,'  which  it  is  highly  improbable  would  occur  in  an  ordinary  pericardial 
effusion,  for  the  specific  gravity  of  a  purely  purulent  fluid  is  only  about 
1032.  How,  then,  can  we  explain  the  clinical  phenomena  of  the  heart- 
beat in  the  region  of  the  fourth  left  interspace?  Referring  to  Fig.  2,  it 
seems  plausible  to  account  for  this  pulsation  by  the  tumultuous  action  of 
that  portion  of  the  right  ventricle  which  is  seen  to  be  free  from  the  effusion 
in  the  fourth  interspace  when  a  small  eff'usion  is  2:)resent. 

On  examining  the  cacao-butter  casts,  it  is  found,  also,  that  this  portion 
of  the  heart  is,  in  the  larger  effusions,  covered  by  a  very  thin  layer  of  fluid, 
through  which  the  impulse  of  the  heart  could  easily  be  felt  and  seen.  This 
fact  is  of  especial  significance  when  we  consider  that  both  Ludwig  and 
Bowditch  have  observed  that  the  impulse  of  the  heart,  as  seen  normally  in 
the  fifth  left  interspace,  need  not  necessarily  be  caused  by  the  heart's  apex, 
but  by  a  portion  of  the  heart  above  the  apex  striking  against  the  thoracic 
wall.     We  should  here  consider,  also,  that  the  impulse,  in  children,  is  often 

'  The  writer  has  determined,  by  direct  experiment,  that  the  specific  gravity  of  a  fluid 
must  be  10.50  in  order  that  the  heart  should  float  in  it. 
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normally  in  the  fourth  interspace.  In  Case  III.,  described  in  the  table  on 
page  862,  it  is  recorded  that  the  impulse  was  felt  throughout  the  whole 
cardiac  area,  but  that  it  was  still  pronounced  in  the  fifth  interspace.  Now 
if  in  this  case  there  had  been  a  larger  eifusion,  the  apex  and  the  lower 
segment  of  the  right  ventricle  being  surrounded  by  a  mass  of  fluid,  the 
impulse  would  have  been  lost  in  the  fifth  interspace,  while  in  the  fourth 
interspace,  where  the  ventricle  is  covered  by  only  a  thin  layer  of  overlying 
fluid,  the  impulse  could  have  continued  to  be  both  seen  and  felt,  thus  simu- 
lating an  apex-beat.  The  writer  believes  that  this  is  the  explanation  of  all 
these  so-called  misplaced  apex-beats  in  pericardial  effusions. 

From  tlie  above  facts, — namely,  that  the  heart,  when  effusion  is  present, 
remains  in  its  usual  position,  and  does  not,  even  when  much  enlarged,  im- 
pinge on  the  fifth  right  interspace,  and  that  the  effusion,  even  when  in  as 
small  an  amount  as  one  hundred  cubic  centimetres,  is  found  in  the  fifth  right 
interspace, — is  it  not  more  rational  to  choose  the  fifth  right  interspace  as  the 
point  for  tapping,  thus  avoiding  all  question  of  injuring  the  heart  ?  When 
we  tap  the  pleura,  we  avoid  the  heart  as  much  as  possible :  why  not  carry 
out  the  same  rule  in  paracentesis  of  the  pericardium?  The  writer  has 
tapped  the  pericardium  in  the  fifth  right  interspace  a  number  of  times  on 
the  cadaver,  and  has  removed  the  fluid  as  easily  as  in  the  fifth  left  inter- 
space. So  far  as  he  knows,  however,  the  pericardium  has  not  yet  been 
tapped  in  the  fifth  right  interspace  in  the  living  subject :  so  that  the  practical 
bearing  of  the  above  remarks  must  be  left  for  future  investigation. 


Hydropericardium,  HiEMOPBRicARDiuM,  and  Pneumopericar- 
dium may  all  occur  in  childhood,  but  they  appear  to  have  no  symptoms  by 
which  they  can  be  distinguished  from  the  adult  disease. 
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DISEASES  OF  THE  BLOOD-VESSEI^, 

AND 

THEIR  OPERATIVE  TREATMENT. 

By  J.  COLLINS   WAEEEN,  M.D. 


One  of  the  most  marked  of  the  congenital  defects  of  the  blood-vessels 
is  stenosis  of  the  aorta,  or  a  constriction  of  that  vessel  in  the  neighborhood 
of  the  ductus  arteriosus. 

In  early  foetal  life  the  aortic  arch  terminates  by  a  narrow  funnel-shaped 
opening,  known  as  tlie  isthmus  aortre,  in  the  centre  of  a  second  arch  formed 
by  the  junction  of  the  ductus  arteriosus  with  the  descending  aorta.  If  the 
isthmus  does  not  disajjpear  with  the  termination  of  fcetal  life,  a  deep  con- 
striction of  the  aortic  wall  is  seen  just  below  the  opening  of  the  left  sub- 
clavian artery.  The  origin  of  this  artery  may  be  involved  in  the  constric- 
tion, but  this  is  not  usual  :^  sometimes  the  constriction  is  below  the  opening 
of  the  ductus.' 

The  walls  of  the  aorta  are  frequently  healthy  at  this  point ;  in  other 
cases,  however,  they  are  thickened  and  thrown  into  irregular  folds,  as  if 
they  partook  somewhat  of  the  anatomical  character  of  the  walls  of  the 
ductus. 

Sometimes  a  complete  obliteration  of  the  ductus  takes  place  during  foetal 
life,  or  there  is  an  absence  of  the  isthmus.  The  compensation  for  this 
narrowing  takes  place  through  an  increased  action  of  the  left  ventricle  and  a 
collateral  circulation  between  the  subclavian  and  the  thoracic  and  abdominal 
aorta.  There  will  also  be  a  dilatation  of  the  aortic  area  with  endocarditis, 
and  atheromatous  changes  and  even  aneurism  may  result. 

The  symptoms  of  this  lesion  are  not  usually  pronounced  in  early  life, 
but  may  show  themselves  in  palpitations,  dyspnoea,  and  the  pulsations  of 
the  large  collateral  branches  around  the  shoulders  and  the  ribs. 

Death  may  occur  from  rupture  of  the  heart  or  aorta,  from  aneurism, 
from  pulmonary  complications,  or  from  apoplexy. 

•  Garland,  Pepper's  System  of  Medicine,  vol.  iii. 
'  Rauchfuss,  Handbuch  der  Kinderkrankheiten,  vol  iv.,  Gerhardt. 
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This  malformation  is,  however,  fortunately  exceedingly  rare,  although  a 
slight  degree  of  narrowing  of  the  aorta  is  often  seen  at  this  point  in  new- 
born infants. 

In  the  newly-born  animal  it  has  been  found  l)y  experiment  that  the 
arterial  pressure  is  very  small :  it  is  but  ninety  millimetres  in  the  newly- 
born  dog,  whereas  in  the  adult  animal  it  amounts  to  one  hundred  and  sixty 
or  one  hundred  and  eighty.  Even  as  large  arteries  as  the  carotid  are  said 
not  to  spurt  when  divided.'  It  is  partly  due  to  this  fact  that  the  cord  when 
not  tied  will  often  not  bleed.  The  pulse  of  the  infant  and  the  pulse  of 
the  child  differ  greatly  from  that  of  the  adult :  the  pulse  of  tlie  fcetus 
varies  from  one  hundred  and  twenty-four  to  one  hundred  and  fifty  beats  ; 
in  the  new-born  child  it  is  about  one  hundred  and  thirty-six  in  the  average 
case;  at  six  years  it  is  one  hundred,  and  at  thirteen  it  is  eighty-eight. 

The  pulse  is  less  rapid  in  tall  children  than  in  short  ones.  It  is  often 
impossible  to  obtain  the  pulse  in  the  usual  way  at  the  wrist,  particularly 
during  the  first  ten  days  of  life ;  in  which  case  the  femoral  or  the  carotid 
will  be  found  more  accessible.  If  the  number  of  beats  only  is  desired,  the 
open  fontanel  offers  the  simplest  means  of  observation.  In  healthy  children 
the  pulse  should  be  regular  and  of  equal  strength.  In  young  children  there 
is  frequently  irregularity  of  the  pulse  due  to  momentary  slight  derange- 
ments of  the  digestion  and  other  minor  disturbance  :  with  growth,  however, 
this  irregularity  becomes  less  marked. 

Sphygmographic  study  of  the  pulse  shows  an  absence  of  dicrotism  :  this 
is  due  partly  to  the  diminished  tension  and  partly  to  the  short  arterial 
circuit.^ 

The  strength  of  the  pulse  is  easily  impaired  by  slight  functional  dis- 
turbances. 

The  rate  of  growth  of  the  different  arteries  varies  considerably  after 
birth.  It  is  smallest  in  the  carotid,  and  greatest  in  the  renal  and  femoral 
arteries.  These  differences  are  due  to  the  variation  in  the  growth  of  the 
various  parts  of  the  body  which  the  vessels  supply. 

Any  variation  in  the  normal  rate  of  development  may  therefore  have  an 
important  bearing  on  the  nutrition  of  certain  portions  of  the  body  or  on  the 
iiealth  of  the  individual. 

All  tiie  large  arteries  continue  to  grow  until  the  twentieth  year,  but  do 
not  entirely  cease  to  develop  after  that  period.  In  the  veins  numerous 
valves  aid  the  circulation,  both  in  the  extremities  and  in  the  intestines,'' 
which  disappear  in  later  life. 

An  insufficient  growth  of  the  heart  and  blood-vessels  is  often  found. 
Either  may  occur  alone.  The  aorta  may  not  exceed  in  size  the  normal  iliac 
or  carotid :  the  heart  of  a  child  nine  years  of  age  may  be  no  larger  than 

'  Jacobi,  Heart  and  Blood- Vessels  in  the  Young,  Brooklyn  Medical  Journal,  March, 
1888. 

''  Keating  and  Edwards,  Archives  of  Pediatrics,  December,  1888. 
'  W.  S.  Bryant,  Boston  Med.  and  Surg.  Journal,  October  25,  1888. 
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that  of  a  new-born  infant.  Rokitansky  observed  the  deficiency  particularly 
in  females,  and  with  it  an  imperfect  development  of  the  body  and  especially 
of  the  sexual  organs.*  Virchow  gave  to  this  condition  the  name  of  hypo- 
plasia of  the  vessels.  He  showed  the  frequent  concurrence  of  chlorosis, 
due  to  imperfect  development  of  the  arteries,  and  also  of  the  hemorrhagic 
diathesis,  which  was  regarded  as  caused  by  the  increased  blood-pressure  and 
an  incomplete  development  of  the  wall  of  the  vessel.  Other  manifestations 
of  disease  are  produced  by  this  condition  of  the  vessels.  Anaemia  associ- 
ated with  degeneration  of  the  tissue  of  the  heart,  and  endarteritis  with  fatty 
degeneration  and  thinness  of  the  vessels,  are  not  infrequent  accompani- 
ments. Jacobi*  mentions  the  case  of  a  lady,  whose  death  occurred  at 
thirty-two  years  of  age  with  granular  degeneration  of  the  heart,  in  whom 
the  large  vessels  were  of  uncommonly  small  circumference.  Certain  vas- 
cular districts  only  may  be  affected,  as  in  the  lungs  or  the  kidneys,  giving 
rise  to  strong  predisposition  to  disease  in  these  organs :  all  such  troubles 
may  become  more  manifest  at  the  age  of  puberty,  when,  in  the  normal  con- 
dition, an  unusual  development  of  the  heart  and  aortic  system  takes  place. 
Swelling  and  congestion  of  certain  organs  may  occur,  and  also  nutritive 
disorders  such  as  are  seen  in  the  bones  in  rickets.  Catarrh  of  the  pharynx 
and  respiratory  organs  may  also  be  caused  by  the  slowness  of  the  circulation 
when  the  normal  relation  between  the  heart  and  the  blood-vessels  is  disturbed. 
Apart  from  disease,  the  walls  of  the  aorta  may  be  unusually  thin  and  the 
elastic  coats  more  yielding.  Many  anomalies  are  also  sometimes  observed 
in  the  origin  of  the  intercostal  arteries,  more  frequently  in  the  thoracic  than 
in  the  abdominal  aoi'ta.  A  peculiar  wavy  and  net-like  condition  of  the 
intima  was  seen  by  Virchow,  due  to  thickening  of  that  tunic,  giving  rise 
to  a  predisposition  to  atheromatous  changes  in  the  walls  and  to  the  develop- 
ment of  aneurism. 

Jacobi  mentions  the  cases  of  two  infants  in  which  bleeding  occurred 
spontaneously,  merely  from  excessive  thinness  of  the  walls  of  the  vessels. 
The  blood  would  trickle  from  the  surface  of  the  lower  extremities  like  per- 
spiration, in  drops,  day  after  day,  until  the  baby  died  of  exhaustion.  Many 
of  these  cases  of  hemorrhagic  diathesis  are,  however,  due  to  syphilis.  Actual 
rupture  of  the  aorta  from  thinness  of  the  walls  is  reported  by  Rokitansky. 

Imperfect  development  of  the  sexual  organs  and  other  portions  of  the 
body  may  be  due  to  this  condition. 

The  symptoms  of  this  condition  include  ansemia,  palpitations,  and  dis- 
turbances of  the  sexual  functions  especially  in  females. 

In  rapidly-growing  children  there  will  frequently  be  found  a  dispropor- 
tion between  the  size  of  the  body  and  the  vigor  and  development  of  the 
arterial  sj-stem.  Disturbances  of  the  circulation  will  be  especially  apparent 
at  this  period.  There  will  be  a  disproportion  in  the  force  of  the  heart-beat 
and  the  strength  of  the  pulse  at  the  wrist.     Palpitations  are  observed  with 

'  Bauchfuss,  op.  cit.  '  Op.  cit.  p.  12. 
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unusual  frequency  at  such  times.  Such  conditions  necessitate  careful  super- 
vision of  the  child's  daily  life  both  at  home  and  at  school,  and  especial 
attention  to  the  regulation  of  the  diet. 

Oinphalitis. — Inflammation  of  the  tissues  of  the  cord  and  navel  are 
frequently  observed  in  cases  of  premature  birth.  If  the  inflammation 
extends  from  the  tissues  which  form  the  stump  to  the  vessels,  the  condition 
may  become  a  grave  one.  The  complication  begins  as  a  periarteritis  or  a 
periphlebitis,  and,  when  the  inflammation  extends  through  the  coats  to  the 
interior,  thrombosis  will  take  place.  Runge'  considers  arteritis  a  more 
dangerous  and  more  frequent  complication  than  phlebitis,  contrary  to  the 
usual  theory.  Of  fifty-five  autopsies  jjerformed  by  him,  in  fifty-four  arte- 
ritis was  found,  and  in  only  one  case  did  phlebitis  exist.  This  great  pre- 
disposition of  the  arteries  to  inflammation  is  due  to  the  unusual  thickness 
of  the  periadventitial  tissue,  which  is  nearly  double  that  seen  in  the  veins. 
When  the  tissue  once  becomes  involved  in  the  inflammatory  process,  the 
inflammation  may  creep  along  the  walls  of  these  vessels  for  a  considerable 
distance  into  the  anterior,  but  does  not  extend  beyond  the  point  at  which 
the  hypogastric  arteries  are  reflected  upon  the  walls  of  the  bladder.  This 
tissue  is  found  to  be  infiltrated  with  exudation,  and  at  points  to  contain  foci 
of  pus.  The  disease  is  sej^tic  in  origin  and  usually  terminates  in  a  fatal 
septicaemia.  A  frequent  complication  is  pneumonia,  M'hich  was  found  in 
more  than  half  the  cases  by  Runge.  The  source  of  the  infection  is  usually 
found  in  another  child,  as  the  disease  generally  occurs  in  hospitals,  but  it 
may  come  from  the  mother. 

Phlebitis  is  a  much  less  frequent  form  of  inflammation.  AVhen  once 
developed,  it  may  extend  along  the  umbilical  vein  to  the  liver  and  be  fol- 
lowed by  hepatitis.  There  will  be  a  corresponding  constitutional  disturb- 
ance, and  both  the  fever  and  the  icterus  will  usually  be  observed. 

The  most  dangerous  form  of  hemorrhage  which  occurs  in  the  early  days 
of  life  is  that  which  takes  place  from  the  umbilicus.  Umbilical  hemorrhage 
is  of  two  kinds :  that  which  takes  place  from  the  umbilical  vessels,  and  that 
which  consists  in  an  oozing  from  the  tissues  of  the  navel. 

The  umbilical  vessels  do  not  usually  bleed  when  cut,  owing  to  the  large 
amount  of  muscular  fibre  which  they  contain,  which  causes  a  powerful  con- 
traction of  the  cut  ends.  The  expansion  of  the  lungs  also  favors  htemos- 
tasis  by  lessening  the  pressure  in  the  descending  aorta  and  hypogastric 
arteries.  If  the  lungs  do  not  expand  well,  the  cut  vessels  are  much  more 
inclined  to  bleed. 

It  is  found  ^  that  the  cessation  of  pulsation  in  the  umbilical  arteries 
begins  at  the  placenta  and  gradually  works  towards  the  umbilicus.  Even 
where  these  vessels  have  ceased  to  beat,  the  hypogastric  arteries  may  still 
continue  to  pulsate  strongly.     If  the  cord  is  divided  close  to  the  navel,  the 

-  Kunge,  Die  Krankheiten  der  ersten  Lebenstage,  1885. 
'  Kunge,  op.  cit. 
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danger  of  bleeding  will  therefore  be  gi-eater.  A  hot  bath  may  fiivor  bleed- 
ing from  these  vessels  by  relaxing  the  constricting  fibres.  Mummification 
of  the  cord  of  course  averts  this  danger,  but  if  moist  gangrene  take  place, 
as  sometimes  occurs,  bleeding  may  result. 

Slight  bleedings  at  the  time  of  separation  of  the  cord  are  easily  con- 
trolled, and  the  forms  of  hemorrhage  from  the  vessels  here  described  are  not 
specially  dangerous  to  life.  Removal  of  the  clots  and  free  exposure  to  the 
air  may  often  be  sufficient  to  arrest  further  bleeding.  Firm  compression 
by  an  antiseptic  pad  held  in  place  by  a  broad  strip  of  adhesive  plaster  en- 
circling the  body  will  probably  also  be  efficacious. 

A  far  more  grave  accident  is  the  so-called  idiopathic  hemorrhage  or 
bleeding  from  the  capillaries  of  the  stump  of  the  navel.  This  consists  in 
an  oozing  of  blood,  either  before  or  after  separation  of  the  cord,  from  the 
navel,  from  no  visible  vessel.  There  has  been  much  speculation  as  to  the 
origin  of  this  form  of  hemorrhage.  Minot'  regards  it  as  one  of  the  various 
manifestations  of  the  hemorrhagic  diathesis.  Bleeding  from  the  stomach 
and  from  the  intestines  is  a  not  infrequent  accompaniment.  Many  writers 
have,  however,  attributed  the  bleeding  to  the  icterus  which  is  so  frequently 
seen  with  it.  The  presence  of  icterus  has  been  ascribed  to  obstruction  or 
absence  of  the  gall-ducts,  but  it  is  more  probably  htematogenous  and  de- 
pendent upon  a  septic  condition.  The  toxic  effect  of  the  bile  or  septic 
material  is  supposed  to  impair  the  blood,  rendering  it  thinner  and  less 
coagulable.  The  pathology  of  this  affection  is  more  fully  described  in  the 
article  on  diseases  of  the  umbilicus. 

The  disease  is  a  most  fatal  one,  Grandidier  placing  the  mortality  as  high 
as  eighty-three  per  cent.  Fortunately,  it  is  extremely  rare:  Dr.  Thayer^ 
refers  to  24,5.33  births  with  only  five  cases  of  hemorrhage. 

Compression,  styptics,  transfixion  with  needles  and  ligature,  and  actual 
cautery  have  all  been  unsuccessfully  employed.  One  writer  has  described 
this  fijrm  of  bleeding  as  fatal  by  virtue  of  necessity,  and  beyond  the  reach 
of  medical  agents. 

Spontaneous  aneurism  in  subjects  under  twenty  years  of  age  is  an  ex- 
ceedingly rare  affection.  Intracranial  aneurism  appears  to  be  the  most 
common  form  ;  but  aneurisms  of  the  aorta  and  other  arteries  in  the  body  are 
also  reported. 

Excluding  the  intracranial  variety,  R.  W.  Parker^  lias  collected  fifteen 
cases,  being  all  he  could  find  of  the  original  records.  In  some  of  these, 
disease  of  the  aortic  valves  existed :  in  two  cases  only  was  it  stated  that 
the  arteries  were  diseased,  and  but  in  two  cases  was  the  heart  stated  to  be 
healthy.  He  reports  the  case  of  a  boy  aged  twelve  with  spontaneous  fem- 
oral aneurism  :  old  hip-disease  existed  in  the  other  limb.  The  femoral  was 
tied,  and  the  wound  healed  over,  but  the  child  died  twenty-five  days  later 

1  Amer.  Jour.  Med.  Sci.,  1852. 

2  N.  y.  Med.  Jour.,  Oct.  17,  1885. 

'  Medico-Chirurg.  Trans.,  vol.  Ixvii.,  1884. 
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from  epistaxis.  At  the  autopsy  disease  of  the  aortic  valves  was  found. 
Bryaut  and  Goodhart '  give  a  case  of  aneurism  in  a  young  subject,  associ- 
ated with  infarctions  in  internal  organs. 

Dr.  Norman  Moore  ^  reports  the  case  of  a  child  seven  years  of  age 
who  died  suddenly.  There  was  a  history  of  previous  acute  rheumatism. 
The  heart  was  hypertrophied ;  growths  were  found  on  the  mitral  valve  and 
also  on  the  aortic  valves.  There  was  an  aneurism,  the  size  of  a  hazel-nut, 
of  the  right  common  iliac.  There  was  no  evidence  in  this  case  of  the  ex- 
istence of  arterial  disease  either  in  tlie  form  of  endarteritis  or  in  that  of 
degeneration  of  the  coats  of  the  arteries. 

A  second  case,  reported  by  the  same  author,  was  a  child  five  years  of 
age  who  died  of  tubercular  meningitis.  Growths  were  found  on  all  the 
cardiac  valves,  and  above  the  valves  there  existed  an  aneurism  of  the 
arch  of  the  aorta,  on  the  shallow  pouch  of  which  there  were  several  small 
endarterial  growths.  The  aneurism  in  this  case  was,  he  thinks,  due  to  an 
acute  endarteritis  contemporaneous  with  endocarditis.  The  former  case  he 
regards  as  of  embolic  origin. 

W.  W.  Keen^  reports  two  cases  of  aneurism.  One,  in  a  Swedish  girl 
eighteen  years  of  age,  was  an  arterio- venous  aneurism  of  the  brachial,  \\hich 
was  cured  by  ligature.  The  disease  appeared  shortly  after  a  sunstroke. 
There  were  signs  of  an  aneurism  of  the  innominate  also.  The  origin  of 
the  aneurism  was  attributed  to  a  diseased  state  of  the  arterial  walls.  The 
second  case  reported  was  an  aneurism  of  the  interosseous  artery  of  the  hand 
of  a  child  eight  years  old,  appearing  spontaneously,  and  disappearing  also 
spontaneously  seven  or  eight  years  later. 

Dr.  Keen  has  collected  from  literature  eleven  cases  in  addition  to  those 
of  Dr.  Parker,  making  twenty-eight  in  all.  In  two  cases  the  aneurism 
was  situated  at  tiie  elbow ;  in  another  case  there  was  an  arterio-venous 
aneurism  of  the  occipital  artery  and  the  riglit  and  left  transverse  sinuses. 
Curiously  enough,  in  this  case,  also,  the  disease  M'as  apparently  due  to  sun- 
stroke. In  three  cases  the  aneurism  was  situated  in  the  arch  of  the  aorta, 
one  of  these  existing  in  a  still-born  child.  In  a  girl  twenty  years  of  age 
there  were  multiple  aneurisms  and  multiple  emboli  in  the  vessels  of  the 
brain,  triuik,  and  extremities.  In  one  case  there  existed  an  aneurism  of 
the  ductus  arteriosus  in  a  child  one  month  old,  doubtless  due  to  insufficient 
cicatrization  of  tlie  aortic  wall  at  the  point  of  insertion  of  the  ductus 
arteriosus.  Two  cases  can  be  added  to  this  list,  making  in  all  thirty. 
Thibierge  rejiorts  a  case  of  aneurism  of  the  arch  of  the  aorta  in  a  girl  of 
seventeen.*  Madrazo*  mentions  a  case  of  popliteal  aneurism  opening  into 
the  knee-joint  in  a  boy  fifteen  years  old. 

'  Trans.  Path.  Soc,  vol.  xxviii.,  1877. 

'  Ibid.,  vol.  xxxiv.,  1883. 

'  Phila.  Med.  News,  1887. 

'  La  France  Med.,  Paris,  1881,  ii.  913. 

5  L'Echo  Med.,  Toulouse,  1888,  2e  ser.,  ii.  93. 
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The  frequent  association  of  aneurism  with  heart-disease  at  this  period 
of  life,  and  the  rarity  of  arterial  degeneration,  make  it  highly  probable  that 
there  is  a  close  connection  between  these  two  aifections. 

The  origin  of  aneurism  from  embolism  was,  we  believe,  first  pointed 
out  by  Ponfick ;  but  this  view  has  been  frequently  confirmed  by  English 
writers. 

Precisely  how  the  embolus  gives  rise  to  the  local  changes  which  termi- 
nate in  dilatation  of  the  vessel  is  not  clear  in  all  cases.  It  is  possible  tiiat 
the  embolus  may  be  arrested  in  an  artery  which  is  gradually  being  occluded 
by  endarteritis,  and  that  the  remainder  of  the  softened  area  is  dilated  by 
the  force  of  the  current.  Goodhart  publishes  cases  of  aneurism  following 
ulcerative  endocarditis,  and  attributes  the  dilatation  of  the  artery  to  a  viru- 
lent action  of  the  embolus  which  led  to  changes  in  the  walls  of  the  vessel 
at  the  point  of  obstruction.  Parker  doubts  the  embolic  origin  of  these 
aneurisms,  and  attributes  the  dilatation  to  local  changes  similar  to  those 
which  produced  the  emboli. 

In  writing  on  cerebral  aneurism,  Kidd '  remarks,  "  The  dilatation  con- 
sequent on  the  partial  obstruction  causing  interference  in  the  nutrition  of 
the  contiguous  parts  as  well  as  of  the  walls  of  the  artery  itself,  the  weak- 
ened arterial  wall  yields  at  the  spot  where  it  is  least  supported  by  the  sur- 
rounding tissues,  and  gradually  an  aneurism  is  formed."  He  suggests  that 
the  sharp  point  of  an  embolus  may  occasionally  pierce  the  wall  of  the 
vessel  and  thus  give  rise  to  aneurism.^ 

Intracranial  aneurism  is  perhaps  the  most  common  variety  of  spon- 
taneous aneurisms  in  children.  Church  publishes  a  table  of  thirteen 
cases  in  subjects  under  twenty  years  of  age.  In  seven  of  these  cases  heart- 
disease  existed,  and  in  six  of  these  there  were  vegetations  upon  the  valves. 
He  regards  this  form  of  aneurism  as  due  to  embolism,  and  is  inclined  to 
think  that  disease  of  the  arterial  wall  is  rarely  if  ever  a  cause  of  the  dis- 
ease. Yet  West^  reports  a  case  of  aneurism  of  the  left  middle  cerebral 
artery  in  a  boy  twelve  years  old  following  scarlet  fever  at  eight  years  of 
age.  There  was,  indeed,  mitral  insufficiency.  Keating  and  Edwards,* 
however,  regard  this  as  a  case  of  dilatation  due  to  atheromatous  degenera- 
tion of  the  vessel.  The  same  authors  caution  against  mistakes  in  diagnosis 
of  aneurism,  which  are  by  no  means  uncommon.  Hare"  reports  a  case  of 
spurious  aneurism  of  the  innominate  in  a  girl  aged  seventeen.  In  this  case 
the  most  definite  signs  of  true  aneurism  were  present,  yet  a  post-mortem 
examination  proved  the  absence  of  any  lesion  of  the  blood-vessel. 

Endarteritis  with  degenerative  changes  seems  to  be  a  rare  affection  in 
children.     Judging  from  the  cases  cited,  it  would  appear  that  the  blood- 

'  St.  Barthol.  Hosp.  Rep.,  vol.  xxii.,  1886. 

'Ibid.,  1870. 

'  Path.  Trans.,  vol.  xxxii.,  1881. 

*  Diseases  of  the  Heart  and  Circulation,  1888. 
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vessels  of  the  brain  and  the  walls  of  the  aorta  are  the  points  chiefly  affected, 
although  other  large  vessels  are  occasionally  the  seat  of  atheroma. 

Traumatic  aneurism  is  not  of  infrequent  occurrence  in  childhood,  owing 
to  wounds  inflicted  by  the  jack-knife  and  other  sharp-pointed  instruments. 
It  is  said  that  wounds  of  the  femoral  artery  are  not  infrequently  caused 
during  the  operation  of  whittling,  when,  the  knife  being  accidentally 
dropped,  the  child  quickly  closes  his  thighs  to  catch  the  falling  object. 

Such  is  the  probable  origin  of  a  case  reported  by  the  writer.^  The 
patient  entered  the  Massachusetts  Hospital  at  the  age  of  twenty-five  years 
with  a  large  pulsating  tumor  on  the  middle  of  the  left  thigh.  He  had 
stabbed  himself,  while  whittling,  twelve  years  before  :  a  fortnight  after  the 
accident  a  pulsating  swelling  was  noticed  the  size  of  a  pullet's  egg.  It 
increased  very  slowly  in  size  until  six  months  previous  to  his  entrance  to 
the  hospital,  since  which  time  it  had  grown  rapidly.  It  had  two  lobes,  each 
about  as  large  as  a  medium-sized  cocoa-nut.  It  proved  to  be  a  varicose 
aneurism.  The  "old  operation"  of  Antyllus  was  proposed,  the  vessels 
being  tied  at  each  end  and  the  sac  dissected  out.  The  patient  made  a  good 
recovery.  An  interesting  feature  of  this  case  was  the  long  duration  of  the 
aneurism. 

The  old  nde,  that  in  traumatic  aneurism  both  ends  of  the  vessel  should 
be  sought  and  ligatured,  has  not  been  changed.  It  is  probable,  however, 
that  the  method  of  Hunter,  which  consists  in  the  application  of  a  ligature 
to  the  proximal  end  of  the  vessel  at  a  point  of  election,  would  prove  as 
successful  in  traumatic  as  in  idiopathic  aneurisms  in  children. 

The  application  of  the  Esmarch  bandage  to  an  aneurism  does  not  seem 
well  suited  to  this  age,  nor  does  the  method  of  proximal  pressure  by  the 
tourniquet.  The  ligature  applied  with  antiseptic  precautions  seems  a  much 
more  simple  and  efficient  remedy.  At  an  early  age  the  dangers  of  gan- 
grene of  the  limb,  of  sloughing  of  the  sac,  or  of  secondary  hemorrhage  are 
probably  so  slight  that  they  may  be  disregarded  in  making  a  choice  of 
operation. 

The  ligatui-e  of  a  large  artery *has  become  a  simple  and  comparatively 
harmless  operation  at  the  present  time.  An  incision  having  been  made 
through  the  integuments,  the  sheath  of  the  vessel  is  sought  for  and  laid 
open  directly  over  the  artery.  The  vessel  is  then  slightly  freed  from  its 
lateral  attachments  to  the  sheath  by  the  point  of  a  director.  A  bent  aneu- 
rism-needle is  then  passed  between  the  vessel  and  its  sheath  from  the  side 
next  the  vein.  Care  should  be  taken  to  tie  the  first  turn  of  the  knot  suffi- 
ciently tight,  so  that  the  lumen  of  the  vessel  shall  be  completely  occluded 
and  no  blood  flow  through  :  when  this  has  been  done,  it  will  be  found  that 
the  inner  and  middle  walls  have  been  more  or  less  completely  ruptured, 
according  to  the  size  or  the  strength  of  the  vessel. 

There  appears  to  be  no  special  advantage  in  the  rupture  of  the  inner 

'  The  Lancet,  April  28,  1883. 
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walls,  nor  is  it  desirable  to  place  the  ligature  so  that  the  walls  shall  be 
simply  brought  iu  coutact  ^\ithout  rupture.  The  latter  manoeuvre  is,  in- 
deed, difficult  to  accomplish,  for,  if  care  be  taken  not  to  rupture  the  \valls, 
the  lumen  of  the  vessel  may  not  be  completely  occluded  and  blood  may 
continue  to  flow. 

It  has  at  different  times  been  thought  of  great  importance  that  a  special 
kind  of  ligature  should  be  applied.  Different  kinds  of  material  have  been 
substituted  for  silk,  as  catgut,  tendon,  iron  and  silver  wire,  etc.  A  broad 
flat  ligature  was  used  iu  old  times.  Two  ligatures  were  sometimes  placed 
close  together  or  a  slight  distance  apart,  and  the  vessel  cut  between  them, 
so  that  each  end  could  retract  within  its  sheath.  All  of  these  expedients 
■were  adopted  to  promote  healing  and  lessen  the  danger  of  secondary  hemor- 
rhage. This  can  be  accomplished  by  the  favorable  influences  of  aseptic 
conditions.  All  that  is  now  required  of  the  ligature  is  that  it  shall  not 
introduce  septic  material  into  the  wound,  and  that  it  shall  be  made  of 
material  strong  enougli  to  retain  its  hold  upon  the  vessel. 

The  process  of  repair  after  ligature  is  briefly  as  follows.  A  certain 
amount  of  inflammation  takes  place  around  the  knot  as  a  centre,  varying, 
of  course,  witli  the  amount  of  injury  inflicted  by  the  operation  or  the  septic 
influences  at  work.  This  produces  a  gro\vth  of  inflammatoiy  tissue  about 
the  point  of  ligature  which  covers  in  the  two  ends  of  the  vessel.  If  exam- 
ined at  the  end  of  a  week,  this  new  tissue,  if  the  ti'aumatism  be  severe, 
will  form  a  spindle-shaped  mass  covering  the  ends  of  the  vessel  for  a  con- 
siderable distance  above  and  below  the  point  of  ligature.  If,  on  the  other 
hand,  the  conditions  are  strictly  aseptic,  the  new  growth  will  form  only  a 
narrow  ring  around  the  vessel,  just  sufficient  to  cover  in  the  ligature.  This 
ring  was  probably  mistaken  l^y  Lister  for  the  organization  of  his  catgut 
ligature. 

Within  the  vessel  the  lumen  is  occluded  by  a  thrombus.  Tliis  also 
varies  greatly  with  the  amount  of  traumatism  present.  The  proximal  is 
usually  the  larger  of  the  two,  and  may  extend  to  the  origin  of  a  large 
branch.  If  aseptic  conditions  have  been  preserved  in  the  application  of 
the  ligature,  the  thrombosis  will  be  slight.  It  has  been  maintained  that 
under  tlicse  circumstances  the  coagulation  of  the  blood  will  not  take  place. 
It  is  doubtful,  however,  whether  an  artery  ever  heals  without  a  certain 
amount  of  tlirombus-foi'mation. 

As  stated  in  another  article,'  thrombosis  accompanies  occasionally  the 
closure  of  the  ductus  arteriosus,  and  it  is,  of  coui'se,  the  rule  in  the  healing 
of  the  hypogastric  arteries. 

The  ligature,  when  pi-operly  applied,  divides  the  intima  and  a  greater 
portion  of  the  mediae,  and  holds  the  filircs  of  the  adventitia  firmly  pressed 
together  in  a  tendon-like  mass.  The  granulation-tissue  formed  about  the 
knot  gradually  softens  down  the  fibres  of  the  adventitia,  and  the  band 

'  Vol.  i.  page  254. 
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which  still  holds  the  two  ends  of  the  vessel  is  thus  divided,  and  a  gradual 
separation  of  them  takes  place,  leaving  the  ligature,  midway  between  the 
ends  of  the  vessel,  embedded  in  the  newly-formed  tissue  or  callus. 

The  ends  of  the  vessel,  now  liberated  from  the  ligature,  unfold,  and  the 
granulation-tissue  makes  its  way  into  the  interior  of  the  vessel,  growing 
into  the  thrombi.  Vessels  accompany  this  tissue,  and,  as  the  thrombi  are 
absorbed,  a  communication  is  established  between  them  and  the  lumen  of 
the  vessel.  The  external  and  internal  calluses  are  now  gradually  ab- 
sorbed, cicatricial  tissue  taking  their  place.  The  ends  of  the  vessels  are 
then  held  together  by  a  ligamentous  band,  which  separates  the  remains  of 
the  external  callus.  Their  walls  are  still  slightly  separated,  but  the  space 
between  them  is  filled  out  by  a  cicatricial  tissue.  This  is  composed  inter- 
nally of  an  endothelium,  beneath  which  is  found  a  layer  of  newly-formed 
muscular  tissue  composed  of  long  spindle-shaped  cells  with  staff-shaped 
nuclei :  beneath  this  is  a  connective-tissue  layer.  We  have  thus  repi'esented 
in  the  cicatricial  tissue  the  three  coats  of  the  vessel.  The  shape  of  this 
cicatrix  varies  considerably.  In  vessels  which  have  no  large  branch  at  or 
near  the  point  of  ligature,  it  is  crescentic,  the  two  horns  running  up  sym- 
metrically on  each  side  of  the  vessel.     The  accompanying  drawing  is  taken 
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from  the  carotid  artery  of  a  horse  four  months  after  ligature.  The  growth 
has  extended  a  considerable  distance  into  the  interior  of  the  divided  ex- 
tremities of  the  vessel.  The  external  callus  is  in  the  process  of  absorp- 
tion. 

If  a  large  branch  is  given  off  near  the  point  of  cicatrization,  the  new 
tissue  is  strongly  developed  on  the  opposite  side  of  the  vessel,  and  the  other 
horn  of  the  crescent  terminates  at  the  point  of  bifurcation. 

A  small  artery  is  usually  seen  in  the  centre  of  the  cicatrix,  leaving  the 
vessel  at  this  point  and  terminating  in  a  fine  capillary  net-work  which 
ramifies  in  the  ligament  uniting  the  two  ends. 

It  will  thus  be  seen  that  the  process  of  repair  is  a  prolonged  one,  and 
that  the  vessel  is  first  sealed  by  a  provisional  tissue  which  ultimately  gives 
place  to  the  permanent  cicatrix.  In  large  arteries  this  process  is  not  fully 
completed  until  the  end  of  three  months  from  the  time  of  ligature.  The 
process  is  not  unlike  that  which  takes  place  in  bone,  and  is  what  one  would 
e.xpect  to  find  in  complicated  structures  in  which  histological  changes  take 
place  slowly. 

The  nature  of  the  permanent  cicatrix  is  such  that  it  is  well  calculated  to 
withstand  the  arterial  pressure,  and,  Avhen  allowed  to  complete  its  forma- 
tion, no  aneurismal  dilatation  takes  place.    If  a  large  artery  be  wounded  by 
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puncture,  the  circulation  will  usually  be  re-established  before  the  repair 
is  complete,  and  aneurism  is  therefore  a  common  result  of  such  injuries. 

In  amputation-stumps  the  process  of  repair  differs  materially  from  that 
which  is  seen  after  ligature  in  continuity.  A  considerable  contraction  of 
the  main  vessel  takes  place  throughout  its  whole  length,  and  there  is  a  com- 
pensatory endarteritis  to  accommodate  still  further  the  lumen  to  the  dimin- 
ished vascular  district  which  it  nourishes.  The  vascular  supply  is  therefore 
carried  through  a  system  which  gradually  breaks  up  into  numerous  branches 
distributing  the  blood  equally  to  all  parts  of  the  end  of  the  stump. 


HiEMOPHILIA. 

By  THOMAS   D.    DUNN,  M.D. 


Definition. — A  congenital  and  usually  hereditary  vice  of  constitution, 
characterized  by  a  hemorrhagic  diathesis,  and  associated  with  a  tendency  to 
swelling  of  the  joints. 

Synonymes. — Hereditary  hemorrhage.  Hemorrhagic  diathesis,  Idio- 
syncrasia  hsemorrhagica,  Hsematophilia ;  French,  Hemophilic;  German, 
Bluterkrankheit.  The  Germans  call  a  sufferer  from  the  affection  "  bluter," 
which  corresponds  to  our  word  "  bleeder." 

This  article  will  consider  the  congenital  and  hereditary  affection,  and 
not  the  transient  hemorrhagic  diathesis  seen  in  certain  diseases, — e.g., 
scurvy,  purpura  simplex,  anaemia,  and  purpura  hsemorrhagica. 

History. — The  earliest  historical  mention  of  true  cases  of  habitual 
hemorrhagic  diathesis  is  found  in  the  writings  of  an  Arabian  physician 
who  died  at  Cordova  a.d.  1107.  Alexander  Benedictus  relates  the  case  of 
a  Venetian  barber  who  bled  to  death  from  a  wound  of  the  nose  caused  by 
clipping  the  hairs.  Virchow '  calls  attention  to  a  case  described  by  Hoch- 
stetter  in  1674.  Legg*  discovered  an  authentic  case  reported  in  the  "  Phil- 
osophical Transactions"  in  1 743.  Fordyce  ^  described  a  Northamptonshire 
family  several  members  of  which  were  bleeders.  These  reports,  with  those 
of  two  other  briefly-mentioned  cases  in  Germany  in  1793  and  1798,  consti^ 
tute  the  hterature  of  the  subject  at  the  beginning  of  the  century. 

American  physicians  were  the  first  to  recognize  fully  and  describe  the 
nature  of  the  affection.  Otto  *  describes  a  New  England  bleeder  family  in 
which  the  disease  could  be  traced  back  nearly  a  hundred  years.  He  also 
refers  to  three  others  observed  by  Eush  and  Boardley.  He  was  the  first  to 
use  the  word  "  bleeder,"  and  to  note  the  immunity  of  females  in  families 
suffering  from  the  disease,  and  their  tendency  to  transmit  the  disposition. 
E.  H.  Smith'  gives  an  account  of  a  boy  affected  with  it  in  1794.    In  1813, 

'  Virchow's  Archiv,  Bd.  xxviii. 

'  Haemophilia,  London,  1872. 

"  Fragmenta  Chirurgica  et  Medica,  London,  1784. 

*  Medical  Repository,  New  York,  1803,  vol.  vi. 

'  Phila.  Med.  Museum,  vol.  i.,  1805. 
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Hay'  reported  the  Appleton-Swain  families.  In  1817  Buel  *  reported  the 
Collins  family,  and  in  1828  R.  Coates^  a  Delaware  County,  Penns}-lvauia, 
family,  several  bleeder  descendants  of  which  have  come  under  my  observa- 
tion. Notable  cases  have  since  been  described  in  American  journals  by 
Hughes,  Gould,  Harris,  Holton,  Blake,  Wendt,  Caldwell,  and  myself.  In 
England  very  few  cases  had  been  reported  prior  to  the  publication  of 
Legg's  valuable  treatise  in  1872. 

In  Germany  important  contributions  to  the  literature  of  the  disease  were 
made  by  Nasse,  Schonlein,  Wachsmuth,  Lange,  Virchow,  Immermann,  and 
others.  In  1855,  Grandidier  published  his  excellent  monograph,  of  which 
a  new  edition  has  appeared.  This  contains  exhaustive  statistical  research 
of  all  the  reported  cases.  In  France  two  important  articles  have  appeared, 
— Gavoy's  in  1861,  and  Simon's  in  1874.  These  articles,  with  numerous 
cases  and  papers  of  value  recorded  in  Transactions  and  journals,  comprise 
the  literature  of  the  subject. 

Etiology. — Of  all  known  causes  of  the  disease  an  hereditary  family  dis- 
position is  the  most  important.  It  may  arise  spontaneously  in  a  child,  but 
we  are  ignorant  of  the  conditions  under  which  it  develops  in  healthy  stock. 
A  few  cases  have  been  alleged  to  originate  from  fright  or  fear,  or  from  the 
intermarriage  of  relatives,  the  latter  being  urged  on  account  of  the  frequent 
appearance  of  the  affection  among  the  Jews.  The  early  age  at  which  cir- 
cumcision is  performed  among  this  peojjle  gives  an  excellent  opportunity 
for  the  disease  to  manifest  itself,  but  they  are  probably  no  more  prone  to 
the  disease  than  other  races.  In  cases  supposed  to  have  generated  de  novo, 
a  careful  study  of  the  family  history  will  often  show  an  hereditary  disposi- 
tion to  bleed.  Among  the  poor  it  is  difficult  to  get  a  history  farther  back 
than  parents,  rarely  grandparents  ;  and  the  aifection  frequently  skips  a  gen- 
eration, reappearing  with  its  original  severit}-.  Grandidier  says,  "  It  is  the 
most  hereditary  of  diseases." 

In  two  hundred  and  thirteen  families  six  hundred  and  thirty-one  were 
affected ;  these,  with  one  hundred  and  twenty  cases  I  have  collected  in 
thirty-seven  families*  and  Iramermann's  nineteen  unincluded  cases  in  six 
families,  give  a  total  of  seven  hundred  and  seventy  cases  in  two  hundred 
and  fifty-six  families,  or  an  average  of  more  than  three  bleeders  to  a  family. 

Next  to  heredity,  sex  is  an  important  factor  of  the  disease,  only  eight 
per  cent,  of  cases  being  females.  Of  sixty-four  bleeder  families,  in  five  the 
sons  and  daughters  were  alike  affected,  in  twenty-seven  all  the  sons  were 
bleeders,  and  in  six  of  these  there  were  no  daughters.  The  mode  of  trans- 
missson  of  the  bleeder  tendency  is  very  curious  and  interesting.  The 
daughters  in  bleeder  families  are  par  excellence  conductors  of  the  disease. 
They  may  themselves  be  healthy  and  marry  healthy  husbands,  yet  the  habit 

'  New  England  Med.  Jour.,  1813. 

2  Trans.  Med.  and  Phys.  Society  of  Now  York,  1807. 

"  North  Amer.  Med.  and  Surg.  Jour.,  1828. 

*  Amer.  Jour.  Med.  Sciences,  January,  1883. 
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is  likely  to  be  transmitted  to  their  sons.  The  daughter  of  a  bleeder  family, 
herself  a  bleeder,  is  no  more  liable  to  transmit  the  disposition  than  her  non- 
bleeder  sister.  A  son  of  bleeder  stock,  himself  a  bleeder,  should  he  live  to 
beget  children,  does  not  commonly  transmit  the  tendency  to  his  children, 
but  it  is  sure  to  appear  in  his  grandchildren  through  his  daughters.  Hay ' 
describes  a  family  in  which  the  tendency  was  well  marked  for  ninety-five 
years.  Legg^  exhibits  a  family  tree  in  which  it  has  existed  two  hundred 
years. 

Haemophilia  manifests  itself  at  an  early  age.  In  ninety-five  cases  in 
Grandidier's  tables  it  appeared  in  fifty-eight  during  the  first  year  ;  in  nine, 
during  the  second  year;  in  eight,  during  the  third;  in  two,  during  the 
fourth ;  in  five,  during  the  fifth ;  and  in  five,  during  the  sixth  year.  In 
the  cases  I  reported,  thirty-four  began  to  bleed  before  the  eighth  year,  while 
only  two  were  known  to  have  commenced  after  the  eighth.  It  rarely  mani- 
fests itself  for  the  first  time  after  the  twelfth  year. 

The  older  writers  attached  importance  to  the  constitution  and  tempera- 
ment of  bleeder  children,  but  more  recent  authorities  do  not  recognize  such 
peculiarities.  Wachsmuth  and  Grandidier  described  two  forms, — erethetic 
and  atonic.  Unusual  mental  activity  has  been  ascribed  to  bleeder  chil- 
dren, which  can  be  accounted  for  by  the  studious  habits  of  the  sedentary 
life  entailed,  rather  than  by  greater  intellect. 

It  is  chiefly  distributed  among  the  Anglo-Germanic  races.  Of  two  hun- 
dred and  nineteen  families,  Germany  furnishes  ninety-four,  Great  Britain 
fifty-two,  North  America  twenty-three,  France  twenty-two,  and  other  Euro- 
pean countries  the  remainder. 

It  may  occur  in  all  conditions  of  life.  Cold,  damp,  changeable  weather 
often  determines  attacks,  while  a  warm,  equable  climate  diminishes  the 
tendency.  All  writers  have  observed  the  great  fertility  of  bleeder  families. 
In  families  where  all  the  boys  are  not  victims,  the  first-born  are  less  liable 
to  bleed. 

Pathology  and  Pathological  Anatomy. — Not  many  morbid  con- 
ditions aside  from  those  of  ausemia  have  been  found  in  autopsies  of  bleeders 
with  any  degree  of  constancy.  Blaydon^  calls  attention  to  the  thinness 
and  transparency  of  the  vascular  walls.  Legg*  reports  a  case  in  which 
Klein  after  a  careful  examination  met  with  negative  results.  The  super- 
ficial arteries,  according  to  Immermann,*  are  large  in  proportion  to  those 
coming  from  the  heart.  Winters  *  has  noted  a  similar  condition,  and  that 
they  were  inelastic,  resembling  veins.    Kidd '  found  proliferation  and  swell- 

'  New  England  Journal  of  Med.  and  Surg.,  1813,  vol.  ii.  p.  221. 
2  St.  Bartholomew's  Hosp.  Reports,  1881. 
'  Med.-Chir.  Trans.,  1817,  p.  217. 
•  Lancet,  October,  1884. 
5  Ziemssen,  vol.  xvii. 
"  Dublin  Med.  Jour.,  September,  1880. 
'  Medical  Times  and  Gazette,  May,  1878. 
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ing  of  endothelial  cells,  and  diminution  and  degeneration  of  the  muscular 
coat  of  arteries  and  veins.  The  swelling  of  the  joints,  according  to  Dubois,' 
is  due  to  extravasation  of  blood  into  the  connective  tissue  surrounding  the 
joints  and  into  their  synovial  cavities.  Later  writers  (Reinert,  Assmann, 
Paget)  confirm  his  observations.  Osier ^  thinks  "two  circumstances  com- 
bine in  haemophilia, — congenital  fragibility  of  the  vessels  and  a  defect  in 
the  coagulability  of  the  blood ;  but  whereon  these  depend  we  are  as  yet 
entirely  ignorant."  In  the  absence  of  information  as  to  what  these  changes 
are,  theorizing,  in  a  practical  work  of  this  kind,  is  better  omitted. 

Symptoms. — The  first  indication  of  the  existence  of  this  constitutional 
vice  is  an  uncontrollable  spontaneous  or  traumatic  hemorrhage.  As  previ- 
ously stated,  it  appears  at  an  early  age.  For  convenience,  the  symptoms 
may  be  considered  under  the  following  divisions  (Legg) :  external  bleedings, 
spontaneous  or  traumatic  ;  interstitial  bleedings, — petechise  and  ecchymoses ; 
and  the  joint-aifections. 

Legg  has  pointed  out  three  grades  of  the  disease.  The  aggravated  form 
is  characterized  by  bleedings  of  every  kind,  external  and  internal,  and  the 
swelling  of  the  joints :  this  form  is  seen  in  boys,  generally  lasts  through 
life,  and  is  often  the  cause  of  death.  The  intermediate  has  no  tendency  to 
joint-atfections  or  traumatic  bleedings,  but  there  are  frequent  spontaneous 
hemorrhages  from  mucous  surfaces  and  submucous  ecch3'moses :  this  form 
is  most  often  seen  in  girls,  and  usually  disappears  at  puberty.  The  third 
and  lowest  degree  appears  only  in  girls  of  bleeder  families,  and  manifests 
itself  in  ecchymoses  and  in  early  and  prolonged  menstruation. 

The  prodromic  symptoms  of  spontaneous  bleeding  are  plethora,  ruby 
lips,  hot  skin,  headache,  and  irritability  of  temper.  The  bleeding  may 
take  place  from  the  skin,  from  the  mucous  and  sometimes  from  serous 
membranes.  It  may  be  preceded  by  pain  over  the  body  or  in  the  joints. 
The  capricious  appetite  of  chlorosis  is  sometimes  present.  In  young  chil- 
dren the  most  commonly  aifected  localities  are  the  nose,  tongue,  and  gums ; 
next  in  oi'der  are  the  stomach,  bowels,  bladder,  lungs,  and  kidneys.  The 
quantity  of  blood  lost  varies  from  a  few  drops  to  enough  to  endanger  life, 
the  most  frequently  fatal  bleeding  being  epistaxis.  Hemorrhages  from 
injuries  and  operations  are  in  no  way  proportionate  to  the  extent  of  the 
wound.  Fatal  bleedings  have  followed  blows  on  the  head,  bites  of  the 
tongue,  leeching,  blisters,  venesection,  vaccination,  circumcision,  phimosis, 
extraction  of  teeth,  and  many  other  trivial  accidents  and  operations.  The 
hemorrhage  is  always  a  capillary  oozing,  which  may  be  intermittent  or  con- 
tinuous to  exhaustion  and  followed  by  death  in  a  few  hours  or  after  several 
days.  Coates's  case  lost  two  quarts  of  blood  in  twenty-four  hours,  and  it 
was  estimated  that  the  loss  was  three  gallons  in  ten  days.  Wounds  in 
bleeders  usually  heal  rapidly,  and  often  without  suppuration.     The  condi- 
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tion  after  a  severe  hemorrhage  is,  of  course,  that  of  profound  ansemia,  from 
which  the  patient  commonly  recovers  with  remarkable  rapidity.  Inter- 
stitial hemorrhages — petechite  and  ecchymoses — are  quite  common,  and 
may  be  subcutaneous,  submucous,  rarely  subserous.  They  may  be  the 
result  of  slight  injuries  or  spontaneous  in  their  origin,  may  vary  from  the 
size  of  a  pin-head  to  that  of  the  hand,  and  display  a  red,  purple,  or  bluish- 
black  color,  and  are  not  uncommonly  the  only  evidence  of  the  disease. 
Hsematoma  are  usually  the  results  of  blows,  and  often  terminate  in  exten- 
sive sloughing.  Petechise  are  most  frequently  found  on  the  extremities, 
and  crops  are  sometimes  accompanied  by  pain  and  swelling  of  the  joints. 

The  arthritic  factor  of  hsemophilia  is  very  important,  often  trouble- 
some, and  in  some  members  of  bleeder  families  is  the  only  manifestation. 
This  has  led  the  laity  and  older  practitioners  to  call  the  affection  "the 
hemorrhagic  and  rheumatic  habit."  The  following  is  the  order  of  fre- 
quency with  which  the  joints  are  involved :  knee,  hip,  elbow,  ankle,  wrist, 
shoulder.  They  are  swollen,  tender  to  the  touch,  and  there  is  often  effu- 
sion into  the  synovial  cavities.  Motion  causes  pain  ;■  redness  is  commonly 
absent,  temperature  sometimes  elevated.  In  cold,  damp  weather  they  are 
usually  worse. 

Bleeder  children  pass  through  the  diseases  of  infancy  like  others. 
Whooping-cough  often  produces  epistaxis  and  conjunctival  ecchymosis. 
The  blood  after  a  severe  hemorrhage  is  thin  and  watery,  and  the  ansemia 
following  is  often  attended  by  digestive  disturbances.  The  blood  of  hsemo- 
philists  clots  firmly  and  quickly,  and  is  rich  in  corpuscles  and  fibrin.  A 
state  of  plethora  is  claimed  by  some  writers  to  precede  a  hemorrhage,  and 
the  tolerance  bleeder  children  have  for  the  loss  of  blood  is  adduced  in 
support  of  this  view. 

Diagnosis. — The  diagnosis  of  hsemophilia  is  not  often  difficult  in  male 
children,  but  the  milder  forms  seen  in  females  are  often  attended  with  some 
doubt.  When  a  child  has  suffered  from  severe  spontaneous  or  traumatic 
hemorrhages,  associated  with  swelling  of  the  joints,  and  a  history  of 
heredity  is  known,  a  diagnosis  of  the  disease  is  easily  made.  Great  cau- 
tion is  required  in  the  second  form  of  the  affection  unless  an  hereditary 
taiut  can  be  discovered.  Epistaxis  in  boys  is  common,  and  should  not  be 
classed  with  it  unless  associated  with  other  features  of  the  disease.  It 
should  be  distinguished  from  umbilical  hemorrhage  of  the  new-born,  which 
is  often  dependent  upon  jaundice,  syphilis,  or  mycosis  (Weigert').  Chil- 
dren of  bleeder  families  rarely  bleed  from  the  umbilicus. 

The  following  varieties  of  bleeding  should  not  be  confounded  with 
hasmophilia :  (1)  Purpura  simplex,  seen  often  in  badly-nourished  and  de- 
bilitated children.  It  commonly  appears  on  the  legs.  (2)  Peliosis  rheu- 
matica,  a  disease  which  resembles  hsemophilia  in  the  swelling  of  the  joints 
and  large  interstitial  hemorrhages.     It  may  manifest  itself  in  several  mem- 

'  Cohnheim's  Pathologie,  vol.  i.  p.  382. 
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bers  of  a  family.  (3)  Purpura  of  infectious  diseases, — small-pox,  scarlet 
fever,  measles,  cerebro-spinal  meningitis,  etc.  (4)  Purpura  hsemorrhagica. 
This  serious  disease  is  characterized  by  extensive  subcutaneous  and  sub- 
mucous ecchymoses,  but  it  is  not  infective  nor  dependent  on  any  local  dis- 
ease. (5)  Scurvy.  The  transient  and  acquired  condition  distinguishes  the 
bleedings  from  those  of  hfemoj^hilia.  (6)  Simple  hemorrhagic  diathesis, 
a  tendency  to  uncontrollable  hemorrhage  from  slight  wounds  without  an 
hereditary  family  disposition.  (7)  Hemorrhagic  sweating,  seen  usually  in 
hysterical  or  epileptic  females. 

Prognosis. — AVhile  it  is  exceptional  for  the  first  hemorrhage  to  prove 
fatal,  the  younger  the  child  is,  the  worse  is  the  outlook.  The  longer  a 
bleeder  lives,  the  more  hope  is  there  that  the  tendency  may  be  outlasted. 
The  disposition  may  remain  latent  for  years,  then  reappear,  and  the  sufferer 
die  of  hemorrhage  after  a  long  life.  The  prognosis  is  worse  in  boys  than  iu 
girls.  In  girls  menstruation  may  be  early  aud  excessive,  but  is  unattended 
with  special  dangers.  The  following  table,  compiled  by  Grandidier,  com- 
prises two  hundred  aud  twelve  deaths  from  hemorrhage,  one  hundred  and 
ninety-seven  of  which  were  males  and  fifteen  females.  It  shows  the 
excessive  mortality  in  early  life. 

Within  1st  year 22  males,  7  females. 

From  1  to    7  years 89     "       3       " 

"      8  "  14     " 39      "       1       " 

"    15  "  21     "        .    .  24     "       3       " 

"    22  "  50     "        17      "       1       " 

Over  50     "       6      " 

In  the  series  of  cases  I  reported  in  1883,  there  were  sixteen  deaths,  nine 
of  which  occurred  before  the  eighth  year. 

Long-continued  oozing  from  lacerated  wounds,  profuse  epistaxis,  inter- 
stitial bleeding,  and  hsematuria  are  very  unfavorable.  Hemorrhages  from 
injuries  about  the  face,  scalp,  tongue,  and  gums  are  controlled  with  great 
difficulty.     In  the  second  and  third  grades  the  prognosis  is  less  grave. 

Treatment. — The  prophylaxis  involves  a  veiy  important  question, — 
the  marriage  of  members  of  bleeder  families.  The  marriage  of  daughters 
of  bleeder  families  should  not  be  permitted,  whether  they  themselves  have 
the  tendency  or  not,  as  their  male  children  are  certain  to  be  affected.  The 
same  objection  may  be  urged  against  the  marriage  of  male  bleeders,  though 
their  children  are  less  liable  to  bleed  than  those  of  their  sisters,  but  the 
disposition  is  likely  to  break  out  in  their  grandsons.  The  tendency  is  less 
frequently  transmitted  by  non-bleeder  males  than  females. 

Members  of  bleeder  families,  particularly  boys,  should  be  guarded 
against  injuries,  and  all  the  resources  of  conservative  surgery  should  be 
exhausted  before  operations  involving  the  knife  are  resorted  to.  Extrac- 
tion of  teeth  should  be  absolutely  prohibited.  Bleeders  should  seek  occu- 
pations in  which  there  is  little  risk  of  injury.     All  alcoholic  stimulants 
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should  be  interdicted.  When  prodromata  exist,  a  saline  aperient  is  said  to 
be  efficient  in  preventing  an  attack. 

Bleeders  meeting  with  wounds  should  have  absolute  rest.  The  wound 
should  be  cleansed,  and  compression  judiciously  tried ;  but  it  must  be 
borne  in  mind  that  pressure  with  hsemophilists  is  liable  to  be  followed  by 
ecchymoses  and  sloughing.  Failing  in  pressure  over  the  wound,  or,  if  in  a 
favorable  locality,  over  the  artery,  the  various  styptics  may  be  emjjloyed. 
The  actual  cautery  has  been  used  with  benefit  when  other  means  have 
failed.  Hot  and  cold  applications  have  each  proved  useful.  For  epistaxis 
ice,  tannin,  and  alum  may  be  tried  before  plugging  the  nasal  cavities.  To 
arrest  hemorrhage  from  an  alveolus,  after  the  use  of  the  cautery,  it  should 
be  plugged  with  lint  saturated  with  Monsel's  solution  of  iron.  Ranger,' 
in  hemorrhage  of  bleeders  after  extraction  of  teeth,  advises  an  impression 
of  plaster  of  Paris,  the  jaw  to  be  held  in  position  by  a  bandage.  When 
plethora  and  congestion  precede  spontaneous  hemorrhage,  some  authors 
(Wachsmuth,  Stromeyer,  Legg,  and  others)  hold  that  it  should  not  be 
checked  at  once,  but  allowed  to  exercise  a  derivative  influence.  Assmann 
and  Reinert,  on  the  contrary,  maintain  that  this  form  should  be  treated  with 
the  same  energy  as  hemorrhage  of  traumatic  origin. 

Internally,  ergot,  opium,  gallic  acid,  and  digitalis  have  been  employed 
with  alleged  benefit.  Otto  ^  had  good  results  from  large  doses  of  sulphate 
of  sodium,  while  Fordyce'  recommends  sulphate  of  magnesium.  Legg 
derived  benefit  from  thirty-  to  forty-minim  doses  of  perchloride  of  iron 
during  the  intervals,  claiming  that  from  its  use  spontaneous  hemorrhages 
were  less  frequent  and  more  manageable.  Venesection  has  been  resorted 
to  in  several  instances,  but  with  doubtful  advantage.  Transfusion  has  been 
used  without  benefit. 

During  the  intervals  the  bleeder  should  have  plenty  of  fresh  air,  light 
and  supporting  diet,  and  iron  and  cod-liver  oil  until  the  health  is  restored. 
Exposure  to  cold  and  damp  should  be  avoided,  aud  the  body  should  be 
well  protected  by  warm  clothing.  A  residence  in  the  South  during  the 
winter  is  desirable. 

The  treatment  of  the  swelling  of  the  joints  should  consist  of  the  ordi- 
nary surgical  measures.  To  remove  effusion  counter-irritation  should  be 
employed,  but  with  caution,  as  it  has  been  followed  by  alarming  hemor- 
rhage and  extensive  sloughing.  Tincture  of  iodine  painted  above  and 
below  the  joint  is  a  useful  and  safe  measure.  An  immovable  dressing  of 
plaster  of  Paris  and  firm  bandaging  have  been  found  beneficial  in  some 
cases. 


1  St.  Thomas's  Hosp.  Reports,  vol.  vi.  p.  121. 
'  Loc.  cit.  '  Loc.  cit. 


DISEASES  OF  THE  SPLEEN, 

AND 

THEIR  OPERATIVE  TREATMENT. 

By  B.  a.  WATSON",  M.D. 


ANATOMY. 

The  spleen  is  a  single  vascular  organ  found  in  mammalia,  situated  in 
man  in  the  left  hypochondriac  region,  and,  since  it  possesses  no  excretory 
duct,  is  commonly  classed  as  one  of  the  ductless  or  blood  glands.  The 
outlines  of  the  organ  are  irregular  and  somewhat  variable,  either  smooth 
or  lobulated,  while  its  general  form  is  oblong  and  elliptical,  and  it  is  placed 
nearly  vertically  in  the  body. 

It  may  be  furthermore  described,  for  the  convenience  of  study,  as  pos- 
sessing two  surfaces, — one,  the  external,  convex  and  free,  turned  towards 
the  left,  the  other,  the  internal,  concave,  and  dii-ected  to  the  right.  There 
are  likewise  two  extremities,  the  upper  being  thick  and  rounded,  and  con- 
nected with  the  diaphragm  by  a  fold  of  peritoneum, — the  suspensory  liga- 
ment ;  the  lower  end  is  pointed,  and  in  relation  with  the  left  extremity  of 
the  transverse  arch  of  the  colon. 

The  external  or  convex  surface  is  smooth,  extends  upward,  downward, 
and  backward,  and  is  in  relation  with  the  under  surface  of  the  diaphragm, 
which  separates  it  from  the  ninth,  tenth,  eleventh,  and  twelfth  ribs  on 
the  left  side.  The  internal  or  concave  surface  is  divided  by  a  vertical  fis- 
sure— the  hilus  of  the  spleen — into  an  anterior  or  larger  and  a  posterior  or 
smaller  portion.  The  hilus  is  pierced  by  ten  or  twelve  apertures,  differing 
in  size,  for  the  entrance  or  exit  of  blood-vessels  and  nerves.  The  anterior 
portion  of  this  concave  surface  of  the  spleen  is  in  contact  with  the  greater 
curvature  of  the  stomach,  especially  when  this  viscus  is  distended ;  while  the 
posterior  portion  of  this  surface  covers  the  left  kidney,  the  suprarenal  cap- 
sule, and  the  tail  of  the  pancreas. 

The  spleen  is  covered  by  two  coats,  of  which  the  outer  one  is  serous 
and  the  inner  one  fibro-elastic.  The  external  serous  coat  is  thin  and  smooth, 
and  is  derived  from  the  peritoneum.  The  fibro-elastic  coat  is  moderately 
strong,  and  forms  the  framework  of  the  spleen.    It  invests  the  whole  of  the 
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external  surface  of  the  organ,  and  is  reflected  inward  on  the  vessels  in  the 
form  of  the  sheaths,  thus  ramifying  through  every  portion  of  the  spleen 
and  forming  a  complete  net-work,  commonly  designated  traheculae.  It  is 
this  fibro-elastic  material  which  allows  the  spleen  to  be  distended  and 
afterwards,  under  favorable  circumstances,  to  resume  its  normal  size.  The 
meshes  in  this  net-work  are  filled  with  a  soft  pulpy  mass,  of  a  dark  reddish- 
brown  color,  consisting  of  colorless  and  colored  elements. 

In  weight  and  dimensions  the  spleen  varies  more  than  any  other  organ 
in  the  body,  a  variation  which  depends  principally  on  the  amount  of  blood 
which  it  contains.  The  weight  of  this  organ  in  a  healthy  person  gradually 
increases  from  infancy  to  the  age  of  forty,  and  then  gradually  decreases  to 
extreme  old  age.  The  weight  in  the  healthy  adult  male  is  from  five  to 
seven  ounces,  while  in  the  female  it  is  something  less.  The  dimensions  are 
generally  as  follows :  length,  five  to  five  and  one-half  inches ;  width,  three 
to  four  inches  ;  thickness,  one  to  one  and  one-half  inches.  The  consistence 
of  the  spleen  in  a  healthy  state,  so  far  as  hardness  is  concerned,  is  about 
the  same  as  that  of  the  liver,  and  like  that  viscus  it  is  friable. 

The  color  in  infancy  or  childhood  is  red  or  reddish,  in  the  adult  gener- 
ally a  grayish  white,  in  old  age  commonly  brown ;  although  it  should  be 
remembered  that  the  shades  of  coloring  are  more  or  less  modified  by  the 
amount  of  blood  the  organ  may  contain  at  the  time  of  the  examination. 

The  arterial  supply  of  blood  to  the  spleen  comes  from  the  coeliac  axis, 
through  the  splenic  artery,  which  is  remarkable  for  its  relatively  large  size 
as  well  as  its  wonderful  tortuosity  throughout  its  entire  length.  The  walls 
of  this  vessel  are  unusually  thick,  and  its  muscular  fibres  are  uncommonly 
strong  and  elastic.  It  proceeds  transversely  to  the  left  from  its  origin  to 
the  spleen,  accompanied  by  the  splenic  vein,  which  lies  below  it,  having 
passed  in  its  course  behind  the  upper  border  of  the  pancreas,  giving  off  to 
this  organ  several  small  branches,  and  on  arriving  in  the  neighborhood  of 
the  hilus  gives  off  the  gastro-ej^iploica  sinistra,  a  large  artery  which  runs 
from  left  to  right  along  the  great  curvature  of  the  stomach  and  anastomoses 
with  the  gastro-epiploica  dextra,  and  finally  the  splenic  artery  divides  into 
several  branches,  which  enter  the  spleen  at  widely  divergent  points,  while 
others,  the  vasa  brevia,  turn  backward  to  the  stomach.  The  vasa  brevia, 
numbering  from  five  to  seven,  arise  in  part  from  the  trunk  and  in  part 
from  the  branches  of  the  splenic  artery,  and  are  distributed  to  the  great 
curvature  of  the  stomach. 

The  splenic  veins  are  much  larger  and  more  numerous  than  the  splenic 
arteries.  The  veins  anastomose  freely,  and  by  their  junction  form  from 
four  to  six  branches,  which  emerge  from  the  hilus  and  converge  to  meet  in 
the  formation  of  a  single  splenic  vein,  the  largest  branch  of  the  vena  porta. 
The  splenic  vein  returns  the  blood  from  the  spleen,  the  pancreas,  the  duo- 
denum, a  portion  of  the  stomach,  the  omentum,  the  descending  colon,  and 
the  rectum. 

There  are  two  ligaments  which  serve  to  hold  the  spleen  in  its  proper 
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position.  The  ligament  which  is  called  the  gastro-splenic  omentum  is 
formed  of  two  layers  of  peritoneum  reflected  from  the  spleen  about  the 
hilus  upon  the  cul-de-sac  of  the  stomach,  containing  between  them  the 
splenic  vessels  and  nerves  and  the  vasa  brevia,  thus  connecting  the  spleen 
with  the  cardiac  end  of  the  stomach.  The  suspensory  ligament  is  formed 
by  a  reflection  of  peritoneum,  which  serves  to  connect  the  upper  thick  and 
rounded  end  of  the  spleen  with  the  diaphragm. 

The  splenic  nerves  arise  from  the  solar  plexus  accompanying  the  splenic 
artery. 

The  lymphatic  vessels  of  the  spleen  are  very  numerous,  and  consist  of 
a  superficial  and  a  deep  set,  which  pass  through  the  lymphatic  glands  at  the 
hilus  and  terminate  in  the  thoracic  duct. 

PHYSIOLOGY. 

Though  much  has  been  written  on  this  subject,  little  is  known  of  the 
functions  performed  by  this  organ.  From  anatomical  peculiarities  of  the 
spleen,  it  is  believed  that  it  exercises  an  action  on  the  composition  of  the 
blood,  which  is  submitted  to  a  true  filtration  through  its  net-work  and  pulp. 
The  spleen,  being  at  all  times  elastic  and  contractile,  is  capable  of  rapid 
variations  in  its  volume  under  the  influence  of  the  pressure  of  the  blood 
within  the  vessels,  or  of  nervous  excitation. 

The  blood-pressure  mechanically  distends  the  organ,  while  a  nervous 
excitation  acting  on  its  fibro-elastic  tissues  produces  a  marked  diminution 
in  its  volume.  This  contractility  of  the  spleen  has  been  demonstrated  by 
Claude  Bernard,  Schiff,  TarchauofF,  Bochefontaine,  and  J.  Bulgak.  It  has 
further  been  shown  that  this  irritation  may  be  made  to  the  central  end  of  a 
centrifugal  nerve  or  to  the  peripheral  end  of  a  centripetal  nerve.  The  same 
effect  may  be  produced  by  the  direct  irritation  of  the  surface  of  the  spleen, 
or  even  by  the  irritation  of  the  integument  over  the  organ.  It  may  like- 
wise be  caused  by  a  cold-water  douche  or  by  a  hypodermic  injection  of 
quinine,  strychnine,  camphor,  or  eucalyptus;  while  the  contrary  effect  is 
produced  by  curara. 

Schonfeld  first  called  attention  to  the  fact  that  the  volume  and  weight 
<jf  the  spleen  are  both  markedly  increased  about  five  hours  after  each  meal. 
The  correctness  of  the  observation  has  never  been  denied.  The  question 
which  has  presented  itself  for  consideration  in  this  connection  is,  whether 
this  condition  arises  from  the  part  which  the  spleen  plays  in  digestion,  or 
is  merely  the  result  of  pressure  from  an  increased  amount  of  blood  in  the 
splenic  vessels.  Numerous  experiments  have  been  made  for  the  purpose 
of  showing  that  the  spleen  performs  some  part  in  digestion,  but  a  careful 
examination  of  the  reported  results  in  these  cases  seems  to  justify  the 
author  in  pronouncing  the  verdict  "  not  proven,"  and  this  opinion  is  further 
strengthened  by  the  fact  that  the  removal  of  the  spleen  has  not  been  fol- 
lowed by  any  disturbance  in  the  functions  of  digestion  or  assimilation. 

We  are  now  brought  to  the  consideration  of  the  supposed  change  in  the 
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blood  produced  by  its  passage  through  the  spleen.  It  has  been  claimed  by 
some  authorities  that  the  spleen  takes  an  active  part  in  the  generation  of 
the  white  blood-corpuscles  and  at  the  same  time  assists  the  lymph-organs 
in  the  performance  of  their  special  functions.  The  fact  that  the  lymphoid 
changes  are  so  constant  in  cases  of  leuktemia  has  led  some  to  think  that  the 
spleen  possesses  leucocytogenic  functions.  A  careful  examination  of  that 
portion  of  the  statement  which  relates  to  the  formation  of  the  white  blood- 
corpuscles  has  satisfied  me  that  it  rests  mainly  on  the  assumption  that  there 
are  found  a  greater  number  of  white  globules  in  the  blood  of  the  splenic 
vein  than  in  that  of  the  splenic  artery ;  but  more  recent  investigators, 
among  whom  are  TarchanofF  and  Swaen,  have  declared  that  there  is  little 
difference  between  the  number  of  white  corpuscles  in  the  splenic  vein  and 
the  splenic  artery.  These  authors  have  further  shown  that  the  dilatation 
of  the  spleen  is  accomf)anied,  in  man,  by  a  diminution  of  the  number  of 
white  corpuscles  in  the  general  circulation,  which  is  supposed  to  be  due  to  a 
passive  accumulation  of  these  globules  in  the  spleen. 

The  opinion  advanced  by  certain  medical  authors,  that  the  functions  of 
the  spleen  are  in  some  way  connected  or  identical  with  those  of  the  lymphatic 
glands  and  other  adenoid  structures,  is  surely  entitled  to  some  thought.  If 
these  functions  are  identical,  it  would  naturally  follow  that  the  existence 
of  a  disease  which  involved  the  lymphatic  system  Avould  likewise  mani- 
fest itself  in  the  spleen.  Observation  has,  however,  shown  us  that  there  is 
frequently  a  complete  want  of  harmony  in  the  functional  action  of  these 
organs.  For  instance,  in  a  case  of  leukaemia  there  will  be  found  a  marked 
enlargement  of  the  spleen,  lymphatic  glands,  and  other  adenoid  tissues,  but 
in  cases  of  scrofula  the  lymphatic  glands  are  generally  enlarged,  w'hile  the 
spleen  does  not  participate  in  the  morbid  process.  The  assertion,  which 
was  maintained  by  a  limited  number  of  observers,  that  a  general  enlarge- 
ment of  the  lymphatic  glands  follo^ved  the  removal  of  the  spleen,  has  been 
denied,  and  this  question  seems  to  be  settled  negatively.  We  are  now  led 
to  the  conclusion  that  there  is  insufficient  evidence  on  which  to  base  the 
opinion  that  the  essential  function  of  the  spleen  is  the  fabrication  of  the 
white-blood  corpuscles  or  that  its  physiological  functions  are  identical  with 
those  of  the  lymphatic  glands. 

It  has  been  suggested  that  the  spleen  is  the  centre  of  the  fabrication 
of  the  red  corpuscles.  The  partisans  of  this  opinion  declare  that  the  white 
corpuscles  are  changed  in  this  organ  into  the  red,  and  offer  in  support  of 
this  view  the  assertion  that  the  transformation-state  has  been  observed  in 
both  the  red  and  the  white  globules  found  in  the  spleen-pulp.  Foster '  says, 
"In  the  spleen  we  find,  as  Kolliker  long  since  pointed  out,  large  protoplasmic 
cells  in  which  are  included  a  number  of  red  corpuscles  ;  and  these  red  corpus- 
cles may  be  observed  in  various  stages  of  apparent  disintegration.  It  is  prob- 
able, therefore,  that  the  spleen  is  the  grave  of  many  of  the  red  corpuscles." 

'  A  Text-Book  of  Physiology,  3d  ed.,  p.  38  ei  seq. 
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We  now  find  ourselves  compelled  to  admit,  after  having  made  a  careful 
examination  of  the  literature  of  the  whole  subject,  that  the  physiological 
action  of  the  spleen  has  not  yet  been  satisfactorily  determined, — although 
there  is  at  least  a  probability  that  it  may  perform  the  work  of  a  reservoir 
or  diverticulum  during  certain  intervals  between  digestion,  and  that  it 
may  likewise,  under  other  circumstances,  where  the  blood  has  been  driven 
from  the  surface  of  the  body  from  any  cause,  producing  engorgement 
of  the  visceral  organs,  play  a  highly  important  rSle.  It  is  a  well-known 
fact  that  in  many  fevers  the  spleen  becomes  intensely  engorged,  but,  owing 
to  its  distensible  power,  suffers  no  injury  on  such  occasions,  while  at  the 
same  time  it  relieves  other  visceral  organs  from  a  blood-pressure  which 
might  be  injurious. 

GENERAL   PATHOLOGY. 

The  spleen  is  often  affected  by  diseases  which  are  rarely  diagnosed  on 
the  living  subject,  but  which  serve  to  make  the  post-mortem  examination 
particularly  interesting.  This  must  necessarily  be  the  case  in  those  organs 
in  which  the  physiological  functions  are  not  fully  understood,  and  when 
there  are  consequently  no  recognized  pathognomonic  signs  of  disease. 

The  post-mortem  examinations  show  the  following  morbid  conditions 
of  this  organ  :  (1)  congestion  or  engorgement,  (2)  acute  inflammation, — 
splenitis,  perisplenitis,  or  abscess, — (3)  subacute  diffuse  splenitis,  or  hyper- 
trophy, (4)  interstitial  chronic  splenitis,  or  cirrhosis,  (5)  gangrene,  (6)  amy- 
loid infiltration,  (7)  pigmentary  alterations,  (8)  embolisms  and  infarctions, 
(9)  rupture,  (10)  wounds,  (11)  displacements,  (12)  tumors,  (13)  syphilis. 
Pathological  examinations  have  shown  that  disease  of  the  spleen  may  be 
entirely  limited  to  this  organ,  or  it  may  coexist  with  a  similar  morbid 
condition  in  the  liver,  the  intestines,  or  the  lymphatic  glands,  dependent 
on  a  constitutional  cachexia  which  had  its  origin  in  an  old  contagious 
disease. 

It  may,  however,  happen  that  the  post-mortem  conditions  observed  will 
fail  to  show  whether  they  were  the  cause  or  the  result  of  the  disease,  owing 
to  the  fact  that  the  physiological  functions  of  the  spleen  are  still  veiy 
imperfectly  understood  :  for  example,  the  alterations  in  the  blood  unde- 
niably accompanying  certain  affections  of  the  spleen,  and  the  cachectic  state 
of  the  patient  which  indicates  an  evident  dyscrasia ;  but  what  is  the  evi- 
dence which  connects  this  and  the  blood-changes  with  the  spleen  as  the 
specific  result  of  tlie  disease  ? 

This  question  cannot  be  answered  intelligently  until  we  know  exactly 
the  action  of  the  spleen  on  the  blood.  It  is,  however,  thought  that  in  cases 
of  leukaemia  and  hydrsemia  the  alterations  in  the  blood  may  be  reasonably 
attributed,  at  least  in  some  instances,  to  a  perversion  of  the  functions  of 
the  spleen.  The  supporters  of  this  opinion  have  maintained  that  any  treat- 
ment which  would  remove  or  relieve  the  engorgement  of  this  organ  would 
ultimately  result  in  the  recovery  of  the  patient.     The  recommendation  for 
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the  extirpation  of  the  spleen  is  based  on  this  idea.  The  supposition  that 
the  removal  of  the  spleen  would  modify  the  course  of  the  disease  in  cases 
of  leukaemia  or  malarial  fever  is  certainly  very  plausible,  but,  nevertheless, 
unreasonable,  since  the  removal  of  the  local  and  primary  affection  would 
not  restore  the  healthy  functions  of  this  organ,  nor  even  necessarily  abrogate 
the  constitutional  cachexia  which  is  commonly  coincident  to  the  morbid 
process.  Professional  experience  in  the  treatment  of  cancer  and  of  many 
other  allied  conditions  abundantly  justifies  this  course  of  reasoning. 

In  all  cases  of  purely  splenic  leukaemia  there  has  been  observed  in  the 
early  stage  of  this  disease  more  or  less  engorgement  of  the  spleen,  while  in 
those  cases  commonly  designated  lymphatic  leukaemia  the  enlargement  com- 
mences in  the  lymph-glands  and  the  spleen  is  only  secondarily  involved. 
The  most  characteristic  pathological  changes  primarily  observed  are  in  the 
blood,  and  consist  in  a  more  or  less  marked  relative  increase  of  the  white 
corpuscles,  but,  owing  to  the  fact  that  the  physiological  functions  of  the 
spleen  have  not  been  determined,  we  are  unable  to  give  to  this  pathological 
condition  a  scientific  interpretation.  Should  the  number  of  the  white  cor- 
puscles become  relatively  great,  there  will  be  observed  a  change  in  the  color 
of  the  blood,  which  may  assume  a  grayish  red  and  resemble  a  mixture  of 
blood  and  pus.  This  morbid  condition  of  the  blood  is  likewise  associated 
with  certain  chemical  changes  whereby  the  water  is  increased  and  the  solids 
of  the  fluid  are-  diminished  in  quantity.  It  is  presumed  that  the  hemor- 
rhagic diathesis  which  is  a  very  frequent  concomitant  of  leukaemia  may  be 
explained  on  the '  basis  of  the  altered  condition  of  the  blood,  and  possibly 
some  degenerative  changes  in  the  walls  of  the  blood-vessels. 

In  regard  to  the  truly  splenic  origin  of  dropsical  affections,  or  those 
which  can  be  clearly  traced  to  a  perversion  of  the  functions  of  the  spleen, 
there  is  certainly  abundant  reason  for  believing  that  these  cases  are  extremely 
rare.  Pathologists  have  frequently  demonstrated  the  fact  that  many  of 
these  cases,  which  the  clinician  attributed  solely  to  a  perversion  of  the 
functions  of  the  spleen,  were  really  caused  by  lesions  of  the  heart,  liver,  or 
kidneys.  Nevertheless,  it  must  be  admitted  that  there  are  many  cases  of 
dropsical  efflisions,  arising  in  connection  with  splenic  lesions  and  an  anaemic 
cachexia,  in  which  the  pathologist  has  thus  far  failed  to  discover  any  other 
cause  to  which  the  dropsy  may  be  attributed  than  the  existing  morbid  state; 
but  here  is  met  a  most  perplexing  problem :  what  rule  is  played  by  the 
splenic  condition  in  the  dyscrasia?  or,  vice  versa,  what  role  does  the  dys- 
crasia  play  in  the  splenic  condition  ? 

It  is,  however,  a  well-known  fact  that  hypertrophy  of  the  spleen  may 
end  in  the  compression  of  the  inferior  vena  cava,  and  thus  cause  a  mechanical 
oedema  of  the  lower  extremities.  It  may  likewise  obstruct  the  portal  circu- 
lation, or,  what  is  more  frequent,  it  may  be  coincident  with  or  even  follow 
an  analogous  hepatic  lesion,  with  production  of  ascites.  Finally,  an  existing 
splenitis  may  excite  a  chronic  peritonitis  which  may  be  followed  by  an  intra- 
abdominal effusion. 


892      DISEASES    OF    THE    SPLEEN,  AND    THEIK    OPERATIVE   TREATMENT, 


GENERAL  SEMEIOLOGY. 

Disease  of  the  spleen  is  indicated  by  the  existence  of  more  or  less 
marked  signs,  such  as  an  increase  in  volume  of  the  organ  or  a  change  in 
its  consistence,  pain,  etc.  The  augmentation  in  the  volume  of  the  organ  is 
attended  with  an  increase  in  its  weight.  The  principal  means  relied  on  for 
determining  the  enlargement  of  the  spleen  are  inspection  of  the  abdominal 
walls,  palpation,  and  percussion  and  auscultation,  while  it  is  necessary  at 
the  same  time  that  the  examiner  should  keep  in  mind  the  normal  dimen- 
sions and  situation  of  the  organ.  Inspection  of  the  splenic  region  affords 
us  invaluable  aid  in  diagnosing  hypersplenic  conditions.  We  may  discover 
by  this  method  of  examination  the  want  of  symmetry  between  the  two 
hypochondriac  regions.  The  left,  which  is  normally  depressed,  may  be 
raised  by  a  sort  of  intra-abdominal  cake,  in  which  may  be  traced  out  the 
form  of  the  spleen. 

It  is  highly  important,  in  all  our  examinations  of  the  enlarged  spleen, 
to  keep  in  mind  the  fact  that  this  organ  preserves  the  same  form  and  rela- 
tion to  other  organs  in  disease  as  in  health.  An  exception  to  this  rule  is, 
however,  found  in  cases  of  so-called  patulous  spleen,  which  possesses  great 
length  and  correspondingly  less  width.  Consequently,  the  surgeon  is  liable 
to  be  misled  by  the  measurement  of  the  length  of  this  organ,  and  conclude 
that  he  has  to  deal  with  an  hypertrophied  spleen. 

Palpation  is  another  highly  important  measure  employed  in  diagnosing 
splenic  diseases.  Therefore  the  surgeon  should  remember  that  the  spleen 
in  its  normal  state  is  completely  hidden  by  the  natural  curvature  of  the 
lefl  side  and  the  greater  curvature  of  the  stomach,  where  it  is  beyond  the 
reach  of  palpation ;  but  when  the  volume  of  the  organ  is  considerably  in- 
creased, it  escajies  from  the  curvature  of  the  side  and  pushes  up  the 
stomach ;  then  the  hand  may  be  depressed  so  deeply  into  the  abdominal 
walls  as  to  seize  the  inferior  border  and  measure  approximately  the  base  of 
the  spleen.  The  surgeon,  however,  in  some  cases,  instead  of  discovering  a 
hard,  circumscribed  tumor,  may  find  a  distinct  sense  of  fluctuation,  indi- 
cating the  existence  of  an  abscess,  cyst,  or  swelling  with  a  softening  point 
(cancer,  lympho-sarcoma,  etc.).  The  same  method  of  examination  likewise 
enables  the  surgeon  to  determine  the  degree  of  mobility  of  the  organ,  the 
existence  of  adhesions,  and  certain  kinds  of  friction. 

Percussion  is  likewise  highly  serviceable  in  splenic  examinations,  since 
this  organ  is  surrounded  within  the  abdominal  cavity,  above,  below,  and  on 
the  inside,  by  organs  giving  out  a  resonant  sound ;  but  this  normal  reso- 
nance may  be  more  or  less  obscured  by  corpulence.  In  percussing  the 
spleen  the  patient  should  be  placed  in  the  right  lateral  decubitus,  or,  still 
better,  in  the  standing  position.  It  is  highly  important  that  the  surgeon 
should  keep  in  mind  the  fact  that,  while  the  lung,  intestines,  and  stomach 
commonly  yield  on  percussion  a  resonant  sound,  this  resonance  may  become 
a  source  of  error  when  the  stomach  or  intestines  by  displacement  cover  the 
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external  surface  of  this  organ.  Furthermore,  in  the  case  of  hepatization 
of  the  base  of  the  left  lung,  the  localization  of  the  upper  border  of  the  spleen 
becomes  very  difficult,  and  frequently  cannot  be  precisely  determined.  A 
similar  source  of  annoyance  may  be  found  iu  the  case  of  the  inferior  border 
when  ascites  exists,  while  in  other  cases  the  internal  border  may  be  obscured 
by  the  over-distention  of  the  stomach  with  food  or  a  tumor  of  the  greater 
curvature.  In  other  cases  there  may  exist  complete  resonance  over  the 
whole  splenic  region,  and  this  may  happen  when  the  spleen  is  either  dis- 
placed or  entirely  covered  with  intestines  or  with  a  flatulent  stomach. 
Finally,  dulness  of  the  spleen  in  some  rare  instances  may  be  confounded 
with  dulness  of  the  kidneys,  or  even  with  dulness  arising  from  a  tumor  in 
these  organs. 

Auscultation  may  sometimes  be  advantageously  employed  in  marked 
hypertrophy  of  the  spleen,  which  may  compress  the  large  vessels  and  thus 
produce  a  bruit  de  souffle  resembling  the  sound  sometimes  heard  in  preg- 
nancy. 

Pain. — It  has  been  asserted,  but  not  yet  proved,  that  the  spleen  in  its 
healthy  state  is  completely  insensible  to  pain.  But  this  statement  is  not 
here  material,  since  it  is  admitted  that  the  pathological  changes  in  this 
organ  are  attended  with  pain.  Pain  may  arise  from  any  disease  which 
produces  a  rapid  dilatation  of  this  organ,  or  it  may  result  from  a  trau- 
matism giving  rise  to  a  rupture.  It  will  be  found  to  exist  under  these 
circumstances  in  varying  degrees,  but  is  never  constant  or  of  very  long 
duration.  Pain  is  likewise  frequently  experienced  in  chronic  diseases  of 
this  organ,  but  is  also  sometimes  entirely  absent.  Pain  in  these  chronic 
cases  is  commonly  felt  in  the  intercostal  spaces  and  is  frequently  attributed 
to  affections  of  the  pleura  or  lung,  while  it  is  probably  due  to  peritoneal 
complications. 

Induration,  fluctuation,  or  softening  of  the  spleen  may  sometimes  be 
determined  by  carefully  percussing  over  the  abdominal  walls  in  the  splenic 
region.  Induration  always  exists  in  cases  of  chronic  hyposplenitis.  Fluc- 
tuation accompanies  perisplenic  abscesses,  perisplenic  peritonitic  cysts,  and 
hkewise  splenic  cysts ;  and  these  morbid  conditions  may  give  rise  to  hydro- 
nephrosis, with  a  cyst  in  the  left  kidney  or  a  pyelo-nephritis.  Softening  of 
the  spleen  frequently  arises  from  congestion  of  this  organ  originating  in 
malarial  disease. 

Enlargement  of  the  Spleen,  and  its  Complications. — These  morbid  condi- 
tions give  rise  to  a  great  variety  of  symptoms,  and  therefore  require  a  cur- 
sory examination  in  this  connection. 

Enlargement  of  the  spleen  attended  with  marked  increase  in  its  volume 
gives  rise  to  important  changes  in  its  position.  The  inferior  border  is 
pushed  inward  and  occupies  the  hypogastric  region ;  consequently  the  ver- 
tical section,  which  has  the  greater  diameter  under  the  changed  condition, 
assumes  a  transverse  position. 

The  enlarged  spleen  possesses  only  slightly  its  normal  bearings  above, 
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within,  or  without,  but  develops  especially  in  the  direction  where  it  meets 
with  the  least  resistance, — i.e.,  inward  and  downward,  coming  in  contact 
with  the  abdominal  walls,  pushing  back  the  abdominal  viscera,  and  even 
going  so  far  as  to  displace  the  uterus  and  bladder.  Furthermore,  it  occa- 
sionally puslies  up  the  diaphragm,  inconveniencing  the  left,  lung  and  heart, 
likewise  the  left  kidney,  stomach,  and  liver.  The  pushing  up  of  the  left 
lung,  diaphragm,  and  stomach  frequently  gives  rise  to  dyspnoea,  while  the 
displacement  of  the  heart  may  produce  a  pleuritic  effusion. 

In  other  cases,  when  the  intra-abdominal  cavity  is  completely  filled 
with  a  greatly-enlargefl  spleen,  an  ascitic  eifusion,  or  a  gaseous  collection, 
it  pushes  up  the  diaphragm  and  thus  compresses  the  whole  thoracic  viscera. 
An  effect  somewhat  similar  to  that  arising  from  an  enlarged  spleen  may  be 
produced  by  a  pleuritic  attack  M'ith  effusion.  When  the  diaphragm  is 
pushed  down  on  the  spleen,  and  this  organ  in  turn  is  brought  in  contact 
with  the  left  kidney,  complications  of  this  sort  frequently  lead  to  great 
difficulty  in  making  a  correct  diagnosis,  since  the  pressure  of  the  spleen  on 
the  kidney  produces  symptoms  closely  resembling  those  which  arise  from 
timiors  in  the  latter  organ.  Tumors  of  the  left  kidney  cause,  in  fact,  the 
same  pressure  on  the  spleen,  and  this  gives  rise  to  the  same  appearance 
of  the  abdominal  walls.  In  this  connection,  however,  a  diminution  in  the 
quantity  of  urine  possesses  some  value,  since  it  may  imply  the  destruction 
of  the  functions  of  the  left  kidney ;  nevertheless  it  should  be  remembered 
that  the  same  result  may  be  due  to  compression  of  this  organ  and  its  ureter 
by  an  enlarged  spleen,  thus  mechanically  producing  the  same  result.  Hsema- 
turia  itself  is  a  symptom  of  little  value,  since  it  may  have  its  origin  in 
leukseraic  infarctions.  The  presence  or  absence  of  pus  in  the  urine  is,  how- 
ever, worthy  of  the  surgeon's  attention. 

The  quantity  of  urine,  and  the  presence  or  absence  of  pus  or  blood  in 
the  urine,  may  be  worth  but  little  when  taken  singly,  but  will  be  found 
much  more  significant  when  studied  connectively.  In  fact,  if  the  quantity 
of  urine  voided  in  twenty-four  hours  is  either  normal  or  increased,  it  may 
be  reasonably  inferred  that  the  kidney  is  not  involved.  If  there  has  been 
a  diminution  in  the  quantity  of  urine  voided,  and  no  hsematuria  or  purulent 
complication,  it  is  highly  probable  that  the  true  explanation  of  this  morbid 
condition  will  be  found  in  a  mechanical  pressure  on  the  kidney  and  ureter. 
In  other  cases,  where  there  is  a  diminution  in  the  quantity  of  urine,  with 
hfematuria,  but  without  a  putrid  odor  or  any  other  evidence  of  pus  in 
this  fluid,  it  may  be  assumed  that  it  is  a  case  of  hsematuria  of  leucocy- 
thsemic  origin  ;  while  if  there  is  a  diminution,  with  hsematuria  and  pus,  it 
will  generally  be  found  that  it  is  dependent  on  renal  disease. 

MORBID  CONDITIONS   REQUIRING   OPERATIVE  TREATMENT. 
Perisplenic  phlegmon,  suppurative   splenitis,  gangrene,  wounds,  tumors, 
and  disptlacements  of  the  spleen,  under  certain  circumstances  require  opera- 
tive surgical  treatment,  and  consequently  demand  here  a  brief  description. 
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PEPvISPLENIC   PHLEGMON. 

E.  Besnier  has  declared  that  perisplenic  phlegmon  is  to  the  spleen 
what  perinephritic  phlegmon  is  to  the  kidney  ;  but  Maurice  Jeanuel  has 
deuied  the  correctness  of  this  comparison,  and  attempted  its  refutation  on 
anatomical  grounds.  He  has  called  attention  to  the  i'act  that  the  serous 
tunic  enveloping  the  spleen  is  so  intimately  adherent  to  the  fibrous  capsule 
that  it  is  impossible  to  detach  it,  except  at  the  points  where  the  liga- 
ments are  inserted,  or  on  the  posterior  border,  where  there  exists  a  little 
cellulo-adipose  tissue;  consequently,  the  only  points  where  a  perisplenic 
phlegmonous  inflammation  is  possible  about  the  spleen  are  at  the  inser- 
tion of  the  gastro-omental  ligament  into  the  hilus,  at  the  insertion  into 
the  superior  border  of  the  phreno-splenic  ligament,  and  on  the  posterior 
border. 

It  is  claimed,  in  all  cases  of  so-called  perisplenic  phlegmon,  that  the 
post-mortem  examinations  have  shown  that  the  parenchyma  of  the  spleen 
has  been  found  to  be  involved,  although  this  does  not  prove  that  the 
primary  disease  does  not  first  attack  the  coverings  of  the  organ.  This  dis- 
ease may  arise  as  a  complication  of  malarial  or  typhoid  fevers,  and,  in  fact, 
most  frequently  occurs  in  persons  suffering  from  some  marked  cachexia.  It 
may  likewise  arise  in  the  course  of  pyaemia  by  the  stopping  up  of  a  blood- 
vessel by  a  blood-clot,  or  by  the  extension  of  an  inflammatory  process  from 
neighboring  organs.  It  will  be  readily  admitted  that,  while  the  etiology 
of  this  disease  may  possess  considerable  scientific  interest,  nevertheless  the 
practical  surgeon  will  feel  much  more  deeply  interested  in  those  measui'es 
which  are  to  be  emploj'cd  for  the  restoration  of  the  jiatient. 

This  consideration  of  our  subject  brings  before  us  all  those  questions 
which  must  be  duly  weighed  in  all  operative  procedures.  The  first  ques- 
tion which  should  be  settled  in  this  connection  is,  Ought  an  operation  to  be 
performed  ?  It  is  self-evident  that  no  general  answer  can  be  given  here, 
since  eveiy  case  must  be  carefully  studied  and  the  operative  measures  de- 
termined on  its  own  merits.  It  is  scarcely  necessary  to  add,  in  this  connec- 
tion, that  those  having  a  pysemic  origin  afford  the  surgeon  very  little,  if, 
indeed,  any,  reasonable  hope  for  the  recovery  of  his  patient.  Let,  therefore, 
the  constitutional  and  local  condition  of  every  case  be  tlioroughly  under- 
stood before  active  measures  are  taken.  The  time  when  an  operation  should 
be  performed  is  likewise  very  important,  but  on  this  point  I  shall  attempt 
no  discussion  further  than  to  remark  that  the  safety  of  the  patient  will 
uuquestiouably  be  greatly  increased  if  the  peritoneum  covering  the  pus- 
cavity  has  already  become  adherent  to  the  abdominal  walls  to  such  an 
extent  that  no  injury  will  arise  from  the  entrance  of  the  liberated  pus  into 
the  peritoneal  cavity.  The  preferable  operation,  even  under  these  circum- 
stances, consists  in  carefully  cutting  through  the  abdominal  walls  with  the 
scalpel,  under  strict  aseptic  precautions,  rather  than  attempting  the  evacua- 
tion of  the  pus-cavity  by  means  of  aspiration. 
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The  perisplenic  abscess,  when  no  operative  procedure  is  attempted,  may- 
remain  encysted,  but  more  frequently  pushes  inward  along  the  peritoueum 
when  it  is  followed  by  an  acute  peritonitis  and  death ;  while  under  other 
circumstances  the  pus  may  push  upward  until  it  comes  in  contact  with  the 
stomach,  when  it  produces  ulceration  and  perforation  of  that  organ ;  or,  if 
it  takes  a  somewhat  different  direction,  the  result  may  be  a  perforation  of 
the  diaphragm,  followed  by  pleurisy,  etc. 

SUPPUPvATlVE    SPLENITIS. 

This  disease  has  been  studied  from  experimental,  clinical,  and  patho- 
logical stand-points ;  but  it  is  worthy  of  remark  that  the  experiments  of 
Gendrin  consisted  in  the  introduction  of  caustic  substances  into  the  centre 
of  the  parenchyma  of  the  spleen  in  living  animals,  where  it  excited  inflam- 
mation, which  was  followed  by  the  formation  of  pus-cavities.  These  ex- 
periments, however,  bear  only  on  the  etiology  and  pathology  of  the  disease, 
without  affording  any  assistance  in  our  operative  procedures. 

Suppurative  splenitis  may  be  either  of  internal  or  of  external  origin,  and 
may  exist  either  as  a  primary  or  as  a  secondary  lesion, — called  secondary 
when  the  primary  trouble  has  originated  in  a  neighboring  organ.  The 
cause  of  the  disease  may  be  idiopathic,  constitutional,  or  traumatic. 

The  disease  may  have  its  origin  in  an  enfeebled  constitutional  condition 
resulting  from  malarial  contamination  or  septic  infection.  The  latter  form, 
when  it  is  purely  pyaemic  in  its  character,  does  not  encourage  any  operative 
procedure,  since  the  local  manifestation  is  only  a  small  portion  of  the  con- 
stitutional disorder.  It  is  thought  that  malaria  may  act  as  a  predisposing 
or  even  as  an  exciting  cause  in  the  production  of  splenic  abscess,  by  lower- 
ing the  vital  resistance  or  possibly  by  the  production  of  an  engorgement  of 
the  organ  whereby  the  circulation  of  the  blood  is  greatly  impeded  or  even 
arrested  in  its  vessels.  Furthermore,  when  the  distention  of  the  organ 
has  been  very  great  and  has  been  rapidly  produced,  laceration  may  have 
occurred  with  hemorrhagic  infarctions,  which  play  an  important  rdle  in 
the  develojjment  of  the  abscess.  In  the  traumatic  form  of  the  disease  the 
lacerations  of  the  tissues  of  the  organ  and  the  resulting  hemorrhagic  in- 
farctions are  unquestionably  closely  allied  to  the  inflammation  and  pus- 
formation  which  follow  the  injury. 

The  idiopathic  form  of  this  disease  is  unquestionably  very  rare,  although 
its  occurrence  in  connection  with  an  enfeebled  constitution  has  been  admitted. 
The  secondary  or  constitutional  variety  of  this  disease  is  certainly  of  more 
frequent  occurrence  than  any  or  even  all  of  the  other  forms.  It  may  take 
its  origin  in  an  embolus,  followed  by  the  formation  of  a  metastatic  abscess, 
or  in  the  propagation  of  a  phlegmasia  from  a  neighboring  organ. 

The  sym2)toins  of  suppurative  splenitis  are  not  well  marked,  and  con- 
sequently the  diagnosis  is  always  difficult  and  frequently  of  veiy  question- 
able accuracy.  Palpation  reveals  the  fact  that  the  tumefaction  of  the  spleen 
is  always  moderate, — less  than  that  which  generally  exists  in  chronic  malarial 
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hypertrophy, — while  in  some  cases  a  careful  examiuation  indicates  a  point 
of  fluctuation. 

Paiu  is  rare,  exists  only  in  cases  of  perisplenic  peritonitis  with  adhesions, 
and  is  then  felt  in  the  left  arm  and  shoulder.  There  may  also  be  present 
a  fever  of  the  intermittent  or  remittent  type.  The  extension  of  this  disease 
to  other  organs  gives  rise  to  additional  symptoms,  which  are  characterized 
by  the'  nature  of  the  complication  which  has  taken  place :  thus,  when 
perforation  of  the  stomach  has  occurred,  pus  may  be  vomited ;  when  the 
kidney  is  involved,  pus  may  be  found  in  the  urine ;  if  the  diaphragm  is 
perforated,  there  will  be  developed  symptoms  of  pleurisy  or  those  of 
pleuro-pneumonia. 

The  prognosis  is  generally  unfavorable,  but  must  be  made  with  reference 
to  the  case  under  consideration,  while  it  should  be  remembered  that  when 
the  visceral  organs  are  involved  it  always  adds  to  the  gravity  of  the  case. 

Treatment. — The  treatment  is  strictly  surgical,  in  children  as  well  as 
older  patients,  except  in  the  pysemic  cases,  where  the  author  has  recently 
employed  large  doses  of  the  bichloride  of  mercury, — one  grain  a  day  to 
adult  patients,  which  was  continued  several  weeks, — with  the  most  marked 
beneficial  results  and  without  the  production  of  salivation  or  any  other  un- 
favorable symptom.  Pathological  investigations  have  shown  that  when  an 
abscess  is  old  it  may  become  encysted  by  a  proliferation  from  the  fibrous 
tissue  of  the  trabecule,  the  pus  may  be  absorbed,  the  pockets  contract,  and 
finally  there  remains  only  a  thin  cicatrix  in  the  centre  of  the  splenic  tissue. 
These  observations  encourage  us  to  persevere  in  the  treatment  of  splenic 
abscess  of  pysemic  origin,  with  the  hope  that  by  medication  we  may  yet  be 
able  to  arrest  the  disease  and  thus  permit  nature  to  effect  a  cure  where  the 
surgical  art  is  entirely  impotent.  The  surgical  procedures  required  in  these 
cases  are  either  spleuotomy  or  splenectomy, — both  of  which  operations  are 
fully  described  in  another  part  of  this  article. 

GANGRENE. 
Gangrene  of  the  spleen  is  an  exceedingly  rare  disease  if  the  word 
here  employed  is  used  in  its  ordinary  sense ;  but  the  term  is  now  often 
made  use  of  to  designate  a  condition  of  putridity  which  is  of  more  fre- 
quent occurrence.  It  is  with  the  spleen  as  with  the  brain,  since  neither 
is  ever  in  contact  with  the  air,  except  in  the  case  of  a  wound,  or  when  the 
latter  organ  by  pathological  changes  has  been  brought  in  connection  with 
the  stomach  or  the  intestines  ;  therefore  when  it  mortifies  within  the  living 
body  it  does  not  undergo  a  true  putrefactive  change,  but  only  macerates, — 
a  process  which  is  similar  to  what  is  observed  in  the  foetus  under  certain 
circumstances.  Thus  considered,  gangrene  of  the  spleen  is  closely  allied 
to  or  perhaps  identical  with  the  softening  of  this  organ  (or  splenomalacia) 
which  is  observed  to  follow  an  extremely  pernicious  attack  of  acute  con- 
gestive disease.  It  is  unquestionably  this  acute  disease  that  primarily 
produces  phlegmonous  emboli  in  the  spleen  and  the  other  resulting  splenic 
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changes.  lu  regard  to  the  etiology  of  gangrene  of  the  spleen,  the  true 
explanation  of  its  origin  is  always  found  in  an  acute  congestion,  followed 
by  a  high  degree  of  inflammation  attending  the  outbreak  of  cei'tain  per- 
nicious diseases.  The  diagnosis  is  therefore  made  on  the  post-mortem  table, 
and  the  treatment  is  7iil. 

KUPTURES. 

Under  this  name  are  included  solutions  of  continuity,  involving  either 
the  capsule  or  the  parenchyma,  which  are  not  produced  by  gunshot  wounds 
or  by  cutting  or  pointed  instruments.  Rupture  of  the  spleen  may  be  trau- 
matic, when  produced  by  violence  brought  to  bear  on  this  organ,  such  as 
contusions  over  the  splenic  region,  falls,  etc.  In  other  cases  this  lesion 
takes  place  in  an  organ  already  diseased,  when  the  disease  is  to  be  re- 
garded as  the  predisposing  cause,  while  the  immediate  cause  may  be  found 
in  the  ordinary  movements  of  the  patient,  the  movements  of  neighboring 
viscera,  etc. 

The  traumatic  ruj^ture  in  a  perfectly  healthy  spleen  has  been  supposed 
to  be  of  very  infrequent  occurrence,  since  this  organ  possesses  a  high  degree 
of  elasticity  and  is  surrounded  by  organs  which  are  very  movable  and  like- 
wise elastic.  The  author  is,  however,  of  the  opinion  that  ruptures  and 
lacerations  of  the  spleen  occur  much  more  frequently  as  a  result  of  injuries 
than  has  heretofore  been  supposed. 

This  opinion  is  based  on  a  large  number  of  post-mortem  examinations 
made  on  dogs  which  had  previously  received  traumatic  injuries.  This 
lesion  occurred  much  more  frequently  in  the  liver  than  in  any  other 
abdominal  organ,  while  tlie  spleen  took  the  second  place  in  the  order  of 
frequency  of  occurrence,  and  the  kidney  stood  in  the  third.  It  was  like- 
wise observed,  in  the  cases  to  which  I  have  just  referred,  that  a  rupture  of 
the  spleen  was  rarely  found  unless  the  liver  was  also  ruptured. 

Furthermore,  these  post-mortem  examinations  have  fully  convinced  me 
that  ruptures  and  lacerations,  unless  attended  with  grave  hemorrhage,  are 
very  seldom  diagnosed  on  the  living  subject,  since  spontaneous  healing  of 
these  wounds  promjrtly  follows.  It  is  undeniably  true  that  the  production 
of  !:!~?¥e  lesions  is  strongly  favored  by  certain  pathological  conditions,  among 
which  may  be  mentioned  parenchymatous  softening  or  perisplenic  perito- 
nitis with  adhesions.  In  the  latter  cases  it  will  be  observed  that,  owing  to 
the  fixation  of  the  spleen,  the  external  violence  will  be  enabled  to  act  effec- 
tually, since  the  organ  cannot  slip  away  unharmed  from  the  force  of  the 
blow.  In  cases  of  parenchymatous  changes  when  the  spleen  has  been  ren- 
dered very  friable,  the  ordinary  movements  of  the  patient,  the  movements 
of  the  neighboring  viscera,  or  even  those  of  the  diaphragm,  may  produce 
lacerations.  These  ruptures  may  occur  in  any  part  of  the  spleen,  may  be 
single  or  multiple,  superficial  or  deep,  complete  or  incomplete,  and  in  form 
and  extent  are  necessarily  variable. 

Diagnosis. — No  positive  diagnosis  can  be  made  on  the  living  subject  in 
the  milder  forms  of  this  lesion,  and  in  the  more  serious  ones  the  chief 
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reliance  must  be  placed  on  those  symptoms  indicating  internal  hemorrhage. 
Pain  may  be  completely  absent,  or  an  entirely  unimportant  factor. 

Treatment. — Hemorrhage  is  the  chief  danger  in  all  cases  of  rupture, 
whether  pathological  or  traumatic;  consequently  the  treatment  is  mainly 
aimed  at  its  control,  especially  in  all  the  grave  cases.  The  mild  cases  in 
which  hemoi'rhage  is  not  a  dangerous  complication  may  be  expected  to  do 
well  under  rest  in  the  supine  position.  The  serious  cases  of  traumatic 
rupture,  which  are  always  complicated  with  a  dangerous  loss  of  blood, 
should  receive  at  the  hands  of  the  surgeon  exactly  the  same  general  treat- 
ment which  he  would  employ  to  control  any  similar  hemorrhage  within  the 
abdominal  cavity  :  i.e.,  instead  of  relying,  as  heretofore,  on  the  use  of 
astringents,  cold,  etc.,  he  should  in  certain  cases  promptly  open  the  abdom- 
inal cavity  and  remove  the  spleen. 

WOUNDS. 

There  is  very  little  which  it  is  necessary  to  say,  at  this  point,  in  regard 
to  wounds  of  the  spleen  made  with  cutting  or  pointed  instruments.  The 
diagnosis  is  easily  made,  but  there  is  some  difficulty  experienced  in  their 
treatment,  owing  to  the  situation  of  the  organ  and  its  protection  by  the 
ribs.  Gunshot  wounds  involving  the  spleen  possess  no  peculiarities  other 
than  those  common  to  the  same  class  of  injuries  involving  the  organs  of  the 
abdominal  cavity,  except  that  of  locality,  which  has  already  been  mentioned 
in  connection  with  incised  wounds  in  this  region.  The  principal  danger 
in  incised  and  likewise  in  gunshot  wounds  of  the  spleen  arises  from  hem- 
orrhage, which  may  be  either  primary  or  secondary.  The  danger  from 
secondary  hemorrhage  and  inflammatory  complications  is  almost  entirely 
avoided  by  a  strict  adherence  to  an  aseptic  toilet  and  other  aseptic  measures, 
as  has  been  fully  demonstrated  by  the  recent  practice  of  abdominal  surgery. 
The  blood  extravasated  beneath  the  capsule  may  either  be  absorbed  or  result 
in  the  formation  of  a  splenic  cyst. 

Diagnosis. — The  diagnosis  in  former  times  was  based  essentially  on  the 
locality  of  the  wound  and  indications  of  hemorrhage  ;  but  the  time  has  now 
been  reached  when  the  surgeon  should  unhesitatingly,  under  certain  circum- 
stances, enlarge  the  wound  in  the  abdominal  walls  and  thus  determine  the 
extent  and  character  of  the  injury. 

Ti-eatment. — The  old  treatment  employed  in  the  management  of  these 
cases,  in  which  the  spleen  was  found  protruding  through  the  wound  in  the 
walls  of  the  abdomen  and  was  there  left  to  unaided  nature  or  merely 
assisted  by  the  application  of  a  ligature  to  the  protruding  viscns,  can  no 
longer  be  recommended.  The  proper  course  to  be  pursued  under  these  cir- 
cumstances must  depend  on  the  extent  and  character  of  the  lesion.  Should 
it  be  found  that  the  spleen  is  irrecoverably  injured,  splenectomy  should  be 
immediately  performed ;  but  when  this  organ  is  still  in  a  viable  condition 
it  should  be  thoroughly  cleaned  and  returned  to  the  abdominal  cavity,  even 
though  it  may  be  necessary  to  enlarge  the  opening  in  the  abdominal  walls. 
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Care  should  be  taken  to  control  all  hemorrhage  and  to  cleanse  perfectly  the 
abdominal  cavity.  The  drainage-tube  should  then  be  introduced,  the  ex- 
ternal wound  closed  with  metallic  sutures,  and  a  perfectly  aseptic  dressing 
applied,  and  above  this  a  few  bandages,  when  the  patient  should  be  directed 
to  lie  on  the  wounded  side.  Should  inflammatory  or  other  trouble  arise,  it 
should  be  treated  according  to  the  general  rules  of  surgery. 

DISPLACEMENTS. 

The  spleen  is  fixed  in  the  abdominal  cavity  by  two  ligaments,  which 
have  been  fully  described  in  that  portion  of  this  article  which  is  devoted  to 
the  anatomy  of  this  organ.  These  ligaments,  by  stretching  or  lengthening, 
occasionally  allow  this  organ  to  occupy  anomalous  positions,  whether  it  be 
healthy  or  diseased.  Thus  we  find  the  spleen  sometimes  in  the  hypogastric 
or  the  umbilical  region,  the  iliac  fossa,  or  the  pelvis.  The  spleen  thus  dis- 
placed forms  new  attachments  to  other  organs  with  which  it  may  come  in 
contact,  but  it  is  nevertheless  recognizable  in  its  new  situation  by  its  form 
and  by  the  dulness  Avhich  it  gives  to  a  region  which  should  otherwise  be 
resonant.  The  old  site  of  the  spleen  is  filled  with  intestines,  which  produce 
a  change  that  may  be  recognized  by  palpation  and  percussion.  The  symp- 
toms are  sometimes  those  of  compression  or  obstruction  of  the  abdominal 
viscera.  These  displacements  are  invariably  attended  with  much  pain, 
caused  by  irritation  or  other  injurious  impressions  made  on  the  splenic 
nerves.  This  condition  is  rarely  seen  in  young  children,  but  has  been  ob- 
served by  the  author  in  adolescent  and  adult  females  only ;  and  therefore 
we  are  brought  to  the  consideration  of  the  question,  Why  should  the  female 
alone  thus  suffer? 

In  my  attempt  to  solve  this  question  I  shall  call  the  attention  of  the 
reader  to  those  factors  only  which  it  seems  probable  may  have  a  more  or 
less  important  bearing  on  this  topic.  The  evil  practice  of  tight  lacing,  by 
which  this  portion  of  the  female  body  is  so  greatly  constricted,  is  un- 
questionably the  chief  cause  in  the  production  of  this  malposition,  while  it 
is  thought  that  the  want  of  the  proper  development  of  the  muscles  of  the 
female  abdomen,  which  must  necessarily  result  from  neglect  to  take  proper 
exercise,  as  well  as  the  variations  in  the  degree  of  pressure  exercised  by  the 
visceral  organs,  pregnancy,  etc.,  upon  the  muscles  of  this  portion  of  the 
body,  may  likewise  have  some  influence  on  its  causation. 

Treatment. — The  use  of  medicine  here  is  intentionally  restricted  to  those 
cases  in  which  the  displacement  is  complicated  with  a  malarial  enlargement 
or  some  other  diseased  condition  of  the  organ.  The  surgical  treatment  con- 
sists in  the  restoration  and  retention  of  the  organ  in  its  normal  position ; 
the  latter  is  accomplished,  as  far  as  possible,  by  the  employment  of  band- 
ages and  the  position  of  the  patient's  body.  The  majority  of  cases  may 
be  relieved  by  these  measures,  but  the  most  aggravated  may  justify  the 
performance  of  splenectomy. 
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TUMORS. 

Tumors  of  the  spleen  may  be  either  liquid  or  solid.  The  liquid  tumors 
of  the  spleen  are  cystic  in  their  character,  and  generally  situated  in  the 
centre  of  the  parenchymatous  tissue,  although  they  are  occasionally  found 
on  the  surface  of  the  organ.  These  cysts  are  either  serous  or  hydatid.  The 
serous  cysts  may  be  either  solitar'y  or  multiple,  similar  to  those  which  have 
been  observed  in  the  neck  of  the  uterus. 

The  hydatid  cysts  are  analogous  to  those  found  in  the  liver,  and  possess 
clinically  all  their  peculiarities.  They  are  commonly  developed  just  beneath 
the  capsule  of  the  spleen,  and  buried  on  the  surface  of  the  organ  within  the 
parenchymatous  tissue. 

The  diagnosis  is  generally  difficult,  and  frequently  impossible. 

Their  treatment  does  not  require  any  special  consideration. 

The  solid  tumors  occupy  either  the  capsule  or  the  parenchyma  of  the 
spleen.  The  tumors  of  the  capsule  which  have  been  examined  have  been  either 
myomatous  or  fibro-cartilaginous.  The  Hpomatous  tumors  are  developed  in 
the  cellulo-adipose  tissue  in  the  neighborhood  of  the  hilus.  The  tumors  of 
the  parenchyma  are  the  lymphadenoma,  splenadenoma,  and  spleno-lymphoma, 
which  belong  especially  to  the  Malpighian  corpuscles.  They  are  coincident 
with  the  general  glandular  hypertrophy  which  Cornil  and  Ranvier  describe 
thus :  "  The  Malpighian  corpuscles,  which  represent  the  follicles  of  the  lym- 
phatic ganglions,  are  immoderately  hypertrophied.  They  occasionally  reach 
the  size  of  a  hazel-nut,  or  even  of  a  walnut.  The  reticulated  tissue  presents 
almost  everywhere  the  thickness  of  its  trabecule,  with  hypertrophy  of  its 
voluminous  nodes.  The  capillary  blood-vessels  are  fully  distended  with 
white  globules  in  cases  of  leucocythtemia,  cancer,  etc." 

CANCEK. 
Primary  cancer  is  exceedingly  rare  in  this  organ,  while  a  secondary 
development  is  of  somewhat  more  frequent  occurrence.  The  primary 
cancer  in  these  cases  is  generally  encephaloid,  while  the  secondary  com- 
monly corresponds  to  the  analogous  tumor  in  the  liver  or  stomach.  The 
most  characteristic  symptom  of  this  disease  is  a  very  severe  pain  in  the 
splenic  region  when  the  disease  is  known  to  exist  in  some  other  organ  of 
the  body.  However,  there  are  cases  of  cancerous  disease  of  this  organ  in 
which  the  correct  diagnosis  is  revealed  only  by  the  post-mortem  exami- 
nation. 

TUBERCLE. 

Tubercular  deposits  in  the  spleen  are  frequently  met  with  as  a  compli- 
cation of  tubercular  disease  in  other  organs  of  the  body. 
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OPEEATIYE  TEEATMENT. 

The  operative  treatment  required  of  the  surgeon  on  this  organ  is 
sentially  limited  to  aspiration,  exploratory  laparotomy,  splenotomy,  and 
splenectomy. 

ASPIEATION   AND   EXPLORATORY   LAPAROTOMY. 

Aspiration  should  never  be  employed  in  the  treatment  of  any  disease  of 
the  sf)leeu  until  the  surgeon  has  satisfied  himself  that  there  is  an  abscess- 
cavity  within  this  organ  and  that  the  capsule  of  the  same  is  firmly  adherent 
to  the  abdominal  walls.  If  this  rule  be  strictly  obeyed,  there  will  be  found 
very  little  use  for  the  aspirator,  and  I  am  fldly  convinced  that  in  all  cases 
where  it  is  desirable  to  obtain  additional  information  for  diagnostic  pur- 
poses an  exploratory  laparotomy  should  be  performed,  as  the  safer  and 
more  useful  operation.  The  dangers  inseparable  from  the  use  of  the  aspi- 
rator in  abdominal  surgery,  as  well  as  the  comparative  advantages  of  an 
exploratory  laparotomy,  have  been  so  recently  and  so  fully  discussed  in 
medical  literature  that  I  may  be  excused  from  enlarging  upon  them. 

SPLENOTOMY. 

The  term  splenotomy  (preferably  laparo-splenotomy)  was  until  recently 
extensively  employed  to  indicate  the  extirpation  of  the  spleen,  but  it  is  uow 
generally  restricted  in  its  application,  and  is  used  to  designate  those  cases 
only  in  which  an  incision  is  made  into  this  organ  for  the  purpose  of  liber- 
ating pus,  serum,  etc.  This  operation  unquestionably  may  be  wisely  re- 
sorted to  in  the  treatment  of  superficial  abscesses  and  cysts  when  the  bulk 
of  the  organ  is  still  in  a  comparatively  healthy  condition ;  but  neither  deep 
nor  extensive  incisions  should  be  employed,  since  its  anatomical  structures 
are  such  as  to  present  insurmountable  obstacles  to  the  control  of  hemor- 
rhage. 

The  incision  having  been  made  through  the  abdominal  walls  at  the  same 
place  as  that  recommended  for  splenectomy,  and  the  diseased  organ  thus 
brought  under  the  surgeon's  eye,  the  bulgings  of  the  capsule  at  a  single 
point  or  at  mauy  points  will  generally  fully  satisfy  the  surgeon  whether 
splenotomy  or  splenectomy  is  the  preferable  operation,  since  it  is  evident 
that  the  former  operation  should  give  place  to  the  latter  in  all  cases  of 
general  cystic  degeneration  of  the  organ.  Splenotomy  therefore  should  be 
preferred  in  certain  cases  of  simple  or  hydatid  cysts,  abscesses,  etc.,  and 
during  its  performance  the  same  care  should  be  exercised  to  prevent  septic 
infection  as  is  employed  by  the  most  painstaking  operators  in  the  perform- 
ance of  other  operations  within  this  cavity.  While  the  surgeon  is  engaged 
in  liberating  pus  or  other  fluids  contained  within  the  diseased  spleen,  he 
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should  exercise  all  possible  care  to  keep  it  from  coming  in  contact  with 
the  peritoneum,  the  visceral  organs,  or  the  cut  surfaces  of  the  abdominal 
walls. 

Having  emptied  the  pus-cavity,  it  should  be  carefully  examined,  after- 
wards rendered  aseptic  with  all  the  adjacent  parts,  and  the  entire  length  of 
the  incision  in  the  spleen  carefully  stitched  to  the  margins  of  the  wound 
of  the  abdominal  walls.  The  wound  is  then  prepared  for  the  introduction 
of  a  suitable  drainage-tube,  M'hich  is  promptly  followed  by  the  closure  of 
the  wound  in  the  abdominal  walls  and  the  application  of  an  aseptic  dress- 
ing. The  after-treatment  consists  in  removing,  as  frequently  as  may  be 
necessary,  the  fluid  accumulated  in  the  tube,  and  likewise  preserving  asepsis 
in  the  wound  and  surrounding  parts. 

SPLENECTOMY. 

The  complete  and  accurate  history  of  splenectomy  (or,  more  correctly 
speaking,  laparo-splenectomy)  would  undoubtedly  be  very  interesting  and 
likewise  instructive,  but  our  limited  space  does  not  enable  us  to  enter 
fully  into  these  details.  Dr.  S.  W.  Gross,  of  Philadelphia,  who  recently 
made  a  very  careful  historical  and  statistical  study  of  this  operation,  ex- 
presses the  opinion '  "  that  a  diseased  spleen  was  first  removed  at  Rostock, 
in  Germany,  by  Dr.  Quittenbaum,  only  fifty-one  years  ago, — i.e.,  October 
5,  1836;"  and  he  finally  concludes  that,  "as  the  entire  spleen  has  been 
removed  because  of  disease  or  displacement,  or  both  in  combination,  some 
sixty-two  times,  and  the  proportion  of  cures  is  decidedly  on  the  increase  in 
latter  years,  we  can  readily  afford  to  confine  the  record  to  an  enumeration 
of  the  cases  known  to  have  been  of  a  legitimate  character.  The  leuksemic 
spleen  is  the  most  hazardous  to  remove,  and,  if  the  leucocythsemia  is  very 
decided,  the  operation  is  always  fatal.  A  simple  hypertrophic  spleen,  recent 
or  congenital,  is  less  dangerous  to  exsect,  and  the  displaced  or  '  wandering' 
spleen  is  least.  But  in  all  the  operations  the  risk  from  hemorrhage  and 
shock  is  very  great,  and  patients  are  liable  to  die  in  collapse  within  a 
few  hours.  In  traumatic  cases  there  is  much  less  risk  in  the  removal  of 
the  organ,  and  the  records  of  the  past  are  decidedly  encouraging  to  the 
operator." 

The  following  statistics  may  be  employed  (at  least  approximately)  in 
fixing  a  basis  on  which  the  sui'geon  may  select  or  reject  a  case  for  splen- 
ectomy, since  this  operation  has  been  performed  with  the  results  shown  in 
the  following  table : 

Cases,  Recoveries.  Deaths.  Causes  of  Death. 

Cysts 5  4  1  Not  known. 

Sarcoma 1  1 

Wandering  spleen 13  11  2  {      °  ,'^^,''  ' 

"    ^  I  Twisting  stomach. 

1  Medical  News,  January  21,  1888,  p.  74  et  seq. 
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Cases.   Elcoveries.  Deaths.  Causes  op  Death. 

Hemorrhage,  8. 


Simple  hypertrophy  (so  called)    14  1  13 


Peritonitis,  1. 
SepticEemia,  1. 
Cirrhosis,  1. 
L  Shoclv,  2. 
Septic  peritcmitis,  1. 


{oeptic  pel 
Shock,  1. 
Parenchymatous  nephritis.  1. 
r  Hemorrhage,  14. 


Leucocythsemia     ...  20  1  19 


Shock,  3. 
I   Septicaemia,  1. 
I  Exhaustion,  1. 


It  is  further  shown  that  operative  procedures  in  cases  of  traumatisms 
have  been  attended  with  marked  success.  Nussbaum  reports  twenty-six 
operations  for  traumatic  injuries,  with  sixteen  recoveries.  Gilson  gives  us 
eighteen  similar  operations,  with  eighteen  recoveries.  Ashhurst  reports 
twenty-one  operations  for  injury  or  prolapse,  where  all  recovered.  It  can- 
not be  denied,  even  if  some  of  these  statistics  are  not  strictly  accurate,  that 
they  furnish  us  with  valuable  information,  affirmative  a.s  well  as  negative, 
in  the  selection  of  suitable  cases  for  surgical  interference.  AVe  therefore 
on  this  basis  conclude  that  operative  surgical  interference  may  be  demanded 
in  the  following  splenic  conditions  :  (1)  traumatic  injuries,  (2)  displaced  or 
wandering  spleen,  (3)  malignant  disease  (early  stage),  (4)  serous  or  hydatid 
cysts,  (5)  abscesses,  etc. ;  but  that  it  is  contra-indicated  in  all  cases  of  leuco- 
cythsemia  or  malarial  enlargement. 

Statistics  further  show  that  the  principal  sources  of  danger  in  all  these 
operations  are  hemorrhage  and  shock,  while  the  former  is  very  closely  con- 
nected with  the  pathological  changes,  both  local  and  constitutional,  which 
accompany  leucocythsemic  and  malarial  enlargement  of  the  spleen.  The 
extirpation  of  the  spleen  is  never  free  from  danger,  and  therefore  an  oper- 
ator should  give  to  this  subject  the  most  careful  consideration.  It  is  a  fact 
well  known  to  every  surgeon  that  the  laity  are  always  ready  to  express  an 
opinion  on  the  merits  of  our  professional  work.  When  a  foolhardy  attempt 
succeeds,  they  are  ready  to  worship  the  operator ;  but,  should  a  well-planued 
and  well-executed  operation  fail,  the  surgeon  will  frequently  be  denounced 
as  a  murderer. 

Operation. — The  preliminary  preparation  for  the  performance  of  this 
operation  should  be  made  with  the  same  care  as  is  practised  by  the  most 
painstaking  aseptic  surgeons  in  their  operations  within  this  cavity.  In 
fact,  nothing  should  be  omitted  in  the  preliminary  preparation  or  during 
the  performance  of  the  operation  which  could  in  any  degree  increase  the 
chances  of  the  patient :  especially  ought  the  surgeon  to  exercise  the  highest 
degree  of  skill  in  the  control  of  hemorrhage,  lessening  of  shock,  and  preser- 
vation of  asepsis,  since  this  is  the  tripod  on  which  he  must  base  his  operation 
if  he  expects  success. 

The  point  at  which  the  external  incision  ought  to  be  made  should  in  a 
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measure  depend  on  the  circumstances  attending  the  operation.  In  the  case 
of  cysts,  cancer,  etc.,  and,  in  fact,  in  all  cases  when  there  is  neither  dis- 
placement nor  wound  of  this  organ,  nor  a  solution  of  continuity  involving 
the  abdominal  walls,  the  incision  should  commence  one  inch  below  the 
costal  cartilage,  and  be  carried  downward  to  the  external  border  of  the  left 
rectus  muscle  from  four  to  seven  inches.  The  incision  should  be  carefully 
carried  through  the  abdominal  walls,  and  the  precaution  taken  to  ligate 
every  bleeding  vessel  before  opening  the  peritoneal  cavity. 

The  peritoneum  covering  the  spleen  is  then  divided  on  the  grooved 
sound,  after  which  the  superabundant  fluid  of  the  peritoneal  cavity  is 
allowed  to  drain  off.  If  the  diseased  spleen  is  adherent,  it  will  require 
the  exercise  of  extreme  care  to  break  up  these  adhesions  without  causing 
a  laceration  of  the  organ,  making  traction  on  the  pedicle,  or  doing  injury 
to  the  splenic  plexus  of  nerves, — either  of  which  accidents  might  cause  the 
death  of  the  patient.  The  accidental  protrusion  of  the  intestines  through 
the  wouud  in  the  abdominal  M'alls  is  liable  more  or  less  to  embarrass 
the  surgeon,  although  in  some  cases  the  spleen  is  pushed  forward,  which 
places  it  in  the  most  favorable  jDOsition  for  the  operative  procedure.  If 
it  should  happen  that  the  surgeon  while  cautiously  sejDarating  the  adhesions 
should  have  caused  even  a  moderate  hemorrhage,  he  should  immediately 
arrest  it,  in  order  that  he  may  have  at  all  times  a  clear  view  of  the  field  of 
the  operation. 

The  lower  portion  of  the  tumor  should  be  first  freed,  and,  while  this  is 
going  on,  aseptic  sponges  having  a  string  attached  to  each  may  be  packed 
within  the  cavity,  while  the  strings  are  to  be  carefully  kept  outside  of  the 
wound.  These  sponges  are  so  placed  as  to  keep  back  the  intestines,  to 
steady  the  spleen,  and  likewise  to  prevent  traction  from  being  made  on  the 
pedicle,  while  the  strings  enable  the  surgeon  to  determine  when  all  the 
sponges  have  been  withdrawn  from  the  cavity. 

The  most  difficult  and  likewise  the  most  important  part  of  the  operation 
consists  in  the  effectual  ligation  of  all  vessels  of  the  pedicle.  These  vessels 
all  converge  and  enter  the  hilus  of  the  spleen,  and  the  effort  of  the  surgeon 
should  be  to  reach  them  without  doing  harm,  and,  if  possible,  ligate  each 
vessel  separately,  placing  the  ligature  so  firmly  that  it  will  not  slip  from 
its  position,  and  to  divide  no  vessel  until  all  have  been  secured.  It  is  as 
important  to  ligate  the  veins  as  to  ligate  the  arteries,  while  the  nerves  are 
carefully  excluded  from  the  vessels.  In  some  instances  it  may  be  found 
advantageous  to  employ  hemorrhage-forceps,  clamps,  etc.,  in  the  perform- 
ance of  this  operation.  These  forceps  may  be  applied  to  the  vessels  in  the 
pedicle  in  such  a  manner  as  to  leave  a  sufficient  space  between  them  for  the 
application  of  the  ligature,  but  it  would  seem  more  proper  to  apply  the 
ligatures  before  the  vessels  are  divided.  It  may  further  be  added  that  in 
all  cases  where  either  the  clamps  or  the  forceps  are  employed  their  use  is 
only  temporary,  and  that  when  all  the  vessels  have  been  perfectly  secured 
the  pedicle  is  returned  to  the  cavity. 
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The  gastro-splenic  and  the  diaphragmatic  ligaments  are  then  cautiously 
divided,  but  not  until  their  blood-vessels  have  been  properly  secured.  The 
cavity  should  then  be  thoroughly  cleansed  with  hot  water,  while  the  surgeon 
very  carefully  avoids  any  unnecessary  handling  of  the  pedicle,  lest  he  might 
thus  excite  hemorrhage  by  the  slipping  of  a  ligature  or  by  other  avoid- 
able complication.  He  should  ordinarily  Avait  a  few  minutes  after  the 
removal  of  the  spleen,  so  that  if  any  oozing  point  is  discovered  it  may  be 
properly  treated.  The  drainage-tube  should  then  be  introduced,  and  the 
wound  properly  sutured,  including  the  peritoneum.  The  dressing  should 
be  perfectly  aseptic,  and  the  patient  should  be  placed  in  such  a  position  as 
to  afford  the  greatest  degree  of  immobility  to  the  injured  parts. 


ADENITIS  (SCROFULOUS  GLANDS). 

By  SAMUEL  ASHIIUEST,  M.D. 


My  theme  is  non-malignant  enlargements  of  the  lymphatic  glands  as 
occurring  in  children,  which,  though  observed  in  widely  different  localities, 
are  either  simply  congestive  or  inflammatory.  Among  the  former  must 
be  included  all  those  so-called  sympathetic  enlargements  of  glands  so  com- 
mon and  so  often  evanescent.  Among  the  latter  will  be  found  all  those 
modifications  of  inflammatory  action  peculiar  to  lymphatic  glands  which 
are  regarded  as  scrofulous  in  their  essence. 

As  preliminary,  a  few  words  concerning  the  anatomy,  physiology,  and 
pathology  of  the  lymphatic  system  will  not  be  out  of  place.  Beginning 
apparently  by  open  mouths  in  the  interspaces  of  the  areolar  tissue,  the 
lymphatics  ajDpear  first  as  condensations  of  that  tissue  serving  as  channels 
to  convey  into  the  circulation  whatever  foreign  substance  or  eff'ete  material 
has  found  entrance  to  any  areolar  interspace.  Whether  in  solution  or  in 
merely  minute  mechanical  division,  the  substance  is  seized  upon  and  carried 
towards  the  circulatory  system,  with  the  important  difi'erence  that,  while 
blaud  or  soluble  matter  is  carried  on  without  hinderauce,  irritating  or  in- 
soluble substances  appear  to  suffer  detention  in  the  nearest  glands  and  to 
act  in  a  greater  or  less  degree  as  direct  irritants  to  the  tissues  entering  into 
the  substance  of  the  gland  itself. 

The  lymphatic  gland  seems  to  be  nothing  more  than  an  expansion  of  a 
lymph-channel,  and  is  often  unrecognizable  in  a  state  of  health,  though 
filled,  as  are  the  lymph-channels,  with  lymph-corpuscles,  and  surrounded  by 
a  capside  apparently  composed  of  the  fibrous  tissue  condensed  and  thickened 
as  its  contents  expand  and  enlarge.  Where  these  lymph-corpuscles  come 
from  is  not  positively  determined  ;  but  they  must  originate  either  within 
the  lymphatics  themselves  by  cell-proliferation,  come  from  a  starting-point 
of  inflammation,  or  be  white  corpuscles  which  have  leaked  out  of  the  capil- 
lary vessels.  Under  the  influence  of  irritation  there  is  a  vast  increase  in 
the  number  of  these  corpuscles,  adding  to  the  size  of  the  gland,  until  what 
was  frequently  at  first  so  minute  as  to  defy  casual  detection  is  now  evident 
as  a  globular  tumor  well  marked  and  of  perfectly  defined  limits.  Very 
rarely  will  such  a  gland  be  found  alone.  Almost  always,  whatever  may  be 
the  impression  arrived  at  from  external  examination,  dissection  will  reveal 
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the  existence  of  others ;  while  very  generally  they  exist  in  great  numbers 
more  or  less  matted  together,  and  forming  the  well-known  and  familiar 
masses  so  slow  to  disappear  and  so  apt  to  cause  marked  deformity  of  a 
permanent  character. 

The  afferent  lymphatic  vessels  enter  the  gland  between  the  layers  of  the 
capsule,  and  accordingly  the  first  pai't  to  be  subjected  to  injurious  influence 
from  without  is  the  capsular  plexus  of  the  gland  proper.  It  might  there- 
fore be  inferred  that  inflammatory  changes  would  first  manifest  themselves 
in  the  superficial  portions  of  the  gland.  But  exjjerience  proves  that  this  is 
not  the  case,  the  progress  of  the  affection  being  originally  most  evident  in 
the  dee])er  portions  of  the  gland,  beginning  first  in  the  medulla  and  extend- 
ing thence  to  the  cortical  portions  of  the  gland  proper,  and  never  invading 
its  capsule.  These  changes  manifest  themselves  as  spots  of  varying  shape 
and  size,  which  do  not  take  as  deep  a  stain  from  hsematoxylin  as  other  parts 
of  the  gland,  and  exhibit  to  the  examiner  many-diverse  cellular  forms,  from 
true  lymph-corpuscles  to  large,  conspicuous  cells  containing  nuclei,  which 
are  transparent,  and  show  most  distinctly  an  intranuclear  plexus.  Many 
gradations  between  these  two  forms  show  that  the  large  cells  are  lineally 
connected  with  the  true  lymph-corpuscles.  All  these  cells  give  evidence 
that  active  division  is  going  on,  while  the  endothelial  cells  appear  to  be 
unaltered.  The  capillaries  in  tiie  part  are  very  numerous,  and  exhibit  an 
adenoid  sheath,  which,  though  described  as  histological,  is  best  seen  when 
some  inflammation  is  present.  The  large  cells  are  a  very  prominent  feature 
in  scrofulous  inflammation,  and  their  appearance  and  multiplication  by 
segmentation  are  essential  factors  in  the  diseased  jirocess.  As  that  process 
advances,  these  cells  undergo  no  further  development ;  they  never  become 
the  giant  cells  observed  later,  but  speedily  degenerate  and  disappear. 

Next  changes  are  observed  in  the  lymph-sinuses  near  the  medulla.  The 
endothelial  cells  lining  them  increase  in  number  and  size.  The  reticular 
arrangement  within  the  lumen  of  the  lymph-sinuses  is  hypertrophied  as  to 
the  size  of  its  fibres,  and  their  number  is  increased.  Within  the  meshes  of 
this  reticular  structure  are  scattered  leucocytes,  some  normal,  some  having 
undergone  the  changes  already  spoken  of,  with  some  of  the  large  cells 
described  by  Rindfleisch.  At  the  same  time  that  these  alterations  are  being 
made,  the  gland-tissue  proper  is  becoming  crowded  more  and  more  with  the 
same  cell-elements,  and  is  becoming  opaque  from  the  deposit,  beginning 
near  the  lymph-sinuses,  of  coagulable  lymph.  As  the  opaque  spots  thus 
formed  increase  in  size,  anatomical  details  become  indistinct,  increasing  in 
size  by  peripheral  extension,  and  are  always  rounded  in  outline.  These 
spots  increase  in  number  and  gradually  impinge  upon  one  another  until 
several  coalesce  to  form  one  of  the  lobulated  and  more  or  less  circular 
patches  so  readily  discernible  in  these  cases  on  the  most  superficial  exami- 
nation. Within  these  patches  the  cell-elements  undergo  fatty  degeneration, 
the  large  cells  going  first,  while  the  small  endothelial  cells  may  be  detected 
until  the  general  degenerative  change  is  comparatively  far  advanced. 
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The  above  description  applies  to  glauds  in  which  the  change  is  some- 
what active.  Where  the  process  is  more  indolent,  the  general  changes 
go  on  more  slowly,  and  there  is  a  distinct  tendency  to  an  increase  of 
fibrillation.  The  cells  are  more  varied  in  size,  and,  from  the  increased 
amount  of  fibrillar  tissue,  appear  to  be  less  numerous.  The  same  iuci-ease 
of  fibrillar  tissue  also  makes  the  opaque  patch  more  homogeneous  in 
appearance. 

Within  these  opaque  patches,  the  Hots  strumeux  of  Cornil,  the  well- 
known  giant  cells  make  their  appearance.  They  are  not  the  forerunners  of 
inflammatory  change,  not  appearing  until  the  comparatively  advanced  stage 
that  has  been  described.  The  character  and  rcmon  cV&tre  of  these  giant 
cells  have  been  much  discussed.  As  has  been  intimated,  they  cannot  be 
looked  upon  as  active  agents  in  producing  inflammatory  changes,  being 
rather  the  products  of  changes  already  considerably  advanced.  The  sugges- 
tion of  Treves  is  that  they  are  merely  lymph-coagula  involving  more  or 
less  numerous  cell-elements  in  their  coagulation.  This  suggestion  seems 
reasonable  from  the  fact  that  the  material  of  which  they  are  composed 
appears  to  be  identical  with  other  lymph-coagula.  They  are  often  found 
occupying  the  lymph-sinuses,  and  would  very  probably  be  found  there 
much  oftener  were  it  not  for  the  fact  that  the  anatomical  details  are  so 
generally  rendered  indistinct  by  the  rapid  progress  of  the  degenerative 
changes.  They  very  closely  if  not  precisely  resemble  the  giant  cells  which 
are  sometimes  found  in  chronic  inflammation  of  the  connective  tissue,  and 
which  are  admitted  to  occupy  the  lumen  of  lymphatic  vessels.  There  they 
make  their  appearance  at  the  same  time  that  much  coagulated  lymph  per- 
vades the  glaud.  There  are  other  reasons  militating  against  the  theory 
which  regards  these  "giant  cells"  as  protoplasmic  masses,  but  they  would 
be  out  of  place  in  an  article  necessarily  so  limited  as  this. 

Caseation  begins  in  these  opaque  patches,  it  being  essentially  a  process 
of  fatty  degeneration  accompanied  with  desiccation  of  the  part.  It  begins 
in  the  centre  and  proceeds  outward,  and,  where  it  is  at  all  complete,  all  that 
is  to  be  seen  is  fatty  matter  and  granular  debris,  with  the  occasional  remain- 
der of  what  has  been  a  cell.  Sometimes  the  caseous  matter  gradually  dries 
up  into  an  inert  mass ;  more  generally  it  liquefies,  and,  by  irritating  the 
adjacent  parts,  induces  suppuration,  and  abscesses  follow. 

To  the  naked  eye  glands  which  have  advanced  so  far  present  a  pale 
flesh  color  upon  section ;  the  caseous  masses  can  readily  be  felt  when  they 
are  at  all  advanced,  and  project  more  or  less  from  the  surface  of  a  section 
which  has  gone  through  them.  They  can  sometimes  be  detected  where  the 
glaud  is  held  up  to  the  light.  Especially  is  this  true  where  the  cheesy 
nodule  is  proportionately  large,  and  the  glandular  tissue  has  become  paler, 
as  it  does  with  the  progress  of  the  disorder.  The  amount  of  caseation  is 
independent  of  the  size  of  the  gland.  A  small  gland  may  be  almost  en- 
tirely transformed,  while,  on  tlie  other  hand,  in  one  much  enlarged  the 
caseous  change  may  be  but  slight.     Glands  in  which  the  caseous  change  is 
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not  at  all  proportioned  to  their  increased  size  are  those  which  are  sometimes 
spoken  of  as  hypertropliied. 

In  many  cases  the  morbid  action  is  much  slower  and  the  tendency  to 
the  formation  of  fibrous  tissue  is  marked.  This  fibrous  tissue  tends  to 
form  in  circular  masses, — so-called  tubercles.  There  is  an  appearance  of 
much  solidity,  and  cell-forms  are  either  very  scantily  present  or  much 
withered.  The  interspaces  (tubercles)  contain  some  unaltered  lymph-cor- 
puscles, and  homogeneous  material  much  resembling  coagulated  lymph. 
Sometimes  giant  cells  can  be  seen  in  the  centres  of  the  more  or  less  circular 
intrafibrillar  spaces.  Treves  argues  that  in  these  cases,  also,  the  giant  cells 
are  merely  lymph-coagula,  that  the  appearance  of  dimly-seen  fibres,  as  they 
undergo  softening  and  change,  is  caused  by  the  lessened  obstruction  to  the 
view,  and  that  the  fibres  are  rendered  visible  as  the  lymph-masses  dis- 
solve, being  really  continuous  with  the  fibrous  reticulum  of  the  gland- 
tissue. 

To  the  naked  eye  the  glands  last  described  appear  less  vascular,  the 
section  is  more  opaque,  when  suppuration  occurs  it  is  diffused,  and  an 
abundance  of  fibrous  tissue  is  always  discernible;  especially  is  this  last 
change  pei'ceptible  in  the  capsule  of  the  gland. 

It  will  be  noticed  that  two  classes  of  glands  have  been  described, — the 
scrofulous  and  the  so-called  tubercular  of  Cornil  and  some  other  patholo- 
gists. Treves  and  some  other  careful  observers  regard  the  differences  as 
of  grade  rather  than  of  kind. 

The  clinical  differences  between  the  two  classes  are  marked.  In  the  class 
first  described  the  progress  of  the  disease  is  more  rapid  and  may  be  accom- 
panied by  more  evidences  of  inflammation.  The  enlargement  of  the  glands 
is  greater,  they  tend  to  become  matted  together,  caseation  occurs  at  a  com- 
paratively early  day,  and  suppuration  is  a  pretty  constant  attendant.  In 
the  class  last  described  the  progress  of  the  disease  is  more  indolent ;  many 
glands  may  be  enlarged,  although  they  are  not  generally  large  individually. 
The  glands,  owing  to  the  absence  of  inflammation,  do  not  mat  together,  but 
remain  movable.  Caseation  makes  its  appearance  at  a  late  day,  and  there 
is  little  tendency  to  suppuration. 

In  some  cases  the  disease  may  spread  from  gland  to  gland  by  the  mere 
continuance  of  the  peripheral  irritation  conveyed  by  other  lymph-channels, 
or  the  glands  may  have  been  simultaneously  infected,  though  the  manifes- 
tations of  disease  may.  not  be  equally  rapid  in  different  glands.  In  other 
cases  the  disease  may  first  show  itself  by  enlargement  of  a  gland  remote 
from  the  point  of  irritation,  and  the  intervening  glands  be  affected  later  on. 
These  phenomena  may  be  explained  on  the  theory  of  a  damming  up  of  the 
lymph-current,  and  the  later  implication  of  the  nearer  glands  by  a  back- 
ward pressure.  In  other  cases  the  order  of  the  progress  is  such  as  is  easily 
accounted  for  by  the  continuity  of  parts.  Or  the  irritating  cause  may  find 
its  way  from  the  gland-tissue  into  the  encompassing  capsular  plexus  of  lym- 
phatics, and  thence  into  afferent  vessels,  which  take  upon  themselves  the 
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same  development  as  other  lymphatics.  Again,  the  numerons  glands,  made 
evident  by  disease,  which  are  yet  entirely  unlinown  to  the  student  of  normal 
anatomy,  should  be  remembered,  as  contributing  to  strengthen  the  theory 
which  accounts  for  the  spread  of  lymphatic  disease  by  continuity  of  tissue. 

Etiology. — The  causes  of  glandular  disease  are  constitutional  and  local. 
The  former  cause  has  been  long  recognized,  if  not  unduly  magnified,  by  the 
profession.  The  latter  has  come  into  prominence  of  late  years  with  the 
better  pathological  knowledge,  of  which  an  outline  has  just  been  given,  and 
has  in  turn  been  elevated  in  importance,  even  to  the  well-nigh  total  exclu- 
sion of  the  former.  The  truth  probably  lies  midway.  That  there  is  in 
many  persons  a  delicacy  of  constitution,  inherited  or  acquired,  which  pre- 
disposes to  glandular  disease  as  well  as  to  other  forms  of  disease,  hardly 
seems  to  admit  of  doubt.  This  constitutional  delicacy  or  M'cakness  has  been 
long  recognized  as  the  underlying  cause  of  multiform  manifestations  known 
as  struma  or  scrofula.  Its  existence  M'ould  seem  to  be  essential  to  the 
development  of  prolonged  glandular  disease,  or  of  that  form  of  it  which 
proceeds  to  caseous  degeneration  of  tissue.  Persons  in  ordinary  health  may 
have  temporary  engorgement  of  a  gland,  the  result  of  peripheral  irritation, 
and  that  engorgement  may  go  on  to  inflammation  and  suppuration,  either  in 
the  gland  or  in  the  tissues  around  it ;  but  that  slowly-advancing  structural 
change  of  which  the  histological  history  has  been  given  is  not  found  in 
persons  who  do  not  possess  the  constitutional  predisposition  referred  to. 
Indeed,  daily  experience  goes  to  show  that  even  temporary  and  acute  glan- 
dular engorgement  is  in  large  measure  dependent  upon  the  condition  of  the 
general  health.  Every  surgeon  knows  how  different  are  the  effects  of 
dissection-wounds  at  different  times,  and  that  any  even  temporary  condi- 
tion of  impaired  health  adds  much  to  their  gravity  and  importance.  When, 
therefore,  there  exists  a  permanent  condition  of  more  or  less  imperfect 
health,  with  the  resulting  impaired  ability  to  resist  tissue-change,  it  is 
reasonable  to  expect  pathological  alterations. 

But  mere  depression  of  vital  power  would  not  seem  to  be  sufficient  to 
produce  the  conditions  known  as  scrofula,  else  we  should  find  every 
cachexia  leading  to  struma.  That  there  is  in  addition  a  peculiar  element, 
sui  generis,  essential  to  that  condition  of  things  known  as  scrofula,  seems 
to  be  an  unavoidable  inference.  Such  an  inference  is  in  accord  with  long- 
observed  facts,  and  is  analogous  to  the  order  of  things  as  seen  in  many 
other  affections.  The  close  connection  between  that  congener  of  scrofula, 
true  tubercle,  and  the  microscopical  bacillus,  apparently  rests  upon  too 
secure  a  basis  to  be  entirely  denied,  and  there  seems  no  reason  to  question 
the  probable  existence  of  some  other  germ  which  may  represent  the  essence 
of  struma. 

On  the  other  hand,  tlie  tendency  of  modern  investigators  is  very  posi- 
tively towards  the  recognition  of  local  causes  as  the  sole  foundation  upon 
which  the  structure  of  scrofula  rests.  It  has  become  pretty  well  established 
that  glandular  engorgement  is  hardly  ever  primary,  but  almost  if  not  quite 
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always  dependent  upon  a  peripheral  lesion  of  the  part  from  which  the  lym- 
phatics going  to  a  particular  gland  are  derived.  The  glandular  disease  is 
therefore  a  secondary  one. 

Some  writers  regard  this  as  a  fixed  rule  without  exceptions ;  others,  while 
admitting  its  general  correctness,  are  of  the  opinion  that  exceptional  cases 
exist,  and  that  glandular  disease  may  therefore  come  into  being  without 
the  pre-existence  of  a  primary  peripheral  lesion.  While  those  thus  arguing 
lay  themselves  open  to  the  charge  of  basing  a  theory  upon  a  negation  and 
upon  defective  observation,  there  are  undoubtedly  cases  which  favor  the 
view,  and  which  can  be  connected  with  an  initial  lesion  only  by  greatly 
stretching  the  doctrine  which  maintains  the  invariability  of  such  a  con- 
nection. At  least  this  is  the  case  at  present.  With  greater  knowledge  the 
link  in  the  theoretical  chain,  which  is  now  apparently  wanting,  may  be  found, 
and  the  reality  of  the  connection  proved.  These  so-called  exceptional  cases 
present  a  quite  uniform  picture  and  closely  resemble  one  another.  The  hered- 
itary history  is  marked,  as  is  especially  true  of  the  tendency  to  phthisis. 
The  gland-disease,  while  insidious  and  slow  in  action,  is  very  wide-spread. 
Yet  while  the  glands  of  many  localities  are  involved,  and  large  aggregations 
of  glands  are  formed,  the  glands  individually  are  not  generally  of  large  size, 
and  when  examined  they  are  found  to  present  invariably  those  conditions 
which  have  been  described  by  Cornil  and  others  as  tuberculous.  But  these 
cases,  it  must  not  be  forgotten,  are  very  rare,  and  should  not  detract  from 
the  importance  of  the  rule  which  places  glandular  disease  in  the  category 
of  secondary  affections. 

The  bearing  of  this  rule  upon  the  question  of  treatment  will  be  readily 
seen  to  be  most  important,  and  it  should  receive  the  most  careful  and 
minute  attention.  For  that  is  unquestionably  the  most  satisfactory  treat- 
ment of  glandular  disease  which  is  preventive,  and  which  by  attention  to 
often-neglected  peripheral  lesions  hinders  engorgement  of  the  glands. 

The  primary  lesions  which  may  induce  glandular  enlargement  are 
numerous,  and  belong  to  many  localities.  The  bronchial  glands  often 
undergo  enlargement,  owing  to  the  presence  of  bronchitis,  especially  when 
it  has  been  associated  with  measles,  while  the  mesenteric  and  abdominal 
masses  may  take  on  enlargement  as  the  result  of  catarrlial  inflammation  or 
ulceration  of  any  part  of  the  mucous  membrane  of  the  alimentary  canal. 
Indeed,  few  scrofulous  children  are  free  from  enlargement  of  the  abdominal 
glands,  which  is  readily  accounted  for  by  the  great  tendency  of  such  subjects 
to  suffer  from  gastro-intestiual  disturbances. 

Enlargement  of  the  cervical  glands  may  be  dependent  upon  a  great 
variety  of  causes.  Among  these  may  be  mentioned  eruptious  and  ulcers 
of  the  skin  of  the  face  and  scalp,  stomatitis,  inflammatory  affections  of  the 
fauces  and  pharynx,  coryza,  diseases  of  the  ear,  and  imperfect  dentition, 
Naso-pharyngeal  catarrh  is  extremely  apt  to  induce  glandular  disease, 
which  in  great  measure  explains  tlie  frequency  with  which  this  affection 
follows  measles  and  scarlatina.     Injuries  and  the  inflammatory  changes 
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which  follow  them  may  readily  iuduce  enlargement  of  the  neighboring 
glands. 

For  a  long  time  it  was  thought  that  exposure  to  cold  was  a  fruitful 
source  of  adenopathy,  but  the  drift  of  modern  investigation  tends  to  attach 
less  importance  to  it  as  a  producing  cause. 

Treves  gives  the  following  table  of  the  comparative  locations  of  gland- 
disease  : 


Neck  alone         131 

Neck  and  axilla 12 

Groin  alone 6 


Axilla  alone 4 

Neck  and  groin 1 

Neck,  groin,  and  axilla 1 


The  reason  for  this  very  large  preponderance  of  cases  where  the  neck  is 
the  part  involved  would  seem  to  lie  in  the  proximity  of  the  mucous  membrane 
lining  the  nose,  the  mouth,  the  pharynx,  and  the  throat,  and  the  prevalence 
in  those  [)arts  of  a  large  amount  of  submucous,  adenoid  tissue.  The  neigh- 
borhood of  the  tonsils,  the  largest  masses  of  adenoid  tissue  in  the  body,  by 
their  frequently  disea.sed  conditions,  would  alone  seem  to  be  a  fruitful  source 
for  supplying  to  the  cervical  glands  that  irritation  which  is  necessary  to 
excite  them  to  take  on  enlargement  and  strumous  degeneration.  Experi- 
ence shows,  at  least,  that  enlargement  of  the  cervical  glands  will  much  more 
speedily  and  much  more  readily  follow  disease  of  the  tonsils  or  of  parts 
where  there  is  much  adenoid  tissue,  than  it  will  the  pi'esence  of  comjiara- 
tively  severe  disease  in  parts  uot  so  supplied.  The  marked  difference  in 
the  liability  of  the  glands  to  become  enlarged  in  accordance  with  the  fact 
of  the  initial  lesion  being  in  the  immediate  neighborhood  of  adenoid  tissue 
can  be  readily  observed  by  comparing  the  infrequency  with  Mliich  it  occurs 
when  the  disease  is  upon  some  external  surface,  as  the  cheek,  with  the  fre- 
quency of  the  complication  when  the  primary  trouble  is  in  the  mucous 
membrane  of  the  mouth,  nose,  or  pharynx.  In  seeking  to  find  out  the 
exciting  causes  of  glandular  disease,  it  must  uot,  however,  be  forgotten  that 
not  only  must  the  constitutional  predisposition  exist,  but  also  that  the  in- 
explicable personal  peculiarity  known  as  idiosyncrasy  will  play  an  impor- 
tant part  in  determining  the  development  of  the  affection. 

Symptoms. — While  there  exist  many  varieties  both  in  the  appearance 
and  progress  of  cases  of  scrofulous  glands,  there  are  general  characteristics 
that  are  present  with  more  or  less  regularity  in  most  instances.  The  disease 
begins  insidiously  and  without  pain,  so  tliat  its  presence  is  most  generally 
made  known  by  the  discovery  of  a  lump,  often  of  considerable  size,  but 
without  heat  or  other  inflammatory  symptoms.  The  more  marked  the  stru- 
mous diathesis  the  more  pronounced  is  this  chronic  and  indolent  feature, 
and  with  rare  exceptions,  when  there  are  acute  symptoms,  the  scrofulous 
cliaracter  of  the  disturbance  may  be  eliminated  from  the  case.  Neither 
should  it  be  forgotten  that  in  some  children  without  other  marked  strumous 
characteristics  there  Avill  sometimes  be  found  a  chain  of  sliglitly-enlarged 
cervical  glands  which  are  prone  to  become  tender  under  any  temporary  and 
Vol.  II.— 58 
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local  irritation,  but  which  tendency  disappears  with  the  disappearance  of 
the  temporary  cause.  Sometimes  this  tendency  disappears  aUogether  at 
puberty  ;  but  the  writer  lias  met  with  instances  where  it  has  continued,  with 
diminishing  force,  into  adult  life. 

Sometimes  but  one  gland  apparently  is  affected,  while  at  otlier  times 
many  glands  may  be  simultaneously  involved.  Generally-  the  glands  are  at 
first  tumors,  firm,  elastic,  and  painless,  over  which  the  skin  moves  freely,  and 
this  condition  may  continue  unchanged  for  a  long  period.  There  is  a  ten- 
dency for  neighboring  glands  to  enlarge  and  the  whole  number  to  beoonio 
matted  together.  No  further  change  may  be  perceptible  for  a  long  while, 
but  after  a  greater  or  less  length  of  time  signs  of  inflammatory  action 
appear.  But  even  this  is  of  a  low  grade,  and  the  formation  of  pus  is 
unaccompanied  by  any  of  those  symptoms  which  ordinarily  attend  suppu- 
ration. Tiie  formation  of  pus,  also,  may  not  take  place  for  many  years, 
the  glands  undergoing  several  changes  in  the  mean  time,  iuflanimatory 
symptoms  ap])earing  and  then  disappearing  at  intervals.  Ultimately,  how- 
ever, suppuration  takes  place,  but  still  the  grade  of  inflammation  is  low, 
with  thinning  of  the  skin,  but  not  much  heat,  and,  although  the  presence 
of  pus  is  very  perceptiljle  to  tiie  touch,  there  is  little  tendency  for  the 
abscess  to  point  and  for  its  contents  to  escape  unassisted.  But  in  very 
many  cases,  and  esjiecially  where  proper  treatment  has  been  pursued,  the 
glauds  undergo  resolution.  Tliis  may  take  place  at  any  time,  and  its  occur- 
rence is  not  rendered  imi)robable  by  the  fact  that  there  have  been  one  or 
more  exacerbations  of  the  disease  threatening  suppuration.  The  condition 
of  the  general  health  has  much  to  do  with  determining  whether  suppuration 
takes  place  or  not,  and  this  termination  is  a  less  likely  result  in  the  case  of 
children.  When  suppuration  does  occur,  it  may  be  either  in  the  gland  itself 
or  in  the  areolar  tissue  around  the  gland,  and,  though  the  2)rocesses  are  gen- 
erally found  in  practice  to  be  combined,  they  are  sometimes  se])aratcd  and 
present  quite  ditferent  features,  ^yhen  the  suppuration  is  confined  to  the 
gland  proper,  the  abscess  may  be  made  out  as  a  limited,  fluctuating  point, 
surrounded  by  more  or  less  condensed  fibrous  tissue,  -wliile  the  pus  is  thin, 
ill  formed,  and  flaky,  containing  cheesy  masses,  and,  when  the  interior  can 
be  seen,  it  is  found  to  be  ragged,  as  would  be  looked  for  in  a  disorganized 
gland. 

AVhen  the  suppuration  is  around  the  gland,  rather  than  iu  it,  the  syiTi]i- 
toms  are  more  those  of  an  ordinary  abscess  with  laudable  pus.  When  tlie 
opening  is  enlarged,  the  diseased  gland  can  generally  be  detected  at  tlie  base 
of,  or  in  the  wall  of,  the  abscess,  and  most  commonly  the  abscess  will  not 
heal  \vhile  tlie  gland  remains.  When  a  part  of  the  diseased  and  disorgan- 
ized gland  does  not  actually  prevent  healing,  it  would  appear  very  often 
to  be  the  focus  and  starting-point  of  a  future  residual  abscess. 

The  cicatrices  following  scrofulous  abscesses  are  generall}'  irregular,  ele- 
vated, and  conspicuous,  often  resembling  tliose  which  follow  burns.  The 
color  is  dark,  and  there  is  generally  for  a  long  time  much  tenderness,  with 
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a  tenfleney  for  the  scar  to  ulcerate  upon  any  deterioration  of  the  general 
health. 

Sometimes  the  enlargement  of  the  glands  is  so  great  as  to  interfere  with 
neighboring  and  vital  parts  by  pressure.  Instances  of  this  kind  will  be 
found  in  many  surgical  works.  They  are,  however,  exceptional,  and  the 
writer  has  nothing  to  add  to  the  subject  as  the  result  of  personal  observa- 
tion. 

Diagnosis. — There  is  little  difficulty  in  deciding  the  character  of  a 
glandular  tumor.  Its  occurrence  in  childhood  in  the  majority  of  cases,  its 
site,  most  often  cervical,  its  persistence,  its  indolence,  its  tendency  to  the 
formation  of  caseous  pus,  and  the  presence  very  often  of  other  scrofulous 
aifections,  are  ample  grounds  upon  which  to  form  a  very  clear  diagnosis. 

Treatment. — This  is  both  constitutional  aud  local.  In  the  majority 
of  cases  the  general  treatment  is  the  most  important,  as  if  it  is  adopted 
early  and  carried  out  persistently  there  will  in  many  instances  be  no  occa- 
sion for  any  further  treatment.  Experience  shows  that  fresh  air,  sunlight, 
good  ventilation  and  drainage, — in  other  words,  good  sanitation, — constitute 
the  most  efficient  aids  to  prevent  the  development  of  the  scrofulous  diatiicsis, 
and  the  best  curative  treatment  where  it  has  been  developed.  Especially  is 
a  residence  at  the  sea-shore  beneficial.  This  fact  has  long  been  recognized 
by  the  profession,  and  has  found  practical  expression  in  the  establishment 
of  infirmaries  at  the  points  nearest  on  the  coast  from  large  cities  in  Europe 
and  this  country.  The  Children's  Hospital  in  Philadelphia  has  for  a  long 
time  availed  itself  of  the  advantages  offered  by  the  Sea-Side  Home  at 
Atlantic  City,  and  every  succeediug  season  bears  testimony  to  the  good 
effects  derived  by  some  of  the  severer  cases  from  a  longer  or  shorter  resi- 
dence in  sea  air.  But  it  is  in  cases  where  the  disease  is  incipient  that  the 
greatest  benefit  can  be  derived,  and,  where  the  circumstances  of  the  child 
admit  of  it,  a  long-continued  residence  upon  the  coast  will  be  found  most 
beneficial.  In  selecting  a  proper  location,  attention  to  the  general  sanitary 
conditions  should  not  be  neglected,  and,  except  in  midsummer,  the  more 
southerly  resorts  will  be  found  generally  to  offer  the  greatest  number  of 
advantages. 

While  the  testimony  of  medical  writers  at  large  bears  evidence  to  the 
virtues  of  sea  air,  there  is  equally  positive  proof  that,  where  a  residence 
upon  the  sea-coast  is  not  obtainable,  fresh  country  air  is  most  advantageous, 
and  this  fact  should  be  primarily  taken  advantage  of  in  the  treatment  of 
these  cases  -when  occurring  in  close  or  crowded  cities,  and  where  the  circum- 
stances of  the  patient  permit  of  its  adoption. 

The  medicinal  treatment,  after  passing  through  many  changes,  has  of 
late  years  come  down  pretty  much  to  the  administration  of  nutrients  aud 
tonics.  Of  these  the  most  beneficial  are  cod-liver  oil,  preparations  of  malt, 
iron,  and  one  of  the  cinchona  alkaloids.  Experience  has  not  proved  that 
iodine  possesses  the  efficacy  once  claimed  for  it.  Yet,  combined  with  cod- 
liver  oil,  there  is  no  one  remedy  more  properly  relied  upon  than  the  syrup 
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of  the  iodide  of  iron.  Tlie  addition  of  a  simple  tonic  is  important  as  an 
aid  to  the  digestion,  and  carefid  attention  to  tliis  point  is  of  much  impor- 
tance. Minute  doses  of  calomel  and  bicarbonate  of  sodium  occasionally  are 
useful  in  keeping  the  bowels  in  proper  condition,  and  the  combination  of 
the  alkali  with  one  of  the  bitter  tonics  is  a  most  useful  aid  in  improving 
the  digestion  and  enabling  it  to  bear  the  cod-liver  oil. 

While  the  general  condition  of  the  patient  is  improved  by  these  means, 
they  exert  little  if  any  immediate  influence  upon  the  enlarged  glands,  and 
it  may  require  years  of  patient  waiting  ere  the  latter  diminish  in  size  or 
tend  to  disappear.  Yet,  so  long  as  they  do  not  enlarge  or  inflame,  the 
conservative  surgeon  will  be  satisfied  with  doing  little  more.  At  least  that 
was  the  disposition  formerly.  Of  late,  however,  from  the  opinion  that 
these  diseased  glands  are  in  reality  foci  of  infection,  there  has  been  more 
inclination  to  interfere  with  them. 

Tills  brings  us  to  the  consideration  of  the  local  ireatment  of  enlarged 
scrofulous  glands.  Tincture  of  iodine  painted  upon  the  overlying  skin  does 
not  accomplish  as  much  as  was  at  one  time  supposed,  and,  while  sometimes 
beneficial  as  a  counter-irritant,  in  diminishing  engorgement  of  the  cellular 
tissue  in  which  the  glands  are  embedded,  if  used  too  frequently  and  too 
continuously  it  may  easily  provoke  inflammatory  action.  Experience  does 
not  seem  to  show  that  either  it  or  the  ointments  of  iodine  are  largely  bene- 
ficial by  any  process  of  local  absorption.  The  iodized  collodion  used  by 
photographers  is  sometimes  employed  with  apparent  benefit,  as  it  exerts  a 
direct  compression  upon  the  part,  while  the  iodides  it  contains  are  in  a 
soluble  form,  and  so  far  more  suitable  for  absorption.  It  is  also  less 
unsiglitly,  and  does  not  harden  and  destroy  the  epidermis  to  so  great  an 
extent  as  do  the  other  preparations  of  iodine.  Whether  the  tincture  or 
the  ointment  or  a  collodion  containing  iodine  is  used,  they  should  not 
be  applied  too  frequently,  once  in  three  or  four  days  being  often  sufficient, 
especially  in  patients  possessing  delicate  skins,  as  so  many  scrofulous  suf- 
ferers do.  The  ointment  of  the  iodide  of  lead  rubbed  into  the  part  daily 
is  highly  recommended. 

It  is  important  that  the  part  should  be  protected  from  cold  and  draughts, 
and  where  it  is  practicable  the  covering  of  the  enlarged  glands  by  a  protec- 
tive plaster  is  useful.  A  well-spread  and  flexible  soap  or  lead  plaster  is 
often  advantageous.  Whether  it  stimulates  the  absorbents,  and  so  favors  the 
resolution  of  the  tumor,  or  acts  merely  by  protecting  the  parts  from  sudden 
changes  in  temperature  and,  above  all,  from  unnecessary  handling,  it  is  un- 
questionably beneficial.  If  preferred,  a  belladonna  plaster  may  be  used, 
but  care  must  be  taken  to  see  that  the  narcotic  does  not  exert  more  than  a 
local  effect.  Another  useful  application  is  a  mixture  of  equal  parts  of 
belladonna  and  mercurial  ointment,  spread  thickly  on  lint  and  kept  in  place 
by  a  bandage.  The  resort  to  these  narcotics  is  especially  indicated  when 
pain  is  added  to  the  otlier  symptoms. 

There  is  no  use  in  poulticing  enlarged  glands  until  pus  has  formed  and 


ADENITIS   (scrofulous   GLANDS).  917 

been  given  exit,  as  the  formation  of  a  large  abscess  is  to  be  deprecated. 
Therefore,  as  soon  as  pus  forms,  a  free  opening  should  be  made  in  such  a 
position  as  will  secure  good  drainage,  and  free  suppuration  should  be  en- 
couraged by  the  use  of  warm  dressings.  It  should  not  be  forgotten,  how- 
ever, that  while  in  adults  a  cure  is  to  be  hoped  for  chiefly  by  suppuration, 
iu  children  there  is  a  stronger  tendency  to  resolution. 

While  thus  pursuing  general  and  local  measures  looking  towards  a  cure, 
it  is  most  important  to  see  to  it  that  the  original  cause  of  the  trouble  is  not 
maintained.  Therefore  the  patient  should  be  carefully  examined,  to  ascer- 
tain whether  there  is  any  peripheral  disturbance  which  can  be  regarded 
as  the  original  irritation.  Especially  in  cases  of  cervical  disease  should 
the  nares,  pharynx,  and  tonsils  be  examined,  and,  if  necessary,  the  proper 
treatment  to  effect  a  cure  instituted. 

Ordinarily  the  results  of  such  local  treatment  as  has  been  referred  to 
are  slow  to  manifest  themselves,  and  they  are  too  often  not  perceptible  at 
all.  We  are,  therefore,  led  to  consider  the  adoption  of  more  energetic  and 
positive  treatment.  The  measures  which  have  grown  markedly  iu  favor  of 
late  years  are  excision,  enucleation,  and  puncture  with  heated  needles.  All 
of  them  are  undertaken  with  the  idea  of  hastening  the  progress  of  the  case 
and  facilitating  it  by  destruction  of  the  diseased  glands.  All  of  them  are 
justifiable  measures  in  cases  properly  selected  and  discriminated. 

Excision  is  especially  indicated  when  but  one  or  two  glands  are  in- 
volved, when  the  relation  to  vital  parts  is  not  too  intimate,  and  when  the 
tumor  is  comparatively  superficial  and  movable.  The  last  requisite  is  most 
important.  Such  tumors  as  are  suited  for  excision  generally  belong  to  the 
more  slowly  advancing  cases,  where  there  is  little  tendency  to  suppuration. 
As  a  general  thing,  there  is  little  difficulty  in  the  operation,  the  glands 
readily  separating  from  their  capsules  when  they  are  incised.  But  very 
often  more  glands  may  be  involved  than  was  at  first  expected,  and  no 
sooner  is  one  gland  removed  than  another  presents  itself  from  a  greater 
depth.  Owing,  however,  to  the  ease  with  which  the  gland"  and  its  cajisule 
separate,  it  is  often  safe  to  shell  out  glands  from  greater  depths  than  would 
be  desirable  if  a  close  dissection  were  required.  The  risks  of  the  oj)eration 
are  that  when  the  skin  and  fascia  are  divided  the  gland  may  prove  to  have 
closer  attachments  than  was  anticipated.  So  intimate  may  these  connections 
be  by  agglutination  that  the  gland  cannot  be  removed  without  the  exercise 
of  much  force,  which  may  risk  the  rupture  of  the  gland  and  injury  to 
neighboring  structures.  It  is  important  to  avoid  the  former  mishap,  lest 
the  cheesy  contents  of  the  gland  be  disseminated  through  the  tissues,  M'hile 
by  the  latter  we  may  find  ourselves  confronted  with  injury  to  a  large  vessel 
or  to  the  j^leura  or  with  the  free  opening  of  deep  fascial  ])lanes.  Indeed, 
the  difficulty  and  danger  of  a  deep  dissection  are  so  great  that  it  is  generally 
quite  as  well,  if  not  better,  to  withdraw  from  the  procedure  when  the  condi- 
tions are  found  to  be  such  as  have  just  been  descrilaed.  Mr.  Holmes  once 
cut  the  axillary  artery  iu  removing  a  deep  glandular  mass  in  that  region, 
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thereby  demonstrating  tlie  serious  character  of  the  obstacles  to  success,  even 
in  the  most  skilful  hands.  The  advantages  of  excision  in  suitable  cases 
are  the  speed  and  ease  with  which  the  gland  is  finally  disposed  of,  and  the 
insignificance  of  the  linear  scar  left,  which  may  be  looked  for,  when  anti- 
septic precautious  are  observed. 

Enucleation  or  scooping  is  well  adapted  for  many  cases  not  suitable  for 
excision,  where  there  are  adhesions  to  the  skin  or  neighboring  parts,  or 
where  sinuses  lead  from  the  surface  to  a  diseased  gland.  The  instrument 
used  is  a  Volkmann's  spoon  or  curette,  by  which  the  gland,  or  what  remains 
of  it,  is  scraped  away.  Access  is  had  to  the  diseased  gland  either  by  a 
small  incision  through  the  skin  and  capsule  of  the  gland,  or  by  means  of 
an  existing  sinus,  and  the  substance  of  it  is  entirely  scraped  away.  It 
especially  suits  cases  where  adhesions  exist,  and  where,  after  long  threaten- 
ing, softening  and  cheesy  degeneration  have  taken  place.  These  glands 
ordinarily  have  very  thick  capsules,  and  there  is  on  this  account  little  risk 
of  the  spoon  extending  beyond  the  boundaries  of  the  gland.  The  operation 
should  be  done  with  antiseptic  precautions,  and,  if  the  cavity  left  is  large, 
drainage  should  be  secured. 

Cautery-puncture  has  been  strongly  recommended  by  Treves,  of  Lon- 
don, and  by  some  French  surgeons.  It  is  a  simple  and  efficient  means 
of  hastening  the  progress  of  these  tedious  cases,  and  appears  to  be  with- 
out drawback.  A  cautery-iron  as  large  as  a  medium-sized  catheter  is 
heated  red-hot  and  thrust  through  the  skin  and  overlying  tissues  into 
the  body  of  the  gland,  and  made  to  traverse  it  in  several  directions  with- 
out making  a  fresh  puncture  in  the  skin.  The  parts  are  steadied  by  the 
hand  of  the  operator,  and  care  is  taken  not  to  thrust  the  cautery  beyond 
tlie  boundaries  of  the  gland.  Should  cheesy  matter  follow  the  withdrawal 
of  the  cautery,  a  poultice  is  applied ;  otherwise  a  simple-cerate  dressing  is 
sufficient. 

This  mode  of  treatment  is  applicable  to  any  case  where  the  gland  has 
attained  a  fair  size, — say,  one  inch  in  diameter.  It  is  easy  of  performance, 
and  is  followed  by  excellent  results.  When  a  gland  which  has  not  sup- 
purated or  become  cheesy  is  subjected  to  this  treatment,  after  temporary 
enlargement  it  shrinks  up  and  tends  to  disappear,  a  cure  being  effected  in  a 
few  weeks.  When  the  gland  contains  much  pus  or  cheesy  material,  the 
puncture  made  by  the  cautery  affords  free  exit,  while  there  is  less  risk  of 
undermining  of  the  skin  from  the  infiltration  of  the  surrouuding  tissues  by 
the  gland-contents  than  is  the  case  where  the  spoon  is  resorted  to.  The 
evidence  tends  to  show  that,  by  exciting  healthy  action  -within  the  glands, 
cautery-puncture  is  superior  to  any  other  method  of  locally  treating  these 
cases,  and  is  applicable  to  a  greater  number  of  them. 

Electrolysis,  and  the  injection  into  the  body  of  the  gland  of  some  stimu- 
lating fluid,  as  acetic  acid,  iodine,  or  nitrate  of  silver,  by  means  of  a  hypo- 
dermic syringe,  are  both  useful  plans  of  treatment,  but  not  equal  to  tliat  by 
cautery-puncture,  either  as  to  efficiency  or  as  to  the  time  required  for  a  cure. 
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The  same  is  true  of  the  treatment  by  setons.  The  rationale  is  the  same  in 
all,  while  the  results  appear  to  be  in  favor  of  the  hot  iron. 

Gland-abscesses  should  be  opened  early ;  and  the  weight  of  authority 
favors  a  very  small  incision.  There  is  no  reason  why  a  large  accumulation 
of  pus  should  be  allowed  to  take  i)lace.  The  rule  to  avoid  pressure  upon 
the  gland-abscess  is  a  good  one, — as,  in  fact,  it  is  in  all  abscesses.  Should 
suppuration  continue  for  a  long  time,  the  incision  should  be  enlarged,  and 
should,  as  is  often  the  case,  a  diseased  gland  be  found  remaining,  it  may  be 
touched  with  the  hot  iron.  Sometimes  the  suppuration  is  kept  up  by  a 
second  deeper-lying  gland  which  has  communication  Avith  the  abscess-cavity 
by  a  small  opening.  Until  this  gland  is  destroyed  by  inflammatory  action 
the  formation  of  pus  will  continue.  It  should,  therefore,  be  searched  for  in 
obstinate  cases,  and  subjected  to  the  same  treatment  as  its  predecessor  has 
received.  When  flaps  of  skin  possessing  but  low  vitality  remain  and  inter- 
fere with  the  healing  of  the  abscess,  they  should  be  removed ;  and  this  is 
best  done  by  the  actual  cautery.  In  treating  such  cases  the  fact  that  rest  is 
most  important  for  the  healing  of  wounds  should  not  be  forgotten,  and  the 
use  of  some  appliance  looking  to  this  end  should  not  be  neglected.  Tlie 
constant  motion  of  the  neck  may  be  much  restrained  by  the  use  of  a  proper 
stock. 

Thirty  years  ago  the  existence  of  scrofulous  glands  was  considered  an- 
tagonistic to  the  development  of  phthisis ;  but  observation  has  abundantly 
demonstrated  the  fallacy  of  that  theory.  As  proof  of  this  fact,  the  follow- 
iDg  case  is  briefly  narrated  by  way  of  conclusion : 

Katy ,  aged  four  years,  was   admitted  into  the  Children's  Hospital,  Philadelphia, 

under  the  writer's  care,  with  symptoms  of  early  hip-joint  disease.  After  a  year's  rest  and 
extension  of  the  limh,  she  was  sent  out,  apparently  quite  well.  After  some  months'  ex- 
posure to  the  neglect  and  unsanitary  conditions  of  her  home,  she  was  readmitted,  with  a 
return  of  her  old  symptoms,  and  again  was  discharged  benefited  by  treatment,  only  to  be 
again  received  after  an  interval,  with  coxalgia  and  enlarged  cervical  glands.  A  large  mass 
of  the  latter  existed  beneath  the  front  of  the  jaw.  She  presented  a  marked  strumous  diath- 
esis, and,  after  some  delay,  an  examination  was  made  with  a  view  to  interfering  with  the 
glands  by  operation.  This  was  not  considered  justifiable,  and  in  a  few  months  tuberculous 
deposit  was  made  out  in  both  lungs  and  she  succumbed  to  phthisis.  The  case  was  not 
unique,  even  in  the  experience  of  the  writer,  and  is  merely  quoted  from  its  bearing  upon  a 
theory  once  prevalent,  but  now  exploded. 

In  concluding  this  paper  it  is  both  the  duty  and  the  pleasure  of  the 
author  to  acknowledge  the  many  obligations  he  is  under  to  the  work  on 
"  Scrofula  and  its  Gland-Diseases,"  by  Frederick  Treves,  F.R.C.S.,  of  the 
London  Hospital,  a  volume  which  should  be  consulted  by  all  who  desire 
to  make  a  more  minute  study  of  the  subject. 
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DISEASES  AND  CARE  OF  THE  TEETH. 

By  EDWIN   T.  DAEBY,  M.D.,  D.D.S. 


In  the  consideration  of  the  subject  of  the  diseases  of  the  teeth  of  chil- 
dren, the  author  cannot  consistently  confine  himself  exclusively  to  those  of 
the  temporary  set,  because  many  of  the  permanent  teeth  are  erupted  during 
childhood  and  are  subject  to  the  same  diseased  conditions  and  require  much 
the  same  treatment. 

Until  recently  the  general  practitioner  has  seemed  to  attach  but  little 
importance  to  the  diseases  of  the  temporary  teeth,  and  less,  if  possible,  has 
been  done  to  encourage  their  preservation  until  such  time  as  they  should  be 
replaced  by  the  permanent  ones. 

That  many  nervous  affections  arise  from  diseases  of  the  teeth  in  child- 
hood there  can  be  no  doubt,  and  it  seems  eminently  fitting  that  a  treatise 
upon  the  diseases  of  children  should  embrace  within  its  scope  a  chapter 
upon  the  teeth. 

Standing  at  the  very  portal  of  the  mouth  and  at  the  beginning  of  the 
alimentary  canal,  they  are  the  chief  agents  in  the  mechanical  part  of  the 
digestive  function. 

The  teeth  of  the  human  subject  consist  of  two  sets :  the  first  is  called 
the  temporary  or  deciduous,  and  the  second  the  permanent.  The  temporary 
set  consists  of  twenty  teeth,  ten  in  each  jaw,  and  the  time  at  which  they 
are  erupted  is  embraced  between  the  sixth  and  the  thirty-sixth  month 
after  birth.  The  teeth  of  the  permanent  set  consist  of  thirty-two,  and 
these  are  erupted  between  the  sixth  and  the  twentieth  year,  although  the 
last  of  the  series,  the  wisdom-teeth,  so  called,  ai-e  sometimes  delayed  until  a 
later  period  in  life. 

As  early  as  the  forty-seventh  day  of  intra-uteriue  life  there  are  indica- 
920 
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tions  of  the  development  of  the  temporary  teeth,  but  their  eruption  is 
usually  postponed  until  about  the  sixth  or  seventh  month  after  birth. 

It  occasionally  happens  that  the  central  incisors  of  the  lower  jaw  are 
present  at  birth,  and  cases  are  recorded  where  those  of  the  upper  jaw  have 
also  been  present  thus  early.  The  notion  that  teeth  so  erupted  should  be 
extracted  because  of  the  pain  caused  the  mother  in  the  act  of  nursing  her 
infant  is  as  barbarous  as  it  is  unreasonal^le  :  there  is  no  greater  liability  of 
the  infant  of  a  few  hours  old  biting  the  nipple  than  of  the  infant  of  seven 
months,  and  few  mothers  would  consent  to  weaning  the  child  at  seven 
months  simply  because  it  had  erupted  its  incisor  teeth. 

The  period  of  dentition  is  undoubtedly  a  trying  one  for  the  individual, 
and,  although  a  physiological  process  which  in  the  lower  animal  seems 
attended  with  little  inconvenience,  in  the  human  subject  it  is  regarded  with 
great  anxiety  by  the  mother.  Children  that  have  been  strong  and  healthy 
up  to  the  period  of  dentition  often  droop  and  die,  while  the  delicate  or 
sickly  ones  pass  through  it  with  apparent  impunity.  It  would  seem  a 
merciful  provision  of  nature  that  a  period  of  rest  and  opportunity  for 
recuperation  is  afforded  between  the  advent  of  the  different  classes  of  teeth ; 
were  it  not  for  this,  the  tables  of  mortality  would  doubtless  show  a  greater 
number  of  infantile  deaths,  although  a  study  of  them  during  the  summer 
months  is  appalling. 

The  following  formulas  will  show  the  names  and  number  of  the  teeth 
of  both  the  temporary  and  the  permanent  set,  and  the  subjoined  tables  the 
time  of  their  eruption  : 

TEMPORARY  TEETH. 

4  2  4 

Incisors,  _  :   cuspids,      :  molar,  -  :  20. 
'4  2  4 

PERMANENT  TEETH. 

Incisors,  _  :   cuspids,  "  ;   bicuspids,   _ ;  molars,  _ :  32. 
'4'         '       '  2  4  6 

PERIOD  OP   ERUPTION   OF   TEMPORARY  SET. 

1.  Central  incisors 5th  to    8th  month. 

2.  Lateral  incisors 7th  to  10th       " 

3.  Pirst  molars r2th  to  16th       " 

4.  Cuspids 14th  to  20th       " 

5.  Second  molars 21st  to  36th       " 

The  teeth  of  the  lower  jaw  usually  precede  those  of  the  upper  by  a  few  weeks. 

PERIOD   OP    ERUPTION   OP   PERMANENT  SET. 

1.  Pirst  molars :    .    .      Cth  year. 

2.  Central  incisors,  lower  jaw 7th     " 

3.  Central  incisors,  upper  jaw         8th     " 

4.  Lateral  incisors,  both  jaws  (lower  preceding  upper)      9th     " 

5.  First  bicuspids 10th     " 

6.  Second  bicuspids 11th     " 

7.  Cuspidati 12th     " 

8.  Second  molars 12th  to  13th  year. 

9.  Third  molars  (wisdom-teeth)      17th  to  20th     " 
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From  a  study  of  the  foregoing  tables  it  will  be  seen  that  the  child  at 
six  years  of  age  has  four  of  the  jjermaueut  teeth,  and  that  at  twelve  yeai-s  of 
age  he  has  tweuty-eight  teeth,  all  of  which  belong  to  the  permanent  series. 
The  significance  of  this  will  be  shown  later  on,  when  considering  the  care  of 
the  teeth. 

IRREGULARITIES   AND  ABNORMALITIES. 

Irregularities,  either  as  regards  size,  number,  or  position,  are  not  so 
frequently  met  with  in  the  temporary  as  in  the  permanent  series,  although 
they  are  not  so  rare  as  is  often  supposed  by  the  casual  observer. 

Abnormality  in  size  is  not  often  attended  with  any  unfavorable  condi- 
tions, provided  the  arch  is  sufficiently  large  to  contain  all  the  teeth  without 
undue  crowding.  The  central  incisors  of  the  upper  jaw  are  sometimes  a 
third  broader  than  normal,  and  the  second  temporary  molars  are  frequently 
so  large  as  to  resemble  the  first  permanent  molars.  The  lateral  incisor  and 
the  cuspid  of  the  lower  jaw  are  sometimes  found  to  be  united  in  one  large 
crown,  although  a  line  of  confluence  is  usually  recognizable  in  the  enamel 
on  its  labial  aspect. 

The  abnormal  size  of  the  molars  is  rather  favorable  than  otherwise, 
because,  in  addition  to  the  greater  masticating  surface  which  they  present, 
they  hold  a  larger  space  in  reserve  for  their  successors  (the  bicuspids), 
and  thus  prevent  undue  crowding  of  these  teeth,  a  condition  which  is  fre- 
quently attended  by  the  most  serious  consequences. 

Irregularity  as  to  Number. — Deficiency  or  excess  in  number  is  not  so 
frequently  seen  in  the  temporary  as  in  the  permanent  teeth,  although  it 
occasionally  happens  that  one  or  two  teeth  are  wanting,  and  occasionally 
one  or  two  teeth  above  the  number  are  present. 

There  are  a  few  well-authenticated  cases  on  record  where  neither  tem- 
porary nor  permanent  teeth  have  been  erupted,  and  the  individuals  have 
gone  through  life  edentulous. 

The  author  lias  in  his  collection  casts  of  the  upper  and  lower  jaws  of  a 
lad  seventeen  years  of  age  in  which  there  are  but  two  molars,  both  in  the 
upper  jaw.  He  had  no  temporary  teeth  in  either  jaw,  and  until  he  was 
twelve  years  of  age  had  not  erupted  a  single  tooth.  The  absence  of  the 
lateral  incisors  of  the  upper  jaw  has  frequently  been  observed,  and  both 
central  and  lateral  incisors  of  the  lower  jaw  are  sometimes  found  wanting. 
An  additional  lateral  incisor  is  occasionally  seen  in  the  upper  jaw,  a  pecu- 
liarity which  may  manifest  itself  in  several  children  of  the  same  family. 
"When  teeth  above  the  regular  number  are  found  in  the  temporary  set,  they 
usually  partake  of  the  shape  and  characteristics  of  the  other  teeth,  whereas 
in  the  permanent  series  the  sujjernumerary  teeth  are  not  only  in  excess  of  a 
given  type,  but  are  also  triangular  or  cone-shaped  and  developed  in  abnormal 
positions  in  the  jaw,  behind  the  upper  incisors,  or  insinuating  themselves 
between  the  molars  of  the  same  jaw. 

Irregularity  as  to  Position. — It  may  be  said  that  when  teeth  are 
normally  arranged  in  the  jaw  they  describe  two  parabolic  curves,  the  upper 
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being  the  larger  and  closing  slightly  over  those  of  the  hjwer.  Teeth  thus 
arranged  in  a  well-devoloped  jaw  may  be  said  to  be  regular.  Such  regu- 
larity is  more  frequently  observed  in  the  temporary  than  in  the  permanent 
set,  and  yet  deviations  from  this  are  frequently  met  \\'ith  iu  those  of  the 
temporary  series.  The  cause  of  this  deviation  may  be  hereditary  or  acquired, 
and  may  be  so  slight  as  to  escape  the  notice  of  the  casual  observer,  or  so 
great  as  to  amount  to  actual  deformity  of  the  facial  expression. 

One  of  the  most  common  deviations  from  a  normal  arrangement  is  to 
be  found  in  the  lower  jaw,  the  teeth  of  which,  instead  of  closing  behind 
those  of  the  upper,  meet  upon  the  cutting  edges  or  close  outside  of  those 
of  the  upper  jaw.  Such  an  occlusion  has  been  denominated  prognathous. 
It  is  more  frequently  than  otherwise  an  hereditary  condition,  and  is  often 
observed  iu  several  members  of  the  same  family.  Being  of  congenital 
origin,  little  is  usually  done  to  remedy  the  evil  during  childhood  or  until 
after  the  permanent  teeth  begin  to  make  their  appearance. 

Another  type  of  irregularity  is  sometimes  met  with  in  the  upper  jaw,  and 
is  the  result  of  the  habit  of  thumb- 
or  finger-sucking.  (See  Fig.  1.) 
The  incisors  of  the  upper  jaw 
are  prominent,  protruding  much 
beyond  those  of  the  lower  jaw. 
The  jaw  is  narrowed  laterally  and 
j)resents  a  contracted  appearance 
across  the  hard  palate.  The  teeth 
of  the  lower  jaw  are  forced  inward, 
because  of  the  thumb  or  finger 
resting  upon  them  in  the  act  of 

sucking.  Whenever  this  habit  is  acquired  in  infancy,  it  should  be  cor- 
rected as  early  as  possible,  for,  if  retained  beyond  the  period  when  the 
permanent  teeth  take  their  position  in  the  jaws,  they  too  may  be  forced 
outward  and  the  lower  ones  inward  until  an  unsightly  irregularity  of  the 
teeth  of  both  jaws  will  be  produced,  thus  impairing  speech  and  rendering 
the  biting  of  food  difficult.  The  author  has  in  his  own  practice  a  young  man 
of  seventeen  years  who  still  continues  the  habit  of  thumb-sucking  and  says 
he  is  unable  to  break  himself  of  it, — he  awakes  in  the  night  to  find  his 
thumb  iu  his  mouth ;  the  deformity  in  the  case  mentioned  is  great,  the  in- 
cisors of  the  upper  jaw  protruding  beyond  those  of  the  lower  to  an  extent 
equal  to  the  diameter  of  the  thumb. 

The  habit  may  be  broken  in  infancy  by  wrapping  the  thumb  or  finger 
with  muslin  saturated  with  aloes  or  some  harmless  preparation  disagreea- 
ble to  the  taste ;  children  can  sometimes  be  shamed  out  of  the  habit  to 
such  an  extent  that  they  will  refrain  from  it  in  the  presence  of  others,  but 
when  alone,  or  when  darkness  screens  them  from  observation,  they  will 
renew  the  practice.  Lip-sucking  is  another  habit  which  often  causes  de- 
pression of  the  lower  incisors.    The  habit  is  acquired  by  drawing  the  lower 
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lip  into  the  month,  and  by  its  pressnre  npon  the  teeth  they  are  forced 
inward  to  such  an  extent  that  deformity  is  the  result.  The  space  for  the 
posterior  teeth  is  greatly  curtailed,  and  extraction  of  one  or  more  teeth  is 
required  to  make  room  for  all  in  the  arch.  If  the  child  cannot  be  broken 
of  the  habit  otherwise,  a  fixture  should  be  placed  between  the  teeth  and  the 
lip  which  will  make  it  impossible  for  the  lip  to  be  drawn  into  the  mouth. 

Mouth-breathing  is  another  habit  which  often  results  in  the  lateral  con- 
traction of  the  upper  jaw  and  produces  irregularity  of  the  teeth.  AVheu 
this  habit  is  formed  as  the  result  of  some  obstruction  in  the  nasal  air- 
passages,  surgical  treatment  is  required ;  frequently,  however,  it  is  acquired 
when  no  defect  in  these  parts  exists. 

Perhaps  the  most  effectual  method  of  breaking  this  habit  is  that  of  the 
Indian  mother,  who  bandages  the  mouth  of  her  infant  and  compels  it  to 

breathe  through  its  nostrils  or  else  not 
breathe  at  all.  The  author  was  recently 
shown  a  very  ingenious  device  for  pre- 
venting mouth-breathing,  used  by  Dr.  F. 
B.  Darby,  of  Elmira,  New  York.  It  con- 
sists of  a  vulcanized  rubber  plate  which 
encircles  the  labial  faces  of  the  teeth  of 
both  jaws  and  is  held  in  position  by  a 
band  around  the  head.  It  is  to  be  worn 
at  night,  and  while  the  mouth  is  at  rest 
during  the  day.  Its  presence  in  the  mouth  makes  mouth-breathing  more 
difficult  than  nasal  breathing,  and  thus  the  habit  is  corrected. 


Pig.  2. 


Rubber  plate. 


DENTAL   CAKIES. 

Caries  of  the  teeth  has  probably  existed  in  all  ages  of  the  world ;  at 
least  it  may  be  said  to  be  as  extended  as  mankind.  All  nations  of  the 
earth  seem  to  have  suffered  from  its  ravages,  although  not  to  the  same 
extent.  The  remains  found  in  ancient  tombs  show  unmistakable  evidence 
of  its  existence,  and  recent  explorations  have  demonstrated  beyond  the  pos- 
sibility of  a  doubt  the  efforts  to  combat  its  influence  or  to  repair  the  injury 
caused  by  its  ravages.  Within  the  past  year  or  two,  specimens  of  ancient 
dentistry  have  been  taken  from  Etruscan  tombs,  and  carious  teeth  have 
been  found  in  the  mouths  of  embalmed  mummies  that  have  for  forty  cen- 
turies been  buried  in  the  sands  of  Egypt :  hence  the  theory  that  caries  of 
the  teeth  is  a  modern  disease  and  the  result  of  civilization  is  a  false  one. 
Prehistoric  man  was  doubtless  familiar  with  all  the  pangs  of  toothache, 
without  the  means  of  relief  which  are  so  common  at  the  present  day. 

In  the  consideration  of  the  etiology  of  dental  caries  the  author  can 
give  but  an  outline  of  the  various  theories  which  from  time  to  time  have 
been  promulgated ;  indeed,  the  limited  space  allotted  will  hardly  admit 
of  an  intelligent  resume  of  this  branch  of  the  subject.  Interesting  as  these 
theories  are,  in  the  light  of  recent  investigation  they  seem  crude  indeed, 
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but,  with  the  imperfect  facilities  for  microscopic  observation  which  existed 
a  century  or  even  half  a  century  ago,  it  is  not  strange  that  so  much  of 
error  and  so  little  of  truth  found  its  way  into  the  minds  and  teachings  of 
the  early  histologists. 

Hippocrates,  who  was  a  humoral  pathologist,  attributed  the  cause  of 
caries  to  the  bad  condition  of  the  humors  of  tlie  body,  and  for  a  thousand 
years  this  belief  was  prevalent.  Fauchard  believed  in  the  worm  hypothesis, 
and  sought  in  vain  in  carious  and  dead  teeth  for  the  worm  that  produced 
the  disease.  Bourdett  thought  that  caries  was  the  result  of  putrefying 
dental  vessels  supplying  the  teeth,  and  that  the  disease  arose  from  an 
internal  cause. 

John  Hunter,  although  a  careful  observer,  has  not  shown  his  customary 
astuteness  in  relation  to  the  cause  of  dental  caries  :  he  confounds  caries  of 
the  tcetli  with  gangrene  or  mortification,  and  believes  that  it  is  the  result 
of  inflammatory  conditions. 

Mr.  Fox  (1806)  regarded  caries  as  the  result  of  inflammation  of  the 
lining  membrane  of  the  pulp-chamber  (membrana  eboris)  ;  he  also  believed 
in  the  internal  theory  of  caries. 

Mr.  Bell  (1829)  also  believed  in  the  inflammatory  theory  of  dental  caries, 
but  thought  that  portion  farthest  from  the  pulp  least  able  to  resist  the  process 
of  mortification.  Koecker  evidently  endorsed  much  of  the  views  of  Bell, 
but  recognized  a  chemical  process  which  he  thought  played  an  important 
part  in  the  destruction  of  tooth-substance.  He  departed  somewhat  from 
the  views  of  his  contemporaries  in  regard  to  the  seat  of  caries  being  an 
internal  one,  and  asserted  that  it  never  penetrated  the  pulp  without  first 
manifesting  itself  upon  the  surface  of  that  organ.  The  inflammatory 
theory  of  caries  was  stubbornly  contradicted  by  Harris,  Eobertson,  and 
Rignard  as  early  as  1830,  because  they  had  observed  that  human  teeth 
mounted  upon  natural  roots  or  attached  to  plates  were  as  liable  to  decay 
as  those  that  retained  their  vitality.  Rignard  in  1838  defined  caries  as 
"destruction  by  decomposition,"  and  endeavored  to  prove  his  theory  by 
a  series  of  experiments,  wliieh  consisted  of  loosely-fitted  bands  of  metal 
about  the  teeth,  thus  affording  a  lodgement  for  particles  of  food,  which, 
being  held  in  contact  with  the  surface  of  the  tooth  and  becoming  decom- 
posed, generated  an  acid  which  decalcified  the  enamel  of  the  tooth  thus 
enclosed. 

Mr.  Tomes,  although  an  eminent  histologist  and  a  close  microscopic  ob- 
server, seems  to  have  been  led  b}^  his  observations  to  attribute  dental  >caries 
to  a  vital  or  chemico-vital  cause,  and  fails  to  recognize  tlie  important  part 
which  fermentative  processes  exert  in  the  destruction  of  tooth-structure. 

Magitot'  evidently  adheres  with  great  pertinacity  to  the  chemical  theory 
of  caries.  He  seems  to  be  of  the  opinion  that  caries  of  tooth-structure 
identical  in  form  can  be  produced  in  the  laboratory  by  the  aid  of  mineral 

'  Treatise  on  Dental  Caries,  by  Dr.  E.  Magitot,  translated  by  Dr.  Thomas  Chandler. 
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and  vegetable  acids,  an  opinion  which  in  tlie  light  of  recent  investigation 
would  be  strongly  contested  unless  he  admitted  the  active  part  which  fer- 
mentation and  micro-organisms  play  in  the  production  of  dental  caries. 

Dr.  Watt'  promulgated  the  mineral-acid  theory  of  caries,  but,  while  his 
theories  were  most  ingeniously  presented,  they  failed  to  meet  the  endorse- 
ment of  the  profession  at  large.  Leber  and  Rottenstein  ^  were  the  first  to 
recognize  the  active  part  which  micro-organisms  play  in  the  production  of 
dental  caries,  and,  although  others  have  gone  further  and  singled  out  the 
nature  of  the  microbes  which  seem  most  active  in  the  production  of  the 
disease  under  consideration,  there  is  no  doubt  that  these  observers  were  the 
first  to  call  attention  to  their  existence  in  carious  teeth.  They  accept  the 
chemical  theory  in  so  far  as  that  the  enamel  must  first  be  destroyed  by  acid, 
but  when  that  has  been  decalcified  a  parasitic  plant  or  fungus,  which  they 
term  leptothrix  buccalis,  penetrates  the  dentinal  tubes  and,  by  distending 
and  enlarging  them,  renders  the  process  of  disintegration  much  more  rapid. 
The  theory  of  Leber  and  Rottenstein  was  thoroughly  endorsed  by  Messrs. 
Mills  and  Underwood,  of  London,  and  the  result  of  their  work  in  the  same 
direction  was  given  to  the  Section  on  Oral  and  Dental  Surgery  at  the  meet- 
ing of  the  International  Medical  Congress  held  in  London  in  188L  These 
gentlemen,  by  a  careful  and  painstaking  series  of  experiments,  demonstrated, 
beyond  the  possibility  of  a  doubt,  the  presence  of  micro-organisms  in  the 
dentinal  tubes,  and  gave  to  the  scientific  world  the  most  positive  evidence 
that  these  organisms  play  a  very  important  part  in  the  production  of  caries. 

Dr.  W.  D.  Miller  has  gone  still  further  than  Messrs.  Mills  and  Under- 
wood, and  has  told  us  the  character  of  the  microbes,  and  by  a  series  of 
cultures  has  been  able  to  reproduce  them  to  an  unlimited  extent  and  study 
their  life-histories.  His  experiments  have  been  most  carefully  performed, 
and  are  worthy  of  close  study .^  By  his  culture-mediums  he  is  able  to  take 
a  fragment  of  decay  from  the  bottom  of  a  carious  tooth  and  produce  caries 
in  sound  teeth  of  identically  the  same  nature  as  that  found  in  the  mouth. 
It  is  unquestionably  true  that  most  mouths  contain  myriads  of  the  micro- 
organisms, and  all  that  is  needed  for  the  production  of  caries  is  a  favorable 
lodgement  or  sheltered  place  where  fermentation  may  go  on  uninterruptedly ; 
such  places  are  to  be  found  in  the  interstices  between  the  teeth,  in  the 
grooves  or  fissures  upon  the  masticating  surfaces,  or  at  such  points  as  the 
brush  does  not  reach  or  the  tongue  cleanse. 

The  enamel  is  destroyed  by  the  acid  of  fermentation,  and  the  micro- 
organisms, being  ever  present,  penetrate  at  once  the  tubes  of  the  dentine. 
Dr.  Miller  has  found  that  the  micro-organisms  secrete  lactic  acid,  which  is 

'  Chemical  Essay?. 

'  Dental  Caries  and  its  Causes :  an  Investigation  into  the  Influence  of  Fungi  in  the 
Destruction  of  the  Teeth,  by  Drs.  Leber  and  Rottenstein,  1867. 

'  The  experiments  of  Dr.  Miller  were  published  in  the  Independent  Practitioner  of 
February,  March,  and  May,  1884,  and  May  and  .lune,  1885.  See  also  article  in  System  of 
Dentistry,  vol.  i.  pp.  701  to  826. 
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sufficient  to  dissolve  the  iuorganic  constituents  of  the  tootli,  and  it  would 
seem  that  all  the  conditions  favoral:)le  to  the  production  of  caries  are  present. 
The  author  would  be  glad  to  give  in  detail  the  series  of  experiments  which 
Dr.  Miller  so  carefully  made,  but  he  must  refer  the  reader  to  his  pul^lications. 

Phenomena  of  Caries. — From  what  has  been  previously  said,  the 
reader  will  doubtless  infer  that  little  reliance  is  placed  upon  tlie  internal 
theory  of  caries.  Unlike  caries  of  the  osseous  system,  the  decay  of  the 
teeth  invariably  begins  from  -without  and  progresses  inward  towards  the 
pulp  or  central  portion  of  the  tooth.  It  does  not  attack  clean  or  smooth 
surfaces,  but  such  points  as  are  rough  or  imperfectly  develoi)e(l,  or  places 
that  retain  food  or  the  secretions  in  contact  with  them. 

The  points  most  frequently  attacked  by  caries  are  tiie  fissures  upon  tlie 
masticating  surfaces  of  the  bicusjjids  and  molars,  tlie  grooves  and  depres- 
sions upon  the  palatine  surfaces  of  the  incisors  and  the  buccal  surfaces  of 
the  molars,  and  the  pro.ximate  surfaces  where  the  teetli  are  in  contact  or 
so  nearly  in  contact  that  particles  of  food  are  retained  by  them.  Another 
frequent  seat  of  caries  is  at  or  near  tlie  neck  of  the  tootli,  where  the  enamel 
joius  the  cement,  esi)ecially  if  there  be  a  little  recession  of  the  gum. 

The  appearance  of  caries  varies  with  the  structure  of  the  tooth  ;  in  teeth 
that  are  hard  and  of  good  quality  the  decay  is  usually  dark  in  color, 
whereas  in  teeth  that  are  soft  or  poor  in  structure  it  may  vary  from  yellow 
or  light  brown  to  almost  white.  The  color  of  decay  may,  therefore,  be 
taken  as  a  guide  to  the  quality  of  the  teeth  :  white  decay  is  always  rapid  in 
its  progress,  and  dark  decay  is  usually  .slow. 

An  examination  of  the  grooves  or  fissures  upon  the  masticating  .surfaces 
of  the  molars  will  reveal,  when  dry,  either  dark  stain  or  a  chalky  ajipcar- 
auce.  Not  all  fissures  which  are  dark  are  nei'cssarily  carious,  because  they 
are  sometimes  filled  with  stain,  whereas  all  fissures  which  present  the  white 
or  chalky  appearance  will  be  found  by  probing  to  be  carious,  and  oftentimes 
the  disease  has  penetratetl  to  a  considerable  extent  into  the  substance  of  the 
dentine  before  the  enamel  shows  signs  of  breaking  down.  A  careful  exam- 
ination of  a  tooth  of  average  density  in  which  caries  is  progressing  will 
show  a  zone  of  discoloration,  cone-shaped  in  appearance,  with  its  apex 
looking  towards  the  pulp  and  its  base  towards  the  outer  surface  of  the 
tooth.  It  will  be  found  that  caries  progresses  most  frequently  in  a  line 
with  the  dentinal  tubes,  and  in  proportion  as  the  teeth  are  hard  this  rule 
will  hold  good. 

In  teeth  that  are  of  jioor  structure  little  discoloration  is  observalile,  and 
tlie  carious  portion  especially  of  the  enamel  is  whiter  than  the  tooth  sur- 
rounding it.  In  teeth  of  this  character  the  decay  is  less  likely  to  follow 
the  dentinal  tubes,  but  seems  to  spread  out  underneath  the  enamel,  and  is 
sometimes  called  "  spreading"  caries.  This  tyjie  of  caries  is  often  seen  in 
the  wisflom-teeth,  \vhicli,  from  want  of  space  for  development  or  because 
of  premature  eruption,  are  poor  in  structure  and  succumb  to  caries  when 
once  attacked. 
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Predisposing-  Causes. — Wliile  it  is  true  that  all  teeth  are  liable  to 
earie.s,  it  is  also  true  that  some  teeth  do  not  yield  to  the  disease.  It  occa- 
sionally happens  that  an  individual  attains  a  good  old  age  without  a  single 
carious  tooth,  but  such  instances  are  rare  and  are  always  the  subject  of 
remark  because  of  their  rarity.  It  might  be  supposed  that  people  living 
under  the  same  climatic  conditions,  eating  the  same  food,  and  obsen'ing 
the  same  laws  of  health  would  be  equally  exempt  from  caries,  or,  to  put  it 
differently,  that  teetli  subjected  to  the  same  unfavorable  conditions  would 
yield  alike  to  disease ;  but  there  are  certain  predisposing  conditions  which 
render  some  teeth  more  liable  to  caries  than  others. 

First  among  these  may  be  mentioned  imperfect  formation,  and  this  im- 
perfection may  be  twofold,  either  as  relates  to  structure  or  as  relates  to  form. 
The  tooth  that  is  soft  or  wanting  in  lime  salts  must  of  necessity  yield  the 
more  readily  to  the  action  of  acids  and  microbes,  and,  having  yielded,  must 
the  sooner  succumb  to  their  destroying  influences.  So  also  tlie  tooth  that  is 
imperfect  in  form,  in  which  the  enamel  is  not  only  poor  in  quality  but  has 
blemishes,  such  as  pits  or  depressions,  is  the  more  liable  to  attack  in  tiicse 
weak  places  by  the  acid  which  is  the  result  of  fermentation  of  food  held  in 
contact  with  them.  The  shapes  of  teeth  have  more  to  do  Avith  their  im- 
munity from  caries  than  is  generally  supposed.  A  tooth  with  long  cusps 
and  corresjiondingly  deep  fissures  is  specially  favorable  to  the  retention  of 
fermentalile  substances ;  so  also  the  long  teeth  which  present  large  surfaces 
in  contact  with  adjoining  teeth  are  most  liable  to  disease  from  the  causes 
above  referred  to,  and  this  leads  to  the  consideration  of  another  predis- 
posing cause, — viz.,  contact. 

Teeth  that  stand  alone  or  are  considerably  apart  in  the  mouth  do  not 
decay  upon  their  proximate  surfaces,  but  when  in  contact,  or  nearly  so,  they 
offer  favora])le  lodging-i)laces  for  jjarticles  of  food  and  the  secretions  wiiich 
by  the  process  of  fermentation  and  the  generation  of  acid  render  such  sur- 
faces almost  sure  to  be  attacked  by  caries. 

Hereditary  influences  may  be  classed  among  the  predisposing  causes  of 
caries.  It  does  not  follow,  because  one  or  both  parents  have  suffered  from 
caries  of  the  teeth,  that  the  offspring  will  also  suffer  from  the  same  dis- 
ease ;  but  there  is  a  strong  tendency  for  like  to  beget  like,  and  it  is  the 
transmission  of  similar  conditions,  and  not  of  special  disease,  that  we 
I'ecognize  as  hereditary. 

If  the  child  inherits  the  imperfect  form,  the  imperfect  structure,  and 
the  crowded  condition  of  the  teeth  which  the  parent  had,  and  in  addition 
thereto  inherits  the  same  abnormal  secretions  of  the  mouth,  the  chances 
are  largely  in  favor  of  the  same  dental  lesions ;  and  yet  by  superior  care 
and  watchfulness  the  adverse  conditions  may  be  controlled  and  the  special 
disease  averted. 

It  is  unnecessaiy  to  say  that  in  mouths  where  the  secretions  are  un- 
favorable to  fermentation  and  the  teeth  kept  scrupulously  clean  upon  all 
surfaces,  even  teeth  of  inferior  quality  will  resist  decay,  whereas  teeth  of 
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the  best  quality  surrounded  by  secretions  susceptible  to  fermentation  will 
probably  yield  to  the  bad  influences  notwithstanding  their  superior  quality. 
Caries  does  not  seem  dependent  upon  au  acid  or  alkaline  condition  of  the 
fluids  of  the  mouth,  but  progresses  with  the  same  apparent  rapidity  under 
either  condition.  It  is  not  so  much  the  general  character  of  the  oral  secre- 
tions as  it  is  the  chemical  character  at  the  seat  of  disease,  and  this  is  deter- 
mined by  the  processes  of  decomposition  and  fermentation. 

Progress  of  Caries. — Caries  in  its  earlier  stages  may  elude  the  notice 
of  the  inexperienced  observer.  The  disease  may  be  recognized  by  an  opaque 
spot  upon  the  surface  of  the  enamel,  or  upon  teeth  of  harder  structure  there 
may  be  a  brown  or  at  times  au  almost  black  appearance  to  that  portion 
of  the  tooth  in  which  the  disease  is  progressing.  Caries  is  attended  with 
no  sensation  until  it  has  penetrated  the  enamel ;  in  fact,  in  teeth  of  dense 
structure  it  may  progress  to  a  considerable  extent  into  the  substance  of  the 
dentine  before  pain  is  pi'oduced. 

Sensation  to  thermal  changes  is  among  the  first  indications  of  its  pres- 
ence ;  a  slight  pain  is  produced  when  hot  or  cold  fluids  are  taken  into  the 
mouth  or  when  sweets  are  brought  in  contact  with  it.  The  pain  may  be 
but  momentary,  but,  as  the  disease  progresses  and  the  dentinal  fibres  become 
exposed  to  the  secretions  of  the  mouth  or  to  atmosplieric  conditions,  more 
or  less  pain  is  experienced.  Although  there  is  a  great  similarity  in  the  dis- 
eases of  the  temporaiy  and  those  of  the  pei'manent  teeth,  the  course  of 
treatment  is  not  always  identical,  and,  as  the  present  work  relates  to  such 
diseases  as  are  peculiar  to  children,  it  may  be  well  to  distinguish  between 
the  temporary  and  the  permanent  teeth  and  consider  first  the  treatment 
indicated  for  those  of  the  temporary  series. 

It  is  not  uncommon  for  the  temporary  teeth  to  be  attacked  by  caries 
soon  after  their  eruption,  and  seldom  do  they  subserve  the  purpose  for 
which  they  are  intended  before  some  of  them  at  least  yield  to  the  ravages 
of  decay. 

Vai'ious  theories  have  been  advanced  to  account  for  the  wide-spread 
disease  of  the  teeth  in  children  at  the  present  day,  and,  although  it  may  be 
impossible  to  fix  upon  a  single  cause  which  would  be  a  satisfactory  solution 
of  the  problem,  it  is  reasonable  to  suppose  that  the  character  of  the  oral 
secretions  and  the  nature  of  the  food  have  much  to  do  with  the  prevalence 
of  caries  in  the  teeth  of  the  very  young. 

The  author  has  observed  that  children  raised  upon  condensed  milk  or 
those  who  partake  of  food  into  which  sugar  enters  largely  are  apt  to  suffer 
greatly  from  carious  teeth.  The  habit  of  giving  the  young  child  a  "sugar- 
teat"  to  keep  it  quiet  is  certainly  a  pernicious  one,  because  the  secretions 
would  be  found  acid  a  great  part  of  the  time.  Sugar  as  sugar  does  not 
destroy  tooth-structure,  but  when  it  enters  into  combination  with  the 
secretions  of  the  mouth  its  character  is  almost  instantly  changed  and  acid 
is  the  result. 

The  points  most  frequently  attacked  by  caries  are  the  fissures  upon  the 
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masticating  surfaces  of  the  molars  and  the  proximate  surfaces  of  the  molars 
and  incisors ;  but  it  is  not  uncommon  to  find  the  labial  and  buccal  surfaces 
of  the  teeth  also  the  seat  of  decay. 

The  caries  of  childhood  is  often  very  rapid  in  its  progress,  doubtless 
owing  in  part  to  the  insufficient  care  in  cleansing,  and  the  vitiated  condition 
of  the  fluids  of  the  mouth. 

As  soon  as  caries  has  penetrated  the  enamel  and  the  dentinal  fibrils 
become  exposed,  the  child  is  conscious  of  pain  if  anything  sweet  be  taken 
into  the  mouth,  and  toothache  of  a  severe  character  is  sometimes  experi- 
enced although  there  be  no  exposure  of  the  pulp.  The  pain  may  be  allayed 
by  putting  into  the  cavity  of  decay  a  little  bicarbonate  of  sodium  or  a  small 
pellet  of  cotton  saturated  with  the  oil  of  cloves,  creasote,  camphor,  lauda- 
num, or  chloroform.  A  little  sulphate  or  acetate  of  morphine  will  also 
give  almost  instant  relief. 

AVhen  caries  is  found  to  have  commenced  in  the  mouth  of  the  child,  it^ 
is  well  to  have  it  visit  a  dentist,  that  all  cavities  may  be  filled  while  yet 
small  and  before  the  operation  becomes  a  painful  one.  Some  of  the  plastic 
materials  are  best  suited  for  children's  teeth,  such  as  gutta-percha,  phosphate 
of  zinc,  or  an  alloy  for  the  posterior  teeth.  Such  treatment  will  not  only 
prevent  a  great  amount  of  suffering,  but  will  also  tend  to  preserve  the  teeth 
until  such  time  as  nature  shall  cast  them  off  by  absorption  of  their  roots. 

If  decay  be  not  arrested  in  its  earlier  stages,  it  will  progress  deeper  and 
deeper  into  the  substance  of  the  dentine,  and  finally  the  pulp  will  become 
exposed. 

PULPITIS. 

Pulpitis,  as  its  name  implies,  is  an  inflammation  of  the  dental  pulp. 
In  the  central  portion  of  each  tooth  there  resides  a  mucoid  gelatinous 
matrix  containing  blood-vessels  and  nerves  in  abundance,  to  which  the 
name  of  tooth-pulp  has  been  given.  It  is  the  remains  of  the  formative 
dentinal  organ,  and  is  the  internal  source  of  nutrition  for  each  tooth. 
When  from  caries  or  other  causes  this  becomes  exposed  and  irritated,  con- 
gestion and  inflammation  supervene. 

Fragments  of  carious  dentine  or  enamel  or  particles  of  food  are  some- 
times forced  into  the  pulp-chamber  or  encroach  upon  the  pulp  to  sucii  an 
extent  as  to  cause  intense  pain ;  these  should  be  gently  removed,  the  cavity 
washed  with  warm  or  tepid  water,  and,  if  possible,  the  congested  pulp 
slightly  depleted  by  touching  with  needle-pointed  instruments,  after  which 
a  dressing  of  dilute  carbolic  acid,  oil  of  cloves,  or  creasote  may  be  applied. 

A  few  applications  of  carbolic  acid  are  usually  sufficient  to  devitalize 
the  pulp  in  the  temporary  teeth.  Arsenious  acid,  which  is  largely  used  for 
the  devitalization  of  the  pulps  in  the  permanent  teeth,  is  contra-indicated  in 
those  of  the  temporary  set,  owing  to  the  greater  vascularity  of  the  tempo- 
rary teeth  and  the  open  foramen  in  all  teeth  in  which  absorption  of  the 
roots  has  commenced. 

After  the  pulp  has  been  devitalized  and  removed,  the  pulp-chambei>, 


DISEASES    AND    CARE    OF    THE    TEETH.  931 

canals,  and  cavity  of  decay  may  be  filled  with  some  plastic  material,  as 
above  indicated. 

PERICEMENTITIS. 

Pericementitis  is  an  inflammation  of  the  membrane  lining  tlie  socket 
and  covering  the  root  of  the  tootli.  It  may  result  from  blows,  from  undue 
]iressure,  or  from  any  foreign  sub.stance  coming  in  contact  with  or  remain- 
ing against  it,  but  the  most  frequent  cause  of  pericementitis  is  tiie  death  of 
tiie  pulp.  If  from  any  cause  the  pulp  of  a  tooth  becomes  devitalized  and 
is  allowed  to  remain  in  the  tooth,  it  decomposes,  and  portions  of  it  or  the 
gases  arising  therefrom  are  liable  to  be  forced  through  the  apical  foramen, 
setting  up  by  septic  influence  irritation  and  inflammation  in  the  pericemental 
covering  at  the  apex  of  the  root. 

The  symptoms  of  pericementitis  in  its  earlier  stages  are,  first,  an  nneasy 
feeling  in  the  tooth  and  a  disposition  to  press  the  tooth  of  the  ojiposite  jaw 
upon  it,  bu,t  soon  afler  the  same  degree  of  pressure  causes  pain,  and  later 
on  the  slightest  pressure  of  the  finger-tips  or  tongue  causes  intense  pain. 
The  tooth  is  elongated,  and  when  the  jaw  is  closed  it  seems  the  first  to 
touch.  As  the  disease  progresses,  swelling  of  the  parts  ensues,  and  fre- 
quently great  distention  and  disfiguration  of  the  face  are  observed.  In  the 
earlier  stages  it  will  often  yield  to  continuous  applications  of  cold,  either  in 
the  form  of  ice  held  upon  the  adjacent  parts  or  by  means  of  rhigolene  or 
etlier  spray.  Depletion  is  often  of  service,  and  may  be  accomplished  by 
lancing  the  gum  freely  near  the  point  of  disease  or  by  applying  leeches  to 
the  gum. 

Counter-irritation,  by  painting  the  gum  with  strong  tincture  of  iodine 
or  by  using  equal  parts  of  tincture  of  iodine  and  tincture  of  aconite  root 
upon  the  gum,  will  often  give  relief.  Small  capsicum  plasters  applied  to 
tiie  gum  over  the  root  of  tlie  tooth  will  .sometimes  be  of  service.  If  there 
be  failure  to  arrest  the  irritation  in  the  earlier  stages,  suppuration  will  ensue, 
and  then  we  shall  have  as  the  result — 

ALVEOLAR  ABSCESS. 

Tliis  may  be  defined  as  the  suppurative  stage  of  pericementitis.  An 
abscess  under  any  conditions  is  painful,  but  when  surrounded  by  bony 
walls,  with  no  escape  for  the  pus,  tlie  pain  is  intense.  When  all  efforts  to 
prevent  suj^puration  or  arrest  the  disease  in  its  earlier  stages  have  failed,  it 
is  desirable  to  hasten  the  discharge  and  evacnate  the  contents  of  the  sac  as 
speedily  as  possible.  To  accomplish  this,  hot  applications  or  fomentations 
should  be  applied  to  the  gum  immediately  over  tlie  root  of  the  tooth. 
Equal  parts  of  milk  and  water  heated  to  a  temperature  of  105°  F.  and 
held  in  the  mouth  will  often  give  relief  from  pain  and  hasten  tlie  discharge. 
Comfort  is  often  obtained  by  holding  a  warm  decoction  of  jioppy  and 
chamomile  in  the  mouth.  If  the  abscess  be  upon  an  upper  tooth,  there  is 
uo  objection  to  external  jjoultices ;  but  when  situated  in  the  lower  jaw,  such 
a  procedure  is  coutra-indicated,  as  there  is  always  danger  of  drawing  the 
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pus  to  tlie  surface,  thus  leaving  an  unsightly  cicatrix.  Should  there  be 
iudicatious  of  an  external  discharge  of  the  pus,  a  compress  should  be  ap- 
plied at  once,  thus  encouraging  the  pus  to  burrow  through  at  some  other 
point  in  the  cavity  of  the  mouth.  Alveolar  abscess,  botli  acute  and  chronic, 
is  very  common  among  children.  It  seems  to  be  the  natural  sequence  of 
neglected  caries.  The  pulp  becomes  exposed,  and  dies  either  from  inflam- 
mation or  strangulation  or  as  tlie  result  of  a  medication ;  if  it  be  not  re- 
moved and  the  tooth  filled,  decomposition  ensues,  and  the  septic  matter  finds 
its  way  to  the  pericementum,  with  the  result  above  mentioned. 

An  acute  attack  of  alveolar  abscess  may  run  its  course  in  twelve  hours, 
or  it  may  be  of  several  days'  duration.  The  swelling  gradually  subsides, 
the  tooth  resumes  its  natural  position  in  the  socket,  and  the  health  of  the 
part  returns,  but  more  frequently  a  sinus  remains,  through  which  there  is  au 
occasional  or  constant  discharge  from  the  old  sac.  This  chronic  condition 
often  results  in  absorption  of  the  anterior  plate  of  the  alveolar  process  near 
the  affected  tooth,  and  frequently  the  ends  of  the  roots  are  left  without 
bony  or  even  gum  covering,  as  seen  in  Figs.  3  and  4.     Whenever  this  cou- 


Fio.  3. 


Fig.  4. 


Upper  jaw  with  portions  of  the  roots  of 
temporary  central  incisors  exposed. 


Lower  jaw  witli  lower  second  tempo- 
rary molar  having  one  root  fully  and  one 
root  partially  exposed. 


dition  presents,  the  ends  of  the  roots  should  be  excised  with  cutting  forceps 
and  the  remaining  portions  nicely  smoothed  with  a  file  or  wheel  revolved 
by  the  dental  engine.  If  these  projecting  roots  be  allowed  to  remain,  they 
often  cause  ulceration  upon  the  inner  surface  of  the  lips  and  cheeks  and  are 
the  cause  of  much  distress  to  the  individual.  With  the  death  of  the  pulp 
of  a  tooth,  the  physiological  process  of  absorption  of  its  roots  ceases,  and 
such  teeth  either  are  exfoliated  en  masse  or  must  be  extracted  when  their 
successors,  the  permanent  teeth,  begin  to  make  their  appearance. 

THE   CARE   OP   THE   TEETH. 

The  care  of  the  teeth  should  begin  in  infancy.  As  soon  as  the  tem- 
porary teeth  begin  to  make  their  appearance,  they  should  receive  the  atten- 
tion of  the  mother  or  nurse,  M'bile  the  cliild  is  still  young ;  they  may  be 
cleansed  daily  witli  a  soft  linen  or  muslin  rag,  but  as  soon  as  the  teeth  are 
all  present  in  the  mouth  a  small  soft  tooth-brush  should  be  used  upon  them 
once  or  twice  daily.  The  child  can  early  be  taught  the  use  of  the  brush, 
and  not  unfrequently  a  child  two  or  three  years  of  age  will  become  so 
habituated  to  its  use  that  it  will  not  feel  comfortable  until  its  teeth  have 
been  properly  cleansed.     Stains  upon  the  teeth  are  not  only  luisightly  even 
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in  the  mouth  of  a  child,  but  they  may  be  of  such  a  character  as  to  be  in- 
jurious to  the  teeth.  The  green  or  brown  stains  which  are  sometimes  seen 
upon  the  labial  surfaces  of  the  teeth  are  usually  the  result  of  an  abnormal 
condition  of  the  oral  secretions,  and  a  microscopic  examination  will  often 
show  them  to  be  of  fungous  origin.  These  stains  when  present  should  be 
polished  off,  either  with  a  fine  powder  of  precipitated  carbonate  of  lime  or 
with  a  pine  stick  dipped  in  fine  pumice-stone. 

Salivary  calculus — or  tartar,  as  it  is  commonly  called — is  found  upon 
the  teeth  of  all  persons,  although  not  to  the  same  extent.  It  may  be  of 
various  colors,  either  white,  yellow,  or  brown  or  almost  black.  It  is  a 
calcareous  deposit  from  the  saliva,  and,  where  mixed  with  mucus  and  other 
substances  found  in  the  mouth,  precipitates  upon  the  teeth  in  greater  or  less 
quantities.  While  salivary  calculus  does  not  injure  the  teeth  themselves,  it 
has  a  very  destructive  action  uj)on  the  gums,  causing  them  to  become  con- 
gested and  inflamed  and  to  recede  from  around  the  necks  of  the  teeth,  and 
the  teeth  themselves  to  loosen  and  fall  out.  Whenever  it  is  found  in  the 
smallest  quantities,  it  should  be  promptly  removed,  and  the  surface  of  the 
tooth  to  which  it  was  attached  thoroughly  smoothed.  The  importance  of 
thoroughly  brushing  all  surfaces  of  the  teeth  cannot  be  over-estimated. 
Comparatively  few  adults,  much  less  children,  perform  this  part  of  their 
toilet  with  anything  approaching  thoroughness  :  they  simply  cleanse  with 
the  brush  the  labial  surfaces  of  the  teeth,  leaving  those  surfaces  which  are 
more  difficult  to  reach  almost  or  quite  untouched,  and  it  is  in  these  hidden 
places  that  deposits  are  found  and  that  caries  occurs.  The  young  child  should 
be  taught  the  importance  of  picking  the  teeth  with  a  quill  pick  after  each 
meal,  to  insure  the  removal  of  all  particles  of  food  which  may  have  lodged 
in  the  interstices  between  the  teeth,  where,  if  allowed  to  remain,  fermenta- 
tion ensues  and  decay  is  almost  sure  to  follow.  The  use  of  floss  silk  nicely 
waxed  and  passed  between  the  teeth  after  each  meal  and  always  before 
retiring  at  night  cannot  be  too  highly  recommended. 

Dentifrices  composed  of  precipitated  carbonate  of  lime,  pulverized  orris- 
root,  pulverized  myrrh,  and  cinchona  bark,  with  the  addition  of  a  little 
pure  Castile  soap,  may  be  used  once  or  twice  daily,  with  the  best  results. 
Nothing  adds  more  to  the  appearance  of  a  child's  face  than  a  row  of  pearly- 
white  teeth,  and  nothing  detracts  more  than  a  mouth  full  of  diseased,  dis- 
colored ones.  To  attain  the  former  a  little  care  only  is  necessary  in  early 
infancy,  because  when  the  habit  of  caring  for  the  teeth  is  once  acquired  it 
continues  throughout  life. 

The  temporary  set  of  teeth  are  frequently  the  seat  of  caries  :  hence  the 
importance  of  early  dental  treatment.  The  child  of  two  years  should  be 
taken  to  the  dentist,  that  its  teeth  may  be  carefully  examined,  and  if  decay 
has  begun  on  any  of  the  teeth  they  should  be  treated  as  indicated  elsewhere. 
Periodical  visits  at  intervals  of  six  months  should  be  made  to  the  dentist, 
to  insure  freedom  from  pain  and  the  retention  of  the  temporary  teeth  until 
they  are  displaced  by  the  advent  of  the  permanent  set. 
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At  the  sixth  year  of  age  the  first  teeth  of  the  permanent  set  make  their 
appearance  in  the  jaw.  These  are  the  four  first  molars,  and  their  position 
is  posterior  to  the  molars  of  the  temporary  set.  Great  ignorance,  even 
among  people  of  more  than  ordinary  intelligence,  exists  in  regard  to  these 
teeth.  The  belief  is  general  that  all  teeth  erupted  in  childhood  belong  to 
the  temporary  set,  and  it  is  not  uncommon  for  these  molars  of  the  perma- 
nent set  to  be  allowed  to  decay  until  all  hope  of  saving  them  is  doubtful  or 
impossible  before  the  dentist  is  consulted.  They  are  the  largest  teeth  of 
the  dental  series,  and  are  situated  where  they  perform  the  most  important 
part  of  the  masticating  function,  and  their  preservation  throughout  life  is 
of  paramount  importance.  Every  mother  and  every  person  who  has  the 
guardianship  of  children  should  bear  in  mind,  when  the  number  of  teeth 
in  the  mouth  of  a  child  exceeds  twenty  (ten  in  each  jaw),  that  all  in  excess 
of  this  number  are  teeth  belonging  to  the  permanent  series  and  should  be 
watched  with  the  greatest  care.  The  loss  of  a  single  permanent  tooth  in 
early  life  may  not  necessarily  be  attended  with  inconvenience  or  injury,  but 
more  frequently  than  otherwise  such  a  loss  impairs  mastication,  mars'  the 
harmony  of  facial  expression,  and  destroys  the  symmetry  of  the  whole  face. 


CONGENITAL  DEFECTS  AND  DEFORMITIES 
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FACE,  LIPS,  MOUTH,  TONGUE.  AND  JAWS. 

By  EOSWELL   PARK,   A.M.,   M.D. 


There  can  be  no  iutelligent  aud  comprehensive  appreciation  of  the 
subject  of  congenital  defects  of  the  face  and  mouth  without  a  brief  reference 
to  the  embryology  of  the  parts. 

On  the  anterior  surface  of  the  rudimentary  cranium  appear  four  pairs 
of  clefts,  while  between  them  the  tissue  thickens  into  protuberances  which 
later  become  processes  and  expand  to  meet  their  fellows  of  the  opposite  side. 
The  first  of  these  arches,  the  pre-oral  or  maxillary,  unites  with  the  fronto- 
nasal process  which  projects  downward  from  what  is  to  be  the  frontal  bone. 
This  process  is  in  reality  a  trij^le  one,  whose  central  part  is  called  the  mid- 
froutal  process  and  from  which  the  nasal  septum  is  developed.  The  lateral 
plates  of  the  naso-frontal  process  separate  from  the  mid-frontal,  and  by  their 
divergence  form  the  primary  nasal  pits  or  fossse ;  they  shut  off  these  fossse, 
while  in  them  are  developed  the  lateral  masses  of  the  ethmoid  aud  the  lach- 
rymal bones.  By  the  union  of  these  latter  with  the  mid-frontal  portion 
at  certain  points  are  produced  the  intermaxillary  bone  and  the  philtrum 
or  lunula, — the  central  part  of  the  upper  lip. 

The  maxillary  processes  arise  faither  back  than  the  fronto-nasal.  They 
descend  a  short  distance,  from  the  outer  M'all  of  the  orbit  and  the  malar 
bone,  then  turn  inward,  and,  meeting  the  lateral  portion  of  the  mid-frontal 
process,  form  the  floor  of  the  orbit  aud  shut  it  off;  then,  passing  downward 
aud  inward,  they  meet  the  mid-frontal  process,  and  with  it  complete  the 
alveolar  arch,  the  upper  maxilla,  and  part  of  the  cheek.  The  palate  is 
formed  by  development  inward  of  the  inner  poi-tion  of  each  half  of  the 
maxillary  arch  thus  formed. 

The  post-oral  or  branchial  arches  are  five  in  number,  of  which  only  the 
first  interests  us  here,  since  by  the  blending  of  the  two  inferior  maxillary 
processes  there  is  formed  the  lower  jaw,  which  constitutes  this  first  arch. 
Between  the  pre-oral  or  maxillary  arch  and  the  post-oral  or  mandibular  the 
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mouth  is  formed  :  its  Malls  consist  of  mesoblastic  tissue  liued  by  a  continu- 
ation inward  of  the  epiblast. 

When  the  complicated  arrangement  of  the  offshoots  from  the  various 
processes  has  been  thus  pointed  out,  it  will  be  much  easier  to  understand 
the  various  deformities  that  may  arise  from  failure  to  unite,  or  from  excess 
or  deficiency  of  development. 

Fig.  1. 


Develupment  of  the  nose  and  mouth,  showing  the  mid-frontal,  nasal,  and  maxillary  processes,  and 
the  formation  of  the  maxillary  arches.    (Coste.) 

In  general,  one  can  say,  with  Trendelenburg,  that  the  process  of  amal- 
gamation of  these  parts  is  easily  disturbed,  and  that  defects  apparently 
occur  most  frequently  between  the  frontal  and  superior  maxillary  processes. 
The  lower  border  of  the  superior  maxillary  process  should  fuse  with  the 
upper  margin  of  the  first  branchial :  in  this  M'ay  the  cheek  is  formed. 
The  relation  of  the  superior  maxillary  process  to  the  frontal  process,  by 
disturbance  of  which  the  orbito-nasal  fissures  are  formed,  is  quite  com- 
plicated, inasmuch  as  the  frontal  process  projects  itself  downward  between 
the  two  maxillary  processes,  and  thus  there  are  greater  possibilities  for 
iri'egulavities. 

In  the  mouth  the  tongue  is  built  up  of  three  parts,  the  two  lateral  being 
produced  from  the  lateral  portions  of  the  first  pharyngeal  arch,  and  the 
third  projecting  upward  from  the  middle  of  the  second  and  third  pharyngeal 
arches  to  unite  with  the  other  two  :  the  three  together  at  first  form  a  sort 
of  tubercle  in  the  floor  of  the  rudimentary  mouth.  The  hard  and  soft 
palates  are  formed  from  the  median  borders  of  the  superior  maxillary 
processes  :  by  their  amalgamation  the  closure  of  the  fissure  between  these 
two  begins  at  some  distance  back  of  the  intermaxillary  bone. 

The  disturbances  of  development  which  lead  to  these  congenital  deform- 
ities of  the  face  all  have  their  beginnings  very  early  in  foetal  life,  and  are 
simple  failures  to  complete  that  which  was  contemplated  in  the  develop- 
ment of  the  individual,  so  far,  at  least,  as  the  defects  and  fissures  are  con- 
cerned. Sometimes  there  is  excess  of  development,  in  which  case  we  have 
deformities  of  another  class.  Lateral  or  bilateral  fissures  of  tlie  lips,  of  the 
alveolar  border  of  the  hard  palate  or  of  the  soft,  can  be  combined  with  one 
another  in  various  ways.     Discussions  are  not  of  enough  value  to  deserve  a 


CONGENITAL    DEFECTS    AND    DEFORMITIES    OF    THE    MOUTH,  ETC.       937 


place  here;  still,  almost  all  authors  agree  iu  believing  tliat  lateral  fissures 
of  these  parts  occur  more  frequently  on  the  left  side  than  on  the  right. 
Some  of  the  worst  defects  are  produced  by  irregular  or  bizarre  development 
of  the  mid-frontal  process.  Fusion  with  the  maxillary  process  may  have 
been  disturbed,  or  occasionally  the  vomer  is  practically  lacking  ;  sometimes 
the  cutaneous  septum  is  lacking,  iu  which  case  we  have  the  appearance 
of  a  single  nostril  ;  usually  iu  such  oases  there  is  a  palatal  or  an  alveolar 
defect ;  frequently  both  nasal  bones  also  are  wanting,  and  not  infrequently 
there  are  serious  defects  in  other  parts  of  the  bony  skull  or  even  of  the 
brain  itself.  In  a  case  reported  by  Engel,  the  walls  of  the  nose  and  the 
nasal  and  the  intermaxillary  bones  were  lacking,  there  were  rudimentary 
incisor  teeth,  both  jaws  were  badly  deformed,  the  space  between  the  orbits 
was  reduced  to  almost  nothing,  and  other  defects  were  noticed. 

Median  hare-lip  is  certainly  extremely  rare  in  man,  though  comparatively 
frequent  in  other  mammals  and  normal  in  many  rodents.  As  the  median 
process  develops  to  form  the  nose,  two  round  prominences  appear  at  each 
angle ;  they  are  the  globular  processes  of  His,  and  give  rise  to  the  alse  of 
the  nose  and  the  premaxillse  ;  they  are  later  joined  by  the  lateral  pieces  to 
complete  the  lip.  These  globular  processes  almost  invariably  unite  in  man, 
but  are  not  so  constantly  joined  by  the  lateral  portions  ;  consequently  the 
vastly  greater  frequency  of  hare-lip  on  one  side  or  the  other  of  the  middle 
line. 

When  we  have  failure  to  unite  between  the  external  frontal  and  the 
superior  maxillary  processes,  we  have  to  deal  with  oblique  fissures  of  the 
face.  These  fissures  usually  begin 

on  the  free  border  of  the  upper  I^'g-  -■ 

lip  abowt  at  the  point  where  hare- 
lip is  most  commonly  met  with, 
rarely  at  the  angle  of  the  mouth. 
They  are  usually  directed  towards 
the  ear  or  the  external  angle  of 
the  orbit,  sometimes  opening  by 
a  cfiloboma  of  the  lower  lid. 
These  oblique  facial  fissures  may 
be  lateral  or  bilateral :  they  in- 
volve generally  only  the  soft 
parts  of  the  face,  rarely  with 
some  congenital  bony  defect  be- 
neath. If  this  bony  defect  be  in  the  hard  palate  the  case  is  quite  similar 
to  one  of  combined  hare-lip  and  cleft  palate. 

When  we  divide  the  fissures  which  may  affect  the  upper  lip  upon  em- 
bryolocical  grounds,  we  have  the  following  :  hare-lip  is  met  with  between 
the  philtrura— that  is,  the  lower  end  of  the  middle  frontal  process— and  the 
middle  wed-e-shaped  strip  which  corresponds  to  Albrecht's  interlabium  ex- 
ternum, whtle  between  this  part  and  the  portion  which  is  developed  from 


Oblique  fl&sure  of  the  face. 
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Fio.  3. 


;C=i:^ 


Horizontal  fissure  of  the  face. 


the  superior  maxillary  process  we  meet  with  the  oblique  facial  fissures 
already  spokeu  of.  When  the  fusion  between  the  superior  maxillary 
process  aud  the  first  pharyngeal  arch  has  failed,  there  results  horizontal 

fissure  of  the  face  or  of  the  cheek  proper ;  which 
also  may  be  met  with  on  one  side  or  on  both. 
For  the  most  part  these  begin  at  the  angle  of 
the  mouth  and  pass  outward  and  a  little  up- 
ward, less  often  a  little  downward,  in  the  gen- 
eral direction  towards  the  angle  of  the  lower 
jaw.  The  fissure  may  be  lined  with  mucous 
membrane  corresponding  to  the  vermilion  border 
of  the  lip,  or  may  be  covered  with  integument : 
it  constitutes  an  extension  of  the  mouth  and 
forms  one  variety  of  macrostoma.  A  little 
tubercle  on  one  of  its  borders  often  marks  the 
insertion-point  of  the  defective  orbicularis  oris. 
In  extent  it  varies  widely.  In  two  cases  of  Fer- 
gusson's  it  reached  as  far  as  the  masseter.  In 
a  case  of  the  elder  Laugeubeck,  it  extended  to 
the  border  of  the  jaw.  Von  Lesser  described  a  double  fissure  of  this  kind 
extending  on  the  left  side  nearly  to  the  angle  of  the  jaw,  and  on  the  right 
side  to  the  point  between  the  condyloid  and  coronoid  processes.  Most  of 
these  cases  are  combined  with  a  rudimentary  development  either  of  the 
entire  lower  jaw  or  of  that  half  on  the  side 
affected.  C.  O.  Weber  and  Pelvet  observed  a 
combination  of  horizontal  fissure  on  one  side 
with  oblique  fissure  on  the  other,  and  Fergus- 
son  reported  a  combination  of  fissure  of  the 
cheek  on  one  side  with  hare-lip  on  the  other. 
Naturally,  an  extensive  case  of  this  kind  is  an 
impediment  to  the  holding  of  fluids  in  the 
mouth,  and  may  render  the  act  of  swallowing 
impossible. 

When  the  superior  maxillary  processes  have 
united  to  too  great  an  extent  with  the  first 
pharyngeal  arches,  we  have  a  deformity  by 
which  the  mouth  is  made  too  small ;  in  other  words,  this  constitutes  one 
form  of  microstoma.  The  oral  opening  is  thereby  reduced  to  a  small  round 
one,  which  may  be  so  narrow  as  scarcely  to  admit  the  tip  of  the  little  finger. 
In  such  cases  the  lower  jaw  is  too  small,  and  there  are  usually  accompany- 
ing deformities  of  other  parts.  Failure  to  unite  between  the  parts  of  the 
first  pharyngeal  arches  is  known,  in  consequence  of  which  we  have  median 
fissures  of  the  lower  lip,  of  the  lower  jaw,  or  of  the  tongue.  These  are 
very  rare.  Bouisson  described  in  1840  a  complete  fissure  of  the  lower  lip 
which  corresponded  precisely  to  an  ordinary  hare-lip.     Ribely  has  operated 


Fig.  4. 
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upon  a  seven-year-old  boy  with  a  similar  fissure  which  extended  to  the  chin. 
A  brother  of  this  boy,  by  the  way,  had  the  usual  form  of  fissure  of  the 
upper  lip. 

Aside  from  these  deformities,  which  are  simple  defects,  we  have  others 
which  are  either  a  complication  of  defects  with  excesses  or  else  are  to  be 
classed  with  the  teratomata,  a  class  of  neoplastic  malformations  about 
which  we  are  yet  sadly  ignorant.  A  study  of  these  masses  would  lead  us 
away  from  the  prime  object  of  this  article.  The  following  will  serve  as 
examples  of  anomalous  and  bizarre  arrangements  such  as  may  be  met  with 
about  these  parts. 

Luschka  noted  in  the  skull  of  a  female  infant,  dying  shortly  after  birth, 
the  following  changes :  the  horizontal  and  vertical  plates  and  the  crista 
galli  of  the  ethmoid  were  lacking,  as  well  as  the  nasal  bones.  The  upper 
jaw  and  the  frontal  bone  were  unnaturally  fused  together ;  only  one  rudi- 
mentary nostril  was  found,  the  septum  was  scarcely  visible ;  there  was 
fusion  of  the  hemispheres  and  optic  lobes ;  the  corpus  callosum,  the  third 
ventricle,  and  the  pharynx  were  absent.  The  choanse  were  closed  by  the 
palate,  and  numerous  other  anomalies  were  present. 

Hill  has  described  a  tumor  attached  to  the  basi-sphenoid  of  a  child 
which  contained  various  dermoid  structures  and  an  embryonic  form  of 
liver  by  which,  as  Widley  says,  it  may  be  elevated  from  the  rank  of  a 
teratoma  to  that  of  a  j^arasite.'  Abraham  has  described  a  tumor  containing 
dermoid  structures  and  nodules  of  cartilage,  covered  with  pilose  skin,  grow- 
ing from  the  top  of  the  pharynx  near  the  basilar  suture.^ 

In  the  museum  of  the  Royal  College  of  Surgeons  is  the  enlarged  head 
of  a  human  fcetus  with  a  large  lobulated  tumor,  the  remains  of  a  second 
fcetus,  growing  from  the  median  fissure  of  the  palate  :  it  projects  into  and 
dilates  the  mouth.  This  foetus  had  a  single  nostril.  The  tumor  contained 
fifty-nine  vesicles,  complex  in  form,  closely  crowded  together.  Accounts 
of  other  such  tumors  will  be  found  in  a  paper  by  Widley.'* 

Arnold  met  with  a  congenital  lipoma  of  the  tongue  and  pharynx  which 
perforated  the  sphenoid  so  that  a  portion  as  large  as  a  walnut  lay  inside  the 
cranium.  The  hard  and  soft  palates  were  both  cleft.  The  tumor  presented 
hairs  and  sebaceous  glands.^  In  a  more  recent  paper  he  has  collected  all 
the  cases  which  he  could  discover  of  pilose  tumors  growing  in  the  pharynx. 
These  cases  are  tabulated  :  iu  twelve  of  them  cleft  palate  existed,  and  in 

two  a  bifid  tongue.' 

Samelson  exhibited  in  Manchester  in  1872  a  patient  twenty-three  years 
of  age  with  congenital  defect  of  the  frontal  bone.  This  was  covered  by 
thickened  integument,  underneath  which  cerebral  pulsation  was  visible. 
This  is  of  the  same  character  as  failure  to  unite  noted  in  cases  of  meningo- 


1  Journal  of  Anatomy  and  Physiology,  xix.  190.  '  Ibid.,  xv.  244. 

»  Ibid.,  xxii.  428. 

«  VirchoWs  Archiv,  liv.  82.  H^''^-  '^''>-  1  '6. 
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cele.  A  ease  similar  to  those  spokeu  of  by  Hill  and  Abraham  is  described 
in  the  Pathological  Transactions  for  1867,  page  251,  by  Lichteuberg.  The 
tnmor  projected  from  the  mouth,  and  its  pedicle  was  found  to  perforate  the 
sella  turcica  and  to  be  connected  there  with  an  intracranial  tumor. 

In  the  Aimtralian  Medical  Gazette  for  March,  1888,  Dr.  Lendon  has 
reported  a  remarkable  example  of  an  infant  with  two  mouths.  When  the 
child  was  asleep  it  appeared  as  if  it  had  only  one  mouth  much  larger  than 
usual,  and  as  though  it  were  holding  in  tiiis  mouth  a  large  fleshy  mass,  too 
large  for  it  to  swallow.  This  fleshy  mass  was  attached  for  about  one  inch 
to  the  edge  of  the  upper  lip,  to  the  left  of  the  median  line,  and  was  evidently 
formed  by  fusion  of  the  two  adjacent  cheeks,  the  line  of  fusion  being 
marked  by  a  faint  median  groove.  It  was  attached  backward  along  the 
roof  of  the  mouth,  and  merged  into  what  appeared  to  be  a  central  pillar 
of  the  fauces  formed  l)y  junction  of  the  contiguous  faucial  arches  ;  around 
this  central  pillar  a  bent  probe  could  be  passed,  showing  that  both  mouths 
opened  into  a  common  pharyngeal  cavity.  By  manipulation  of  this  central 
mass  the  two  separate  mouths  could  be  demonstrated  very  distinctly,  and 
it  was  then  seen  that  the  right  was  much  larger  in  every  respect.  There 
were  faint  indications  of  separate  chins  and  lower 'lips.  In  the  right 
mouth  the  uvula  was  normal,  though  displaced  to  the  right ;  in  the  left 
mouth  the  palate  was  cleft.  The  alveolar  process  of  both  jaws  in  both 
mouths  could  be  completely  traced.  The  right  tongue  was  visible  in  its 
mouth,  and  the  left  tongue  in  its  mouth,  though  the  latter  was  much  the 
smaller.  A  third  or  central  nostril  was  seen,  but  it  was  of  very  small 
dimensions.     The  infant  lived  thi'ee  months,  and  died  of  inanition. 

As  remarked  above,  failure  to  unite  between  the  external  part  of  the 
frontal  process  and  the  superior  maxillary  process  is  made  evident  by  one 
form  of  oblique  fissures  of  the  face.  This  subject  has  been  ably  discussed 
by  Morian.'  He  groups  these  fissures  in  three  divisions,  following  the 
natural  order  as  we  find  them  occurring,  as  follows  :  First,  the  fissure  begins 
in  the  soft  parts  laterally  to  the  median  line,  as  a  typical  hare-lip,  penetrates 
into  the  uose,  runs  then  beneath  the  ala,  and,  passing  between  the  nose  and 
the  cheek,  attains  the  lower  lid  or  passes  to  the  external  angle  of  the  eye, 
and  frequently  extends  as  far  as  the  forehead.  The  bony  defect  begins  at 
that  point  where  the  alveolar  process  is  wanting  in  oi'dinary  cases  of  hare- 
lip,— that  is,  between  the  intermaxillary  bone  and  the  intermaxilla,  accord- 
ing to  the  older  view ;  according  co  the  later  view,  between  the  internal 
intermaxillary  on  the  one  side  and  the  external  intermaxillary  and  superior 
maxilla  on  the  other  side.  He  refers  to  nineteen  cases  in  this  connection. 
In  the  second  group  the  fissure  which  begins  as  a  hare-lip  does  not  pass  into 
the  nostrils,  but  runs  externally  to  the  nose,  through  the  cheek,  and  up  to 
the  external  canthus  and  the  forehead.  In  the  bony  tissue  the  fissure  is 
found  between  the  external  intermaxillary  and  the  superior  maxilla,  and  in 

'  Archiv  f.  Klin.  Chir.,  xxxv.  245. 
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more  aggravated  cases  extends  upward  to  the  infra-orbital  foramen.  Twelve 
eases  of  this  character  are  adduced,  in  the  milder  of  which  the  uasal  duct 
was  intact,  in  the  more  severe  was  involved.  In  a  third  group,  much  more 
rare,  the  fissure  begins  in  the  soft  parts  at  the  external  angle  of  the  mouth 
and  extends  from  there  into  the  cheek,  towards  the  external  can  thus.  The 
bony  fissure  extends  from  the  canine  tooth  towards  the  infra-orbital  canal 
in  the  orbit.  The  palate  remains  intact;  the  tear-duct  is  closed.  Only 
four  of  these  cases  are  on  record.  These  cases  are  most  allied  to  those  in 
which  the  defect  extends  from  the  mouth  to  the  ear,  with  fissure  of  the  cheek. 
Thus  it  will  be  seen  that  these  fissures  of  the  face  may  be  unilateral  or 
bilateral,  complete  or  incomplete,  simple  or  complicated.  Of  thirty-four 
cases  which  the  author  has  studied,  twenty-five  were  still-born ;  \vhile 
ninteen  were  bilateral,  nine  had  the  fissure  on  the  left  side  and  six  on  the 
right  side.  He  claims  that  numerous  such  cases  undergo  an  intra-uteriue 
closure.  In  five  cases  the  fissures  were  combined  with  ordinary  hare-lip, 
and  in  four  cases  with  other  defects  of  the  cheek  upon  either  side.  In 
twenty-six  of  these  cases  other  congenital  defects  of  the  skull  or  brain 
were  noticed,  such  as  hydrocephalus,  encephalocele,  etc.  As  far  as  the 
typical  oblique  forms  are  concerned,  he  considers  that  the  first  corresponds 
to  the  embryonal  orbito-nasal  border ;  that  the  second  is  due  to  a  separation 
of  the  superior  maxillary  process  from  the  external  intermaxillary  and 
to  an  excessive  growth  of  the  internal  intermaxillary;  and  that  the  third  is 
due  to  the  separation  of  the  inner  portion  from  the  superior  maxillary 
process,  as  a  result  of  amniotic  adhesions. 

A  remarkable  instance  of  bilateral  cleft  between  the  nose  and  cheeks 
has  been  reported  by  Guersant. 

Fig.  5.  •  Fig.  6. 


Bilateral  nasal  cleft  (Guersant's  case). 


Head  of  a  Child  three  days  old. 
Specimen  in  the  Bonn  Pathological  Insti- 
tute Museum.  Described  by  Remacly.  (From 
Trendelenburg.)  —  a,  cicatrized  fissure  of 
face;  b,  enlarged  buccal  aperture;  e.  inter- 
maxillary bone;  d,  alveolar  process;  e,  u 
bridge  of  integument  from  the  angle  of  the 
mouth  to  the  gum. 


Delpech  described  a  patient  who  had  congenital  absence  of  the  right 
nasal  and  lachrymal  bones,  of  the  nasal  process  of  the  superior  maxilla, 
and  of  the  soft  parts. 
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One  of  the  most  remarkable  specimens  of  complex  defect  is  that  de- 
scribed by  Remacly  and  shown  in  Fig.  6. 

Thomas  saw  in  a  boy  three  months  old  a  triangular  opening  on  the  right 
side  of  the  nose,  whose  lower  border  corresponded  to  the  opening  of  the  nos- 
tril and  whose  upper  angle  was  nearer  the  margin  of  the  orbit.  A  small 
bridge  of  skin  separated  this  fissure  from  the  natural  one  between  the  eyelids. 
Langenbeck  has  also  reported  analogous  cases  in  which  the  nostrils  were 
not  closed,  and  in  which  the  middle,  external,  and  frontal  processes  had 
failed  to  unite. 

Madeluug  has  described  and  figured '  a  case  of  lateral  fissure  of  the  nose, 
not  excessive  in  degree,  but  of  interest  on  embrj'ological  grounds. 

In  a  case  observed  by  Bitot  there  had  been  no  attempt  at  fusion  between 
the  upper  jaws ;  there  was  an  entire  absence  of  all  the  parts  formed  by 
their  meeting.  Occlusion  of  the  choanae  has  been  mentioned  in  a  number 
of  these  cases :  this  may  occur,  however,  without  any  extensive  defect,  and 
may  even  be  unilateral.  As  evidence  of  minor  failures  of  union  iu  the 
median  line  we  may  mention  also  congenital  fissures  of  the  nose.  Rusch 
saw  a  fissure  at  the  lower  end  of  the  nose,  in  the  case  of  a  child,  which 
opened  into  the  nasal  cavity.  Beeny  has  also  met  with  a  congenital  fistula 
upon  the  bridge  of  the  nose.  Lateral  fissures  of  the  nose  may  be  met  with 
in  connection  with  hare-lip. 

Broca  observed  a  fissure  of  this  kind  in  an  eight- 
year-old  girl.  There  was  almost  complete  absence 
of  the  upper  lip,  and  a  fissure  opening  into  the  right 
nostril  extending  upward  to  within  one  centimetre 
of  the  internal  angle  of  the  orbit ;  the  palate  was 
also  fissured.     (See  Fig.  7.) 

Lateral  nasal  fissures  have  also  been  noticed  in 
connection  with  coloboma  of  the  upper  eyelids. 
Coloboma  of  the  upper  or  lower  lids  is  occasionally 
seen  in  cases  of  fissures  of  the  lip  or  palate. 

Corresjjonding  to  the  above  as  well  as  to  the 
mildest  form  of  cleft  palate  we  have  congenital  per- 
forations of  the  palate,  which  may  vary  in  size  from 
the  smallest  perceptible  Up  to  such  openings  as 
would  be  entitled  to  the  name  of  cleft.  Cases  have  been  observed,  also,  of 
cleft  in  the  bony  palate  without  corresponding  absence  of  mucous  membrane, 
the  bony  defect  being  provided  with  a  membranous  obturator.  These  are 
found  usually  in  the  middle  line  and  anteriorly. 


Fig.  7. 


Lateral  fissure  of  the  uose. 
(After  Broca.) 


DEFECTS   OF   THE   NOSE. 


Congenital  absence  of  the  nose  is  excessively  rare.     A  number  of  cases 
are  mentioned  by  Vrolik,  who  also  speaks  of  one  in  which  only  the  right 


'  Archiv  f.  Klin.  Chir. ,  xxxvii.  275. 


Fig.  8. 
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half  of  the  nose  was  present.  Otto  records  a  case  of  absence  of  the  septum 
and  consequently  of  one  nostril.  Cases  are  known  also  of  a  bifid  con- 
dition of  the  extremity  of  the  nose,  the  depres- 
sion between  the  lateral  cartilages  having  failed 
to  fill  up. 

Congenital  atrophy  of  the  nose  is  also 
known,  and  it  frequently  coincides  with  other 
atrophic  defects  of  the  face.  On  the  other 
hand,  a  double  nose  has  at  different  times  been 
met  with,  one  of  the  most  remarkable  instances 
of  this  kind  being  reported  by  Broleli  in  the 
case  of  a  carpenter.  Danyau  has  described  a 
young  woman  provided  with  a  double  nose, 
one  corresponding  to  each  cheek.  This  patient 
also  had  three  eyes  and  two  rows  of  teeth. 
There  are  likewise  cases  of  excessive  over- 
growth of  this  part. 

Mothers'  marks,  or  vascular  tumors,  are  frequently  found  on  the  integu 
ment  of  the  nose. 

Fig.  9. 


Double  fissure  separating  the  uose 
from  the  face.    (Mason.) 


Vascular  tumor  of  the  nose.    (Churchill.) 

A  case  of  what  appeared  to  be  three  nostrils  was  seen  recently  by  myself 
in  a  little  infant.  Apparently  the  three  nostrils  were  distinct,  and  the  ex- 
ternal openings  were  of  about  the  same  size.  The  extra  nostril  was,  how- 
ever, merely  a  deep  cleft  in  the  septum  of  the  nose,  and  extended  to  the 
depth  of  a  centimetre  and  a  half,  where  it  terminated  blindly.  It  was  a 
simple  matter  to  excise  one  of  the  walls  of  the  depression  and  thus  make 
this  nostril  conmiunicate  with  the  smaller  of  the  natural  channels. 
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In  the  New  York  Medical  Journal,  November  12,  1887,  page  536,  are 
reported  two  cases  of  congenital  atresia  of  tiie  nostrils,  such  as  has  also 
been  observed  by  various  previous  reporters.  This  closure  is  usually  mem- 
branous. 

In  the  Philadelphia  Medical  Neivs,  November  10,  1888,  will  be  found  a 
valuable  paper  by  Dr.  Knight,  dealing  with  congenital  bony  occlusion  of 
the  posterior  nares.  Posterior  bony  occlusion  is  much  more  common  than 
bony  anterior  closure.* 

DEFECTS   OF  THE   MOUTH. 

Atresia  oris  is  sometimes  a  solitary  defect,  but  more  commonly  it  is 
combined  with  other  malformations.  It  is  of  an  adhesive  or  membranous 
character,  the  denseness  or  toughness  of  the  occlusion  varying  in  different 
degrees.  In  every  case,  however,  some  mark  resembling  a  dimple  will  be 
found,  denoting  the  point  at  which  the  closure  has  occurred,  and  serving  as 
a  guide  to  the  surgeon.  Simple  incision,  with  care  to  prevent  renewal  of 
adhesion,  is  all  that  is  required. 

Microstoma  is  nearly  always  a  milder  form  of  the  same  occlusive  process. 
The  opening  may  be  so  small  as  entirely  to  prevent  nursing.  It  will  then 
call  for  immediate  relief. 

Macrostoma,  on  the  other  hand,  is  to  be  viewed  as  a  defect  or  failure  to 
unite,  and  belongs  to  the  last  class  of  fissures  of  the  face  mentioned  above, 
provided  it  exceed  the  somewhat  wide  limits  of  relative  size  of  the  normal 
human  mouth.  It  is,  of  course,  to  be  remedied  by  a  simple  plastic  oper- 
ation. 

The  synechias  of  the  mouth  are  divided  by  Jahr,  following  Gunther,  as 
follows:  1.  Synechise  of  the  cheeks  and  gums,  including  (a)  those  of  the 
angle  of  the  mouth  and  lips  with  the  gum ;  (6)  those  with  destruction  or 
defect  of  the  lips ;  (c)  those  without  participation  of  the  lips :  these  may 
be  direct  or  indirect,  the  latter  being  effected  by  fibrous  bands  or  pseudo- 
membranes.  2.  Synechia  of  the  tongue,  including  (a)  synechias  of  the 
lingual  apex, — in  other  words,  a  too  short  frsenum ;  (6)  synechias  of  the 
base  of  the  tongue  and  floor  of  the  mouth  or  oral  cavity,  these  being  direct 
or  indirect,  as  by  bands  or  tumors  beneath  the  tongue ;  (c)  between  the 
margins  of  the  tongue  and  gums ;  and  (d)  between  the  root  of  the  tongue 
and  the  epiglottis.  3.  Synechias  of  the  posterior  oral  outlet,  including 
(«)  adhesions  between  the  velum  and  the  palatal  arch,  and  (6)  those  between 
the  soft  palate  and  the  posterior  pharyngeal  walls. 

Such  adhesions  often  accompany  atresia  of  the  mouth  and  call  for  a 
combined  operation.  Separation  is  usually  not  difficult,  but  care  is  required 
to  prevent  the  formation  of  new  attachments.  When  operating  upon  any 
such  case,  one  should  take  pains  to  see  that  the  entire  upper  end  of  the 
digestive  and  the  respiratory  tubes  is  made  clear,  providing  the  condition 

'  See  also  aa  exhaustive  paper  \iy  Hopmann,  Archiv  f.  Klin.  Chir.,  xxxvii.  235. 
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of  the  patient  permit  it.  Adhesions  of  the  tongue  to  the  gums  frequently 
accompany  those  of  the  lips  to  the  gums,  by  which  deglutition  is  very 
seriously  interfered  with  and  even  expectoration  and  respiration  seriously 
impaired. 

Congenital  union  of  the  gums  is  a  deformity  of  exceeding  rarity :  it 
has  been  described  by  Littr6  and  Bianchi  in  subjects  presenting  other  irreg- 
ularities, and  has  been  observed  also  by  Oberteuffer.  As  stated  by  St.- 
Hilaire,  in  Littre's  case  the  closure  of  the  gums  was  complicated  with 
closure  of  the  nares,  the  skin  passing  over  both  apertures.  Dr.  Carter  has 
reported  a  remarkable  case'  of  a  male  child  born  at  term,  which  made 
spasmodic  respiratory  efforts.  The  finger  was  passed  into  the  mouth,  and 
complete  union  of  the  gums  was  found.  Closure  was  effected  by  a  tough 
membrane,  one-eighth  of  an  inch  in  thickness,  passing  from  the  palate-bone 
above  and  inserted  along  the  gum  of  the  lower  jaw.  Simple  and  complete 
division  effected  the  desired  result. 

Congenital  hypertrophy  of  the  gums  has  been 
noticed  by  Salter,  Gross,  Heath,  and  others.  Its 
progress  has  usually  been  rapid ;  the  swelling  may 
be  symmetrical  and  may  attain  such  a  volume  as  to 
prevent  closure  of  the  mouth.  A  proper  treatment 
consists  in  excision  and  cauterization  of  the  exuber- 
ant growth. 

Tongue-tie  is  the  common  name  for  a  condition 
which  may  be  classed  as  the  mildest  form  of  synechise 
belonging  to  division  b  of  Jahr's  second  class  given 
above.  It  is  in  effect  a  shortening  of  the  natural 
frsenum  linguae,  by  which  projection  of  the  tongue 

beyond  the  teeth  is  prevented.     It  is  an  impediment  to  the  natural  uses  of 

the  tongue,  and  interferes  especially  with  per- 
fect articulation.  It  varies  in  degree  within 
considerable  limits.  Sometimes  new-born  in- 
fants are  prevented  by  this  condition  from 
sucking  properly  at  the  breast,  and  their  efforts 
are  accompanied,  as  Dr.  Dewees  has  pointed 
out,  by  a  clucking  sound. 

No  hesitation  need  be  felt  at  any  time 
about  dividing  the  abbreviated  frsenum,  save 
possibly  in  bleeders.  Fig.  11,  from  Garretson, 
shows  how  the  handle  of  the  common  grooved 
director  is  intended  to  be  utilized  as  an  aid  in 
this  little  operation. 
Adhesions  of  the  tongue  to  the  floor  of  the  mouth  have  been  termed 
ankyloglossia.     They  give  rise  to  trouble  in  deglutition,  mastication,  and 


Congenital  hypertrophy 
of  the  gums.  (F'ollin  et  Du- 
play.) 


Fig.  11. 


Division  of  the  fraenum  while  held 
up  by  the  director.    (Garretson.) 


Vol.  II.— 60 


'  See  Garretson's  Oral  Surgery,  p.  433. 
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phonation,  save  in  those  eases  in  which  the  tongue  is  connected  to  the  pala- 
tine vault,  which  would  constitute  ankyloglossia  superior.  In  such  cases 
deglutition  and  the  other  functions  would  be  nearly  or  quite  impossible : 
they  are,  however,  extremely  rare. 

DEFECTS   AND   ABNORMALITIES   OF   THE   TONGUE. 

Total  absence  of  the  tongue  has  been  noted  in  a  very  few  and  rare  in- 
stances. Ambrose  Pare  described  a  most  interesting  case  of  a  yotnig  person 
absolutely  tongueless,  who  found  that  he  could  articulate  better  after  intro- 
ducing into  the  mouth  a  piece  of  wood  shaped  like  the  edge  of  a  dish. 
Jussieu  in  1718  saw  a  fifteen-yeai'-old  girl  in  Lisbon  who  presented  an 
instance  of  this  kind. 

Arrest  of  development  leads  to  the  microglossia  of  various  writers.  This 
may  be  seen  in  all  degrees.  It  is  to  be  explained  by  simple  failure  to 
develop. 

On  the  other  hand,  the  opposite  condition  of  macroglossia  is  more  com- 
mon. Most  of  the  so-called  cases  of  macroglossia  are  due  to  changes  con- 
nected with  the  lymphatics  of  the  organ  ;  in  other  words,  many  of  them  are 
in  fact  lymphangeiomata  of  the  tongue.  In  a  few  others,  however,  actual 
hypertrophy  of  muscular  fibres  has  been  made  out,  along  with  thickening 

of  the  vessel  and  nerve-sheaths.  Degeneration 
has  also  been  known  to  cause  congenital  enlarge- 
ment, but  this  is  probably  also  connected  with 
lymphatic  changes.  The  growth  is  said  to  reach 
an  almost  incredible  size  in  some  of  these  cases. 
Delpech  has  reported  a  case  in  which  the  organ 
attained  ten  times  its  normal  size.  Treatment  in 
these  cases  must  be  surgical,  and  consists  usually 
in  excision  or  amputation.  I  have  myself  ob- 
served a  case  of  extraordinary  papillary  growth  of 
congenital  origin,  the  tongue  proper  being  scarcely 
enlarged,  and  yet,  on  account  of  the  development 
of  papillomata  upon  its  sides  and  upper  surface, 
it  attained  so  large  a  size  as  to  prevent  closure 
of  the  mouth.  A  few  months  previous  to  my 
seeing  the  child,  excision  of  the  apex  of  the  tongue  had  been  made  by  taking 
out  a  wedge-shaped  piece  :  the  trouble  continued,  however,  and  I  removed 
the  anterior  half  of  the  tongue,  at  the  same  time  cauterizing  the  bases  of  the 
other  papillomata  with  the  actual  cautery.  The  child  recovered  promptly, 
and  was  soon  able  to  breathe,  eat,  and  sleep  about  as  it  should  :  subsequent 
tendency  to  papillary  development  was  prevented  by  an  occasional  applica- 
tion of  chromic  acid. 

Lipomata  or  other  congenital  tumors  developing  in  the  tongue  may  cause 
genuine  forms  of  macroglossia,  while  congenital  cysts  developing  beneath 
it,  either  retention-cysts  or  those  of  new  formation,  may  push  it  forward  or 


Macroglossia, 
play.) 


(Follin  et  Du- 
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distort  it,  and  thus  create  spurious  forms  of  the  same  trouble.  Blood-vas- 
cular tumors  iu  or  beneath  it  may  also  have  the  same  effect. 

Bifid  Tongue. — Another  condition  of  considerable  embryological  interest, 
and  one  which  reminds  us  of  the  forked  condition  of  the  tongue  iu  many 
of  the  reptiles,  is  that  of  median  cleft.  This  may  be  so  slight  as  to  be 
barely  noticeable,  or  it  may  be  quite  extensive.  A  bifid  condition  of  the  tip 
of  the  tongue  frequently  coincides  with  division  of  the  inferior  maxilla  and 
arrest  of  development  of  the  lower  part  of  the  face,  though  it  may  be  noted 
alone. 

Butliu  says  that  in  cases  of  bifid  tongue  where  the  cleft  is  very  long  it 
is  often  associated  with  development  of  a  tumor  in  the  floor  of  the  mouth. 
Ahlfeld  has  observed  cases  of  cleft  tongue  coexisting  with  deep  clefts  of  the 
face,  and  others  have  noted  like  phenomena. 

At  a  meeting  of  the  New  York  Pathological  Society,  Dr.  Brothers  pre- 
sented a  specimen  of  cleft  tongue  in  a  babe  of  one  month.  Cleft  in  the 
palate  had  been  noticed  at  birth  ;  this  had  interfered  with  feeding,  and  there 
was  consequent  malnutrition  ;  the  child  had  steadily  pined  away,  and  was 
dying  of  marasmus  when  seen  by  him.  There  was  fissure  of  the  soft  palate 
extending  up  to  the  hard,  and  a  cleft  one-eighth  of  an  inch  deep  at  the  tip 
of  the  tongue.' 

Elongation  of  the  tongue  is  another  possible  congenital  change,  and  cases 
are  ou  record  where  the  tongue  has  been  not  so  much  hypertrophied  as 
elongated,  so  as  to  be  inconvenient  of  retention  iu  the  mouth.  More  rarely 
individuals  seem  to  be  born  with  the  power  of  unusual  motility  of  the 
tongue,  so  much  so  that  the  act  of  "  tongue-swallowing"  thus  permitted  is 
now  known  to  be  not  so  very  infrequent. 

PAPILLOMATA   AND   NEOPLASMS   OF   THE   MOUTH. 

These  are  conditions  which  may  be  either  of  congenital  or  of  acquired 
origin.  The  former,  which  here  concern  us,  are  not  so  very  rare.  I  have 
had  the  opportunity  of  examining  the  mouth  of  a  young  infant  the  mucous 
membrane  of  whose  mouth  and  lips  was  studded  with  innumerable  small 
warty  growths  that  gave  under  the  finger  a  sensation  of  velvet  as  they  came 
in  contact  with  it.  Inside  the  gums  there  were  none  of  these  growths.  The 
child  apparently  suffered  no  inconvenience,  and  I  could  only  suggest  the 
cauterization  of  various  areas  in  succession,  with  internal  administration 
of  magnesia.  The  parents  stated  that  the  mouth  of  the  child  was  in  this 
condition  when  it  was  born. 

Next  to  papilloma  the  angeioma  is  by  far  the  most  common.  These  are 
usually  conveniently  treated  by  electrolysis. 

DEFECTS   AND   DEFOPvMITIES   OF  THE   LIPS. 
These  are  for  the  most  part  included  under  the  headings  microcheilia  and 
macrocheilia.     The  former  is  inseparable  from  the  condition  of  microstoma'. 


'  New  York  Medical  Kecord,  January  28,  1888,  p. 
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of  which  it  is  au  attendant  feature.  It  amounts  simply  to  a  failure  to  keep 
pace  in  development  with  the  surrounding  parts.  If  by  it  the  oral  embra- 
sure is  made  too  small,  a  simple  surgical  procedure  will  afford  relief. 


Fio.  13. 


Fig.  14. 


Congenital  erectile  tumor  of  the  lower  lip. 
(Nslaton.) 


Congenital  erectile  tumor  of  the  upper 
lip  and  the  cheelj.    (Nelaton.) 


Macrocheilia  proper  must  be  distinguished  from  deformities  of  the 
mouth  caused  by  sloughing,  malignant  tumors,  myoma,  fibroma,  etc.,  all 
of  which  frequently  accompany  deformities  of  the  lips.  Jacobi  has  de- 
scribed a  connective-tissue  form  which  is  sometimes  congenital,  although 
Vidal  has  observed  two  similar  cases  which  were  brought  about  simply 
through  repeated  attacks  of  eiysipelas.  It  is  worth  while  to  remember, 
as  insisted  on  by  Bardeleben,  that  through  repetitions  of  erysipelatous 
inflammation  permanent  enlargement  of  the  lips  may  be  caused.  Vidal 
has  called  this  a  leontiasis,  pursuing  an  analogy  to  elephantiasis,  and  as 
such  Volkmann  has  described  it.  These  cases  of  macrocheilia  through 
new  formation  of  connective  tissue  must  be  largely  ascribed  to  the  rdle 
played  by  the  lymphatics.  They  are  usually  classified  as  lymphangiectatic 
microcheilia.  Billroth,  Langenbeck,  and  Wegener  have  described  or 
operated  upon  numerous  cases  of  great  interest.  In  the  latter's  case  the 
malformation  was  connected  with  an  overgrowth  of  the  upper  jaw.  Dol- 
beau  and  Felizet  have  described  a  very  rare  combination  of  cavernous 
lymphangioma  and  fibroma.  Their  case  was  an  infant  of  nine  months 
with  an  enormously  overgrown  upper  lip,  of  congenital  origin.  A  large 
portion  of  it  was  removed  by  plastic  operation  ;  excessive  hemorrhage 
occurred,  but  recovery  from  the  operation  followed,  though  the  child  died  a 
little  later  of  tuberculous  meningitis.  Another  form  of  macrocheilia  is 
constituted  by  diffuse  angeioma,  usually  of  the  upper  Vip.  In  these  cases 
the  trouble  may  be  confined  to  the  lip  alone,  or,  as  in  one  which  came 
under  my  notice,  may  involve  both  lips  and  the  entire  thickness  of  the 
cheek,  the  muscular  tissue  having  been  principally  absorbed  away. 

■  This  same  form  of  venous  tumor  may  occur  in  the  inside  of  the  mouth. 
I  have  recently  had  under  treatment,  and  cured,  a  lady  who  had  a  tumor 
of  this  kind  in  the  inside  of  the  mouth,  spreading  on  the  ramus  of  the 
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Venous  angeioma.    (Garretson.) 


jaw  and  down  to  the  fauces.  The  remedy  in  her  case  was  electrolysis. 
In  another  case,  where  the  lower  lij),  upper  lip,  and  cheek  were  covered 
with  such  a  tumor,  I  resorted  to  a  combination  of  electrolysis  and  ligation. 

Bouisson  collected  ten  cases  of  niacroeheilia, 
the  nature  of  the  trouble  being  vascular  tumor, 
and  found  that  six  times  it  occurred  on  the 
lower  lip,  twice  on  the  upper  lip,  once  at  the 
commissure,  and  once  it  extended  entirely 
around  the  mouth.  These  vascular  tumors  are 
iu  no  wise  difierent  from  those  met  with  in 
other  parts  of  the  body,  their  character  being 
either  that  of  the  venous  angeioma  or  that  of 
the  cavernous  tumor.  They  are  to  be  dealt 
with  here  on  the  same  general  principles  as 
elsewhere, — by  electrolysis,  by  ligature,  or  by 
excision,  according  to  the  taste  of  the  operator 
and  the  nature  of  the  case. 

Under  the  name  dermntolysis  Garretson  has  described  an  hypertrophy 
of  the  integuments  or  of  the  soft  parts  much  resembling  the  deformity 
caused  by  elephantiasis.  The  surface  is  rugous  and  more  or  less  pigmented. 
It  has  been  also  described  by  Hebra  and  Kaposi  as  of  purely  congenital 
origin  ;  is  spoken  of  by  Duhring  as  a  variety  of  molluseum  fibrosum  ;  and 

is  stated  by  Cooke  not  to  make  its  appear- 
ance after  puberty.  This  may  attack  face 
or  lips,  as  shown  in  Fig.  16,  from  Garretson. 
Other  defects  of  the  lower  part  of  the 
face  are  produced  by  irregularity  of  devel- 
opment, inducing  a  deformity  which  may  be 
slight  in  degree,  as  seen  in  many  individ- 
uals, or  may  be  a  prominent  and  unsightly 
deformity.  Congenital  smalluess  of  the 
lower  jaw  may  be  combined  with  fissures 
or  with  irregular  development  of  the  ear, 
or  may  be  met  with  by  itself 

Parise  described  the  case  of  an  infant 
fourteen  days  old,  with  complete  median 
fissure  of  the  lower  lip  and  division  of  the 
lower  jaw  into  two  portions,  which  remained 
three  millimetres  apart  and  were  joined  by  connective  tissue.  There  was 
also  fissure  of  the  tongue,  which  extended  quite  a  distance  backward  in  the 
floor  of  the  month.  A  defect  was  found  between  the  upper  borders  of  the 
genio-glossi  muscles.  The  apex  of  each  half  of  the  divided  tongue  was 
found  bound  down  by  too  short  a  fnenum.  Most  of  these  fissures  of  the 
lip  are  median,  but  Fergusson  has  reported  one  case  of  lateral  fissure  close 
to  the  left  angle  of  the  mouth  extending  to  the  lower  border  of  the  jaw. 


Fig.  16. 


DermalolyMS.    (Garretsuu.) 
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One  of  the  most  curious  of  congenital  defects  is  that  of  fktulae  of  the 
lower  lip,  which  were  first  noticed  and  described  by  Demarquay  at  a  point 
close  to  the  middle  line.  In  a  case  reported  by  Rose  were  seen  two  sym- 
metrical fossae,  which  led  down  into  fistulae  whose  passages  terminated 
by  a  blind  extremity  about  three  centimetres  from  their  opening.  The  two 
fistulae  ran  in  the  thickness  of  the  lip-  somewhat  nearer  the  mucous  mem- 
brane than  the  skin.  In  this  case  there  were  other  congenital  defects 
including  a  well-marked  fissure  of  the  upper  lip.  The  nature  of  these 
fistulae,  which  have  been  noted  but  a  few  times,  is  very  hard  to  explain : 

they  are  lined  with  membrane,  although  it  is  not 
'  generall)' known  that  they  secrete  any  fluid.     By 

themselves  they  constitute  a  defect  of  slight  im- 
portance, but  they  are  of  extreme  interest  from 
an  embryological  point  of  view.  Rose's  case  is 
illustrated  in  Fig.  17,  which  also  shows  deformity 
of  the  upper  lip. 

Fritsche  has  reported  an  extraordinary  in- 
stance of  a  somewhat  similar  defect  in  the  case 
of  a  female  infant  of  five  months.  He  found  an 
opening  on  the  margin  of  the  lower  lip ;  from 

deiinb^irgr"''"""""'  ''''""     *^'^  ^  ^'''"^  ""^^  downward  and  inward  in  the 

thickness  of  the  lip  and  cheek  and  terminated 
underneath  the  mucous  membrane,  which  appeared  to  be  lined  by  mucous 
membrane,  and  which  when  the  child  cried  appeared  to  open  and  discharge 
some  drops  of  fluid.    A  communication  with  the  mouth  could  not  be  found.^ 

DEFECTS  OF   THE   LOWER  JAW. 

There  are  cases  on  record  in  which  the  lower  jaw  does  not  match  the 
upper  jaw  at  all.  These  are  usually  accompaniments  of  fissures  of  the 
cheek  and  lips,  with  other  abnormalities.  Langenbeck  reported  a  case  in 
which  he  could  pass  his  hand  into  the  child's  mouth  and  feel  that  the 
ascending  ramus  was  entirely  absent,  and  then  he  could  pass  his  finger  up 
in  the  proper  direction  and  feel  the  glenoid  cavity  of  the  temporal  bone 
and  assure  himself  that  it  was  empty.  Deficient  lower  jaws  usually  have 
too  few  teeth. 

The  most  conspicuous  forms  of  deformity  of  the  lower  jaw  are  com- 
prised under  the  terms  epignathy  and  polygnathy.  Instances  of  epignathy 
have  been  most  commonly  met  with  in  connection  with  fissures  of  the 
lower  lip  and  lower  jaw,  and  in  the  direction  of  tumors  or  hypertrophic 
forms  of  connective  tissue.  Polygnathy,  however,  is  constituted  by  peculiar 
or  unusual  embryological  development,  in  which  case  we  have  to  consider 
the  rudimentary  second  jaw  either  as  the  remnant  of  a  second  individual  or 
else  in  the  light  of  a  teratological  tumor.     Thus,  Meyer  has  described  one 

'  See  also  Archiv  f.  Klin.  Chir.,  xxxvii.  271. 
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case,  met  with  in  the  clinic  at  Bonn,  in  which  the  second  rudimentary  lower 
jaw  contained  nearly  a  complete  maxillary  arch,  with  incisor  and  molar 
teeth  planted  upon  the  outer  surface  of  the  lower  half  of  the  unnatural 
jaw,  the  whole  constituting  a  tumor  which  was  removed  by  operation. 
He  also  refers  to  another  case  in  which  only  half  of  the  supernumerary 
lower  jaw  was  found.  A  discussion  of  such  cases  here  would  lead  us  too 
deeply  into  the  mysteries  of  teratology,  and  those  interested  are  referred 
especially  to  the  encyclopaedic  work  of  Geoifroy  St.-Hilaire,  and  to  the 
article  "  Teratoma"  in  the  "  Encyclopaedia  of  Anatomy  and  Physiology." 


DISEASES  OF  THE  MOUTH. 

By  W.  W.  ALLCHIN,  M.D.,  F.E.C.P. 


Affections  of  the  mouth  are  of  very  common  occurrence  in  infancy 
and  childhood,  and  various  circumstances,  both  intrinsic  and  extrinsic, 
separately  or  combined,  tend  to  favor  this  frequency.  The  exposure  of  the 
buccal  cavity  to  the  admission  of  all  forms  of  irritants  is  obvious,  and  a 
natural  habit  of  young  children  to  thrust  anything  and  everything  into  their 
mouths  is  well  known.  Consequently,  the  risk  of  injury  from  the  entrance 
of  sharp  or  hard  substances,  of  materials  which  are  acrid  or  caustic,  too  hot 
or  unduly  cold,  has  always  to  be  considered ;  whilst  the  admission  and 
lodgement  of  germs  and  spores  of  fungi  are  facilitated  by  the  conditions  of 
artificial  feeding  and  the  greater  difficulty  of  keeping  the  cavity  clean  in 
the  very  young.  During  the  early  period  of  life,  also,  there  normally 
occur  changes  in  the  mouth  associated  with  the  eruption  of  the  teeth  which 
of  themselves  confer  a  very  distinct  liability  to  the  occurrence  of  disease, 
and  this  notwithstanding  the  fact  that  dentition  is  accomplished  in  many 
cases  without  discomfort  or  ailment.  Whether  or  not  the  greater  vitality  of 
the  tissues  in  childhood  renders  them  more  susceptible  to  disease  cannot  be 
affirmed,  but  it  would  certainly  seem  that  their  reparative  power  is  then  at  its 
maximum  and  so  tends  to  characterize  the  course  that  the  maladies  follow. 

It  is  usual  to  consider  that  aifections  of  the  mouth  are  very  frequently 
due  to  extension  from  or  sympathy  with  diseases  lower  down  in  the  aliment- 
ary tract.  This  idea  has  come  to  be  accepted  almost  without  question,  but 
it  is  not  easy  to  see  the  grounds  for  such  a  belief,  and  there  is  much  in  the 
writer's  view  that  is  opposed  to  its  general  truth  ;  for,  although,  no  doubt, 
a  gastro-intestinal  disturbance  may  be  accompanied  either  as  sequence  or 
coincidence  with  a  stomatitis,  it  is  certain  that  a  large  number  of  cases  will 
offer  no  such  complication,  and  an  equally  large  number  of  mouth-troubles 
may  arise  and  run  their  course  without  any  appreciable  or  recognizable 
alteration  in  the  functions  of  the  stomach  or  intestines.  In  the  writer's 
judgment,  it  is  a  mistake  to  ascribe,  as  is  so  commonly  done,  the  greater 
number  of  inflammatory  conditions  of  the  mouth  to  an  existing  gastro- 
enteric perversion.  And  although  bad  feeding  and  improper  hygienic  sur- 
roundings are  responsible  for  many  affections  of  the  mouth  as  well  as  of  the 
stomach  and  intestines,  it  is  not  by  any  previous  dyspepsia  that  the  former 
are  caused,  but  rather  they  are  as  much  primary  in  origin  as  are  the  latter, 
952 
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Diseased  conditions  of  the  mouth  are  conveniently  divisible  into  those 
which  are  primarily  or  mainly  limited  to  that  region  and  those  in  which 
the  altered  state  of  the  mouth  is  but  a  part  of  some  more  general  affection. 
These  last  will  receive  here  but  little  more  than  mention,  and  reference  for 
further  information  must  be  made  to  the  appropriate  sections. 

The  special  diseases  of  the  mouth  are  almost  entirely  inflammatory  in 
character,  and,  with  one  notalile  exception,  are  confined  to  the  nmcous 
membrane.  All  degrees  of  inflammation  are  met  with,  from  the  mildest 
erythema  and  catarrh  to  extensive  ulceration  or  even  gangrene.  Owing 
partly  to  the  various  theories  that  have  been  held  as  to  the  j^athology  of 
inflammation,  and  partly  also  to  the  differences  that  undoubtedly  do  exist 
between  what  may  be  called  typical  cases,  there  has  been  a  very  extensive 
and  very  variable  subdivision  of  stomatitis  into  groups,  with  an  excessive 
and  not  always  consistent  nomenclature,  which  has  all  tended  to  confusion. 
The  aiTangement  adopted  in  the  following  sections  is  that  which  appears  to 
the  writer  the  natural  one ;  but  it  must  be  remembered  that  no  very  sharp 
lines  exist  between  the  varieties  described,  and  that  there  are  cases  of  fre- 
quent occurrence  which  occupy  a  connecting  position,  thus  going  far  to 
support  the  view  that  they  are  but  stages  of  the  inflammatory  process, 
differing  mainly  in  their  severity  as  determined  by  the  nature  of  the  cause 
or  the  constitution  of  the  patient,  or  both.  Sufficient  differences,  however, 
do  exist  clinically  to  justify  a  separate  description,  which  will  be  pursued 
under  the  following  heads  : 

Simple  or  catarrhal  stomatitis. 

Parasitic  stomatitis. 

Stomatitis  accompanied  with  ulceration. 

Gangrene  of  the  mouth. 

No  practical  benefit  would  result  from  any  attempt  at  a  detailed  histori- 
cal sketch  of  these  maladies.  Several  of  the  names  now  in  use,  such  as 
aphthffi  and  noma,  date  from  the  time  of  Hippocrates,  but  certainly  not 
with  the  same  signification  they  now  possess ;  and,  since  the  diseases  of  the 
mouth  as  we  now  regard  them  are  for  the  most  part  varieties  of  inflamma- 
tion, no  rational  subdivision  could  be  made  until  this  pathological  process 
had  itself  received  a  description  and  definition.  Much  difficulty  also  is 
met  with  in  following  the  accounts  of  these  affections  by  the  older  writers, 
from  the  variety  of  meaning  attached  to  the  names  employed,  a  source  of 
confusion  which  even  some  recent  authors  have  not  avoided. 


SIMPLE   OR  CATAERHAL  STOMATITIS. 

Synonyme . — Stomatitis  erythematosa. 

Definition. — These  terms  denote  a  moderate  inflammation  of  the  buccal 
mucous  membrane,  which  is  usually  acute  in  its  course,  unattended  with 
danger,  and  does  not  proceed  to  ulceration. 
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Btiolog'y. — The  disease  occurs  both  as  a  primary  affection  and  as 
secondary  to  remote  or  general  morbid  states.  The  former  are  the  more 
frequent,  and  are  those  more  especially  calling  for  notice.  Among  the 
causes  directly  connected  with  the  mouth,  and  therefore  to  be  regarded  as 
primary,  is  dentition,  which  is  a  normal  physiological  process  especially 
prone  to  set  up  inflammation  to  a  moderate  degree,  although  its  occurrence 
is  by  no  means  invariable.  The  condition  is,  therefore,  commonest  within 
the  first  two  years  of  life,  and  the  greater  number  of  cases  perhaps  are  met 
with  during  the  first  twelve  months.  There  does  not  seem  to  be  any  greater 
liability  to  the  occurrence  of  the  malady  in  the  ill-nourished  or  cachectic ; 
it  frequently  develops  in  the  perfectly  healthy.  The  habit,  that  infants  and 
young  children  so  commonly  have,  of  carrying  everything  they  can  lift  to 
their  mouths  makes  mechanical  irritation  an  occasional  cause  of  stomatitis, 
and  in  this  connection  prolonged  sucking  at  an  artificial  teat  or  an  imper- 
fectly-developed nipple  may  be  mentioned.  Another  and  not  infrequent 
group  of  causes  are  ingesta  of  an  irritating  character,  such  as  too  hot  or  too 
cold  food,  or  too  highly  seasoned  or  very  acid  articles  of  diet.  An  excess 
of  sugar  would  seem  in  some  cases  to  induce  the  condition.  And,  lastly, 
exposure  to  cold,  either  by  draughts  of  cold  air  or  by  the  child  getting  wet 
feet  or  "  wet  through,"  may  produce  a  catarrh  of  the  mucous  membrane  of 
the  mouth,  as  it  may  that  of  the  respiratory  or  of  the  lower  portions  of 
the  alimentary  canal. 

Catarrhal  stomatitis  may  be  secondary  to  gastro-intestinal  derangements, 
especially  those  of  an  inflammatory  character.  It  may  be  associated  with 
the  various  ulcerative  processes  that  atfect  the  tonsils  and  pharynx,  and  is 
commonly  met  with  to  a  varying  degree  with  the  different  forms  of  ulcera- 
tion of  the  mouth  to  be  presently  described.  Of  more  interest,  although 
not  of  practical  importance,  is  the  simple  stomatitis  which  frequently 
accompanies  some  of  the  acute  specific  fevers,  especially  measles  and  scarlet 
fever. 

The  condition  very  rarely  becomes  chronic  in  children,  although  it  may 
be  more  or  less  continuous  through  the  entire  period  of  dentition. 

Morbid  Anatomy. — The  structural  changes  in  the  mucous  membrane 
constituting  the  disease  are  those  of  an  ordinary  catarrhal  inflammation. 
There  is  a  marked  increase  of  redness,  which  is  usually  of  a  bright  tint, 
though  sometimes  livid,  over  the  inside  of  the  cheeks  and  lips,  and  to  a 
somewhat  less  extent  where  the  mucous  membrane  is  thinner  and  more 
adherent  to  subjacent  structures,  as  on  the  gums  and  hard  palate ;  indeed, 
in  the  latter  situation  and  along  the  line  of  eruption  of  the  teeth,  should 
they  not  be  cut,  the  surface  may  even  be  pallid.  The  hypersemia  may  be 
almost  or  quite  uniform,  or  it  may  exist  in  patches  causing  a  mottled  appear- 
ance, which  is  particularly  the  case  in  the  stomatitis  accompanying  measles. 
The  redness,  is  very  apt  to  become  less  marked  after  the  disease  is  well 
established,  owing  to  the  proliferation  of  the  epithelium,  which  takes  place 
especially  on  the  inside  of  the  cheeks  and  on  the  filiform  papillae  of  the 
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tongue,  where  it  contributes  with  various  orgauisms  and  debris  of  food  to 
form  the  fur ;  patches  of  the  thickened  epithelium  may  also  be  seen  on  the 
gums.  The  increased  vascularity  with  the  epitlielial  overgrowth  and  a 
small  amount  of  effusion  from  the  vessels  into  the  tissues  determine  a 
pearly-white  swelling  of  the  mucous  membrane,  although  the  extent  to 
which  this  takes  place  is  never  great,  being  chiefly  apparent  on  the  inner 
surface  of  the  cheeks  and  tongue,  which  are  liable  to  be  indented  by  the 
teeth  if  they  be  through  the  gums.  The  inflammatory  process  further  shows 
itself  in  an  increase  of  the  buccal  fluids, — saliva  and  mucus, — which  are 
at  first  thick  and  viscid,  but  later  slimy  and  watery,  occasionally  of  an  acid 
smell,  but  never  offensive.  The  submaxillary  lymphatic  glands  are  rarely, 
if  ever,  enlarged,  unless  the  affection  have  proceeded  to  ulceration  ;  but  the 
mucous  follicles  are  frequently  swollen  and  ])rominent. 

Although  the  inflammatory  process  usually  involves  the  entire  mucous 
membrane  of  the  oral  cavity,  it  sometimes  occurs  that  the  tongue  or  the 
gums  alone  are  affected.  A  simple  gingivitis  is  the  more  frequent :  glossitis 
will  receive  separate  description. 

Under  the  heading  Simple  or  Catarrhal  Stomatitis  are  included  the 
mildest  cases  in  which  the  destructive  phase  of  the  inflammatory  process 
does  not  amount  to  the  actual  loss  of  tissue  or  to  ulceration.  The  limitation 
is  necessarily  somewhat  arbitrary  and  artificial,  since  a  very  slight  extension 
of  the  inflammation  will  lead  to  a  superficial  ulcer,  and  no  absolute  dis- 
tinction can  or  should  be  made  between  the  cases  which  just  stop  short  of 
such  a  result  and  those  in  which  it  occurs. 

It  is  a  fact,  though  the  explanation  is  not  obvious,  that  the  mucous 
membrane  of  the  mouth  and,  indeed,  of  the  entire  alimentary  canal  is  far 
more  frequently  the  seat  of  catarrh  in  children  than  the  respiratory  mucous 
membrane.  Between  these  two  membranes  there  is  a  further  difference  as 
regards  the  inflammatory  product,  for,  whilst  from  the  air-passages  there  is 
very  soon  thrown  off  a  muco-purulent  or  purulent  discharge,  that  from  the 
mouth  rarely,  if  ever,  at  least  in  children,  presents  such  characters,  and 
amounts  to  little  more  than  an  excess  of  the  normal  buccal  secretions, — 
rather  more  diffluent  perhaps,  and  slightly  turbid  from  desquamated  epi- 
thelial cells  and  few  leucocytes,  but  the  latter  are  not  found  in  such  abun- 
dance as  in  a  catarrh  of  the  nasal  or  bronchial  mucous  membrane. 

The  process  of  recovery,  which  may  take  place  in  a  very  few  days,  con- 
sists in  a  subsidence  of  the  hypersemia  and  arrest  of  the  epithelial  prolifera- 
tion ;  the  surface  frequently  presents  for  a  short  time  a  denuded  appearance 
or  even  superficial  erosions,  but  no  actual  destruction  of  the  mucous  mem- 
brane or  ulceration.  A  papillomatous  induration  of  the  membrane  has  been 
noticed  as  following  on  very  prolonged  cases. 

Symptoms. — The  objective  signs  of  the  affection  are  comprised  in  the 
account  of  its  morbid  anatomy.  The  febrile  state,  as  is  so  frequently  the 
case  in  children,  is  of  great  variability,  and  affords  little  or  no  indication 
of  diao-nostic  or  prognostic  value ;  in  the  majority  of  cases  the  temperature 
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is  not  more  than  a  degree  or  a  degree  and  a  half  above  normal ;  occasionally 
it  may  rise  to  103°  or  104°  F.  The  inflamed  state  of  the  whole  surface  of 
the  oral  cavity  is  accompanied  with  a  sense  of  discomfort,  varying  from  a 
troublesome  itching  to  positive  pain  and  soreness,  though  rarely  sufficient  to 
prevent  adequate  feeding.  The  salivation  already  alluded  to  is  commonly 
preceded  by  a  stage  of  heat  and  dryness  in  the  mouth,  often  appreciable  by 
the  mother  when  suckling,  at  which  time  the  surface  is  at  its  brightest  color. 
The  altered  condition  of  the  secretions  and  of  the  epithelial  covering  is^ 
liable  to  cause  perversions  of  taste,  even  amounting  to  a  bitter  or  disagree- 
able flavor,  though  it  is  only  by  older  children  that  such  is  complained  of. 

In  the  majority  of  cases  there  are  no  further  symptoms,  but  sometimes 
signs  of  gastro-intestinal  disturbance  manifest  themselves,  such  as  refusal 
of  food,  diarrhoea,  flatulence,  and  pain  in  the  belly.  The  relation  of  such 
a  condition  to  the  stomatitis  is  uncertain ;  both  may  be  due  to  a  common 
cause,  or  there  may  be  reason  to  think  that  the  dyspeptic  trouble  is  sec- 
ondary to  the  mouth-state,  or  the  reverse  may  be  the  case.  The  easily- 
disturbed  reflex  centres  of  children  are  liable  to  respond  to  the  peripheral 
irritation  caused  by  the  local  inflammation,  and  all  degrees  of  restlessness, 
fretfulness,  irritability,  and  sleeplessness  may  be  met  with,  which  are  more 
fully  considered  under  disorders  of  dentition. 

Diagnosis. — The  recognition  of  the  disease  is  not  difficult.  Very  fre- 
quently attention  is  drawn  to  this  condition  in  infants  by  the  increased 
salivation  and  by  the  disinclination  they  exhibit  to  thrusting  their  fists  or 
other  objects  into  their  mouths,  or  by  the  evidences  of  pain  that  ensue  on 
taking  food,  whether  by  spoon  or  by  nipple.  Such  circumstances  should 
suggest  an  examination  of  the  mouth,  when  the  appearance  of  the  mucous 
membrane  will  reveal  the  disease. 

Prognosis. — Catarrhal  stomatitis  is  not  of  itself  a  serious  affection,  and 
is  never  fatal.  As  a  feature  of  gastro-intestinal  disorders  or  of  the  exan- 
themata it  may  siiare  in  the  gravity  which  such  maladies  confer.  Its  dura- 
tion is  variable,  as  the  cause  may  persist  or  be  removed,  but  its  natural 
tendency  is  to  recovery  when  the  mucous  membrane  can  be  placed  in  such 
condition  that  the  recuperative  power  may  assert  itself,  and  it  leaves  no  sub- 
sequent evidences. 

Treatment. — Very  many  cases  recover  without  any  special  treatment 
when  the  cause  has  been  removed  or  has  ceased  to  operate.  The  catarrhal 
inflammation  associated  with  a  f)rolonged  and  troublesome  teething  may 
require  direct  attention.  It  is  very  desirable  that  the  state  of  the  bowels  be 
regulated,  and  a  laxative,  such  as  castor  oil  or  confection  of  senna,  in  doses 
according  to  age,  is  frequently  very  beneficial.  Should  there  be  any  diar- 
rhoea it  should  not  be  checked  by  astringents,  unless,  which  is  unlikely,  it 
become  profuse,  and  then  a  dose  of  chalk-mixture  is  to  be  preferred. 

In  consequence  of  the  pain  and  soreness  in  the  mouth,  some  tact  is  often 
required  to  give  the  necessary  food.  Tliis  should  be  entirely  fluid :  milk 
alone  is  usually  sufficient,  and  is  less  irritating  when  cold.    To  wean  a  young 
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infant  on  account  of  simple  stomatitis  would  not  be  desirable,  but  it  may 
require  some  perseverance  to  make  the  child  suckle. 

Locally,  the  objects  are  to  allay  the  soreness  and  subdue  the  inflamma- 
tion. The  former  indication  has  been  met  by  mucilaginous  decoctions,  such 
as  of  marshmallow  (Althfea  officinalis)  or  of  linseed,  a  mouthful  of  which 
may  frequently  be  taken  before  food  and  then  spit  out ;  or  for  infants  they 
may  be  painted  over  the  mucous  membrane  of  the  cheeks  and  lips  with  a 
camel's-hair  brush.  It  is  not  usual,  however,  for  the  pain  to  require  any 
such  application  unless  there  be  ulceration.  More  useful  are  mouth-washes 
of  chlorate  of  potassium  or  borax  (fifteen  grains  of  either  to  one  pint  of 
water).  Older  children  may  be  taught  to  rinse  their  mouths  out  frequently 
with  such  a  wash,  and  for  infants  it  may  be  applied  with  a  syringe  or  spray- 
apparatus,  the  child  being  suitably  inclined  forward  to  allow  the  escape  of 
the  fluid  from  the  mouth. 

In  the  rare  cases  in  which  simple  stomatitis  becomes  chronic,  local  astrin- 
gent applications  may  be  required  {e.g.,  argent,  nit.,  gr.  iii,  ad  aq.  gi),  with 
tonics  or  change  of  air. 

The  restlessness  and  irritability  are  safely  allayed  and  sleep  induced  by 
small  doses  of  bromide  of  potassium  (gr.  ii  to  x,  according  to  age),  with 
syrup,  rhceados,  "Kxx,  ad  aq.  3i. 


PAEASITIC  STOMATITIS. 

Definition. — An  affection  of  the  lining  membrane  of  the  mouth  essen- 
tially characterized  by  the  development  of  certain  fungi ;  determined  by  a 
previous  unhealthy  state  of  the  mucous  surface,  which  is  apt  to  become 
slightly  inflamed  in  consequence. 

Synonymes. — Thrush,  White  mouth.  Sprue  ;  French,  Millet,  Blanchet, 
Muguet ;  German,  Soor ;  Swedish,  Torsk  ;  Dutch,  Sprouw. 

Etiology. — The  specific  organism  producing  this  affection,  saccharo- 
myces  albicans,  is  a  member  of  the  order  saccharomycetse  or  yeast-fungi, 
of  the  class  of  achlorophyllous  thallophytes,  and  presents  the  following 
characteristics.  Cells  round,  oval,  or  cylindrical, — the  former  .003  to  .005 
millimetre  in  diameter,  the  last  of  the  same  thickness,  but  ten  to  twenty 
times  as  long,  forming  mycelium-like  filaments  which  give  off"  branches  at 
the  constrictions  between  adjacent  cells  and  "  from  which  by  lateral  and  ter- 
minal gemmation  spring  spherical  or  oval  torula-cells.  It  also  forms  asco- 
spores  containing  four  to  eight  spores." '  Both  mycelial  filaments  and  spores 
contain  dark  granules  which  may  exhibit  Brownian  movement.  "  They  can 
be  easily  cultivated  in  a  nutrient  solution  containing  sugar  and  ammonium 
tartrate.     The  cells  germinate  according  to  the  richness  of  the  fluid  in 

'  Klein,  Micro-Organisms  in  Disease. 
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sugar ;  they  either  grow  into  long  threads,  or  in  a  very  strongly  saccharine 
solution  many  daughter-cells  are  formed,  budding  out  in  various  direc- 
tions." '-  Considerable  polymorphism  of  the  fungus  is  determined  by  the 
nature  (solid,  liquid,  etc.)  of  the  media  in  which  it  is  cultivated. 

The  fungus  was  first  described  by  Berg,  of  Stockholm,  in  1842,  and  in 
the  same  year  by  Gruby.  It  was  named  oi'dium  albicans  by  Robin,  and 
continued  to  be  so  called  until  its  alliance  with  other  members  of  the  group 
saccharomyces  had  been  shown.  Hallier  stated  it  to  be  the  same  as  oidiuni 
lactis,  Avhich  causes  the  sourness  in  milk,  and  in  1886  Grawitz  extended  its 
identity  to  saccharomyces  mycoderma  or  mycoderma  vini ;  the  complete 
resemblances,  however,  are  open  to  doubt.^ 

A  malady  which  consists  essentially  of  the  growth  and  development  of 
an  organism  will,  of  course,  be  susceptible  of  ready  propagation  by  conta- 
gion, and  the  disease  only  occurs  when  the  spores  gain  entrance  to  the 
mouth.  To  what  extent  they  are  present  in  the  atmosphere  remains  uncer- 
tain, and  how  far  sour  milk  may  be  a  vehicle  of  contagion  must  depend  on 
the  settlement  of  the  identity  of  the  oi'dium  lactis  with  the  specific  fungus 
of  thrush ;  but  there  can  be  no  doubt  that  in  the  greater  number  of  cases 
it  originates  from  spores  carried  by  spoons,  feeding-bottles,  teats,  etc.,  used 
in  the  artificial  feeding  of  the  infant.  The  mother's  nipple  may  also  become 
a  means  of  conveyance  fi'om  babe  to  babe.  Hence  it  is  that  the  malady 
may  sometimes  assume  an  almost  endemic  character  in  institutions  where 
infants  are  nursed  and  tended. 

A  circumstance  of  great  importance  connected  with  the  occurrence  of 
the  disease  is  that  the  growth  and  development  of  the  fungus  will  not  take 
place  unless  the  mucous  surface  or  secretions  are  abnormal.  In  a  perfectly 
healthy  mouth,  though  the  organism  may  enter  and  even  be  formed  therein, 
it  will  not  flourish.  It  is  then  as  an  evidence  of  disease  rather  tiian  as  a 
special  disease  itself  that  thrush  should  properly  be  regarded,  and  in  strict 
pathological  accuracy  of  expression  the  affection  should  not  be  spoken  of 
as  a  form  of  stomatitis,  since  an  inflammation  of  the  mucous  membrane  is 
not  an  essential  of  the  disease.  Moreover,  it  may  be  asserted  generally  that 
the  extent  to  which  the  fungus  does  develop  is  proportionate  to  the  extent 
of  the  perverted  nutrition  of  the  mucous  surface,  of  which,  indeed,  the 
amount  of  thrush  may  be  taken  as  a  rough  index. 

The  altered  condition  of  the  mouth  which  would  seem  to  be  essential 
for  the  growth  of  sprue  is  an  acid  state  of  the  secretions.  Normally  the 
oral  mucus  and  saliva  are  alkaline  in  reaction,  but,  largely  owing  to  the 


'  Crookshank,  Bacteriology,  1887. 

'  The  similarity  of  the  fungus  to  those  memhers  of  the  ascoraycetes  (a  group  of  the 
order  hyphomycetae  or  mould-fungi)  known  as  tinea,  trichophyton,  etc.,  which  give  rise  to 
special  slcin-affections,  may  be  noticed.  The  difference  between  the  ordei-s  saccharomycetse 
and  hyphomj'cetse  consists  chiefly  in  the  hyphae  or  segments  of  the  latter  forming  special 
organs  of  fructification  or  conidia,  whilst  in  the  former  multiplication  takes  place  by  simple 
budding.     (See  Plate,  Figs.  4  and  5.) 
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smaller  portion  of  tlie  latter  fluid  in  infants,  they  very  readily  become  acid, 
and  are  frequently  found  so  for  a  short  time  after  birth.  The  changes  in 
the  media  induced  by  the  very  growth  of  the  fungus  result,  among  other 
things,  iu  an  acidity,  and  no  doubt  a  large  share  of  tiie  acid  state  of  the 
buccal  secretions  which  is  invariably  found  with  thrush  is  due  to  the  fungus 
itself,  though  some  acidity  to  start  with  appears  to  be  necessary.  Acid  fer- 
mentation of  the  remains  of  milk,  sugar,  etc.,  remaining  in  tlie  mouth,  may 
be  sufficient  for  the  purpose  ;  and  constant  sucking  of  sweetmeats  serves  to 
encourage  further  growth  by  providing  a  suitable  pabulum  for  the  spores 
and  by  facilitating  the  acid  fermentation.  Some  experiments  on  the  culti- 
vation of  the  saccharomyces  albicans  in  different  media  by  Audrey'  went 
to  show  that  growth  will  take  place  iu  fluids  which  are  neutral,  or  even 
slightly  alkaline,  though  becoming  acid  as  development  proceeds. 

Almost  any  alteration  in  the  condition  of  the  mucous  membrane  may 
be  sufficient  to  afford  a  suitable  nidus  for  the  growth  of  the  epiphyte,  and 
thrush  may  quickly  follow  on  the  mildest  catarrhal  stomatitis  or  complicate 
the  profound  malnutrition  of  the  tissues  establislied  by  congenital  syphilis 
or  by  severe  prolonged  gastro-enteritis.  It  is  in  this  way  that  improper 
feeding  and  bad  hygienic  surroundings  contribute  to  the  occurrence  of  the 
disease,  leading,  as  they  do,  to  deteriorated  health  and  thereby  furnishing  a 
mucous  membrane  with  impaired  vitality.  Warm  weather,  by  tending  to 
digestive  disorders,  also  predisposes  to  the  development  of  the  fungus. 

A  consideration  of  the  conditions  which  favor  the  occurrence  of  thrush 
will  explain  why  the  affection  is  far  commoner  in  the  earliest  weeks  and 
months  of  life.  Its  appearance  and  continuance  after  the  first  few  montlis 
is  generally  iu  association  with  some  severe  acute  illness  or  some  wasting 
disease,  just  as  in  later  life  it  may  appear  in  phthisis.  Cases  developing 
within  the  fii'st  few  days  after  birth  have  been  regarded  as  infected  from 
tlie  vaginal  mucus  during  parturition. 

Before  the  characteristic  patches  of  thrush  are  visible,  spores  of  the 
fungus  may  be  seen  in  the  scrapings  from  the  mucous  surface.  The  patches 
themselves  have  a  pearly-white  appearance,  are  slightly  raised  above  the 
surface,  sometimes  to  the  thickness  of  a  line,  and  generally  thicker  in  the 
centre;  they  are  at  first  firmly  adherent  to  the  membrane,  and  consist  of 
the  spores  and  mycelium  of  the  fungus  wliich  surround  the  epithelial  cells, 
upon  which  they  form  a  dense  felt  and  between  which  they  extend  even 
down  to  the  mucosa,  together  with  occasional  filaments  of  leptothrix,  bacilli, 
granular  debris,  and  fatty  molecules.  The  spots  vary  in  size  from  a  pin's 
point  upward,  occasionally  covering  a  considerable  area.  They  may  be  but 
few  or  they  may  be  extremely  numerous.  As  they  become  older  they  lose 
their  bright,  clear  appearance  and  turn  brownish  or  yellowish,  at  the  same 
time  becoming  looser  and  more  easily  rubbed  off. 

As  regards  their  distribution  in  the  mouth,  their  commonest  situations 


'  Rev.  de  Med.,  Paris,  1887,  p.  587. 
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are  the  dorsum  and  edges  of  the  tongue,  then  the  lips,  cheeks,  and  hard 
palate,  being  sparser  and  less  frequent  on  the  gums  and  the  soft  palate.  It 
is  very  unusual  to  find  the  fungus  on  the  tonsils  or  pharynx  without  its 
being  present  also  in  the  mouth,  but  exceptional  cases  are  recorded,  and  one 
of  a  very  instructive  character  by  Dr.  Tordens,'  where  the  affection  was 
restricted  to  the  soft  palate  and  pillare  of  the  fauces  in  an  artificially-fed 
infant  six  months  old.  The  explanation  of  the  case  appears  to  lie  in  the 
circumstance  that  after  feeding  the  child's  mouth  was  always  washed  out 
with  alkaline  Vichy  water,  which  neutralized  any  acidity  in  the  mouth  and 
so  prevented  the  formation  of  thrush  there,  but  that  the  fluid  probably  did 
not  reach  to  the  back  of  the  mouth,  where  the  organism  could  germinate 
without  hinderance. 

The  subjacent  mucous  membrane  is  smooth,  of  a  bright  or  livid  red, 
and  in  severe  cases  of  marasmus,  when  the  mycelium  has  penetrated  deeply, 
the  patch  when  removed  may  leave  a  small  ulcerated  bleeding  surface ;  but 
in  mild  cases  the  growth  when  rubbed  off  leaves  the  surface  intact  and  of 
smooth  shining  appearance  due  to  loss  of  the  epithelial  cells. 

Associated  with  the  fungus  may  be  a  mild  stomatitis  that  has  prepared 
the  soil,  as  it  were,  for  the  growth  of  the  parasite,  which  in  turn  may  occa- 
sion a  further  degree  of  inflammation  of  the  surrounding  mucous  mem- 
brane ;  or  the  stomatitis  may  be  more  considerable,  due  in  great  measure  to 
any  coexistent  gastro-intestinal  disturbance.  In  other  cases  the  membrane 
may  appear  quite  healthy.^ 

Symptoms. — Symptoms  directly  attributable  to  the  thrush  can  scarcely 
be  said  to  occur.  When  the  formation  is  very  excessive  it  may  offer  some 
obstruction  to  swallowing,  but  such  a  condition  is  exceedingly  rare,  and 
usually  there  is  but  very  slight  discomfort  in  the  mouth  beyond  a  dryness, 
though  in  severe  cases  soreness  sufficient  to  interfere  with  sucking  may  be 
present. 

Many  of  the  symptoms  often  described  as  belonging  to  thrush  are  really 
those  of  the  coexisting  stomatitis.  When  associated  with  wasting  diseases 
the  amount  of  the  growth  will  be  probably  much  more  extensive,  but  any 
symptoms  such  as  diarrhoea,  emaciation,  debility,  coldness  in  the  extremities, 
anaemia,  ulcers  on  the  malleoli  or  heels,  etc.,  are  referable  to  such  diseases, 
and  not  to  the  thrush  which  has  been  encouraged  by  the  state  of  malnutri- 
tion. A  distinction,  therefore,  between  mild  and  severe  cases  of  thrush  has 
no  rational  basis  beyond  indicating  the  general  state  of  health  of  the  child. 

Since  the  affection  is  so  commonly  associated  with  gastro-intestinal 
catarrh  and  diarrhoea,  it  frequently  occurs  that,  from  want  of  proper  clean- 
liness or  from  the  acrid  nature  of  the  evacuations,  the  anus  and  adjacent 
skin  become  red,  erythematous,  and  even  excoriated.     This  is  vulgarly  re- 

'  Jour,  de  Med.,  Chir.  et  Pharm.  de  Bruxelles,  1885. 

'  Those  who  are  specially  interested  in  the  subject  of  this  article  are  referred  to  the 
series  of  papers  on  "  Diseases  of  the  Mouth  (Non-Surgical),"  which  have  appeared  during 
the  year  (1889)  in  the  Archives  of  Pediatrics  by  Dr.  P.  Porchheimer. — Ed. 
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garded  as  an  indication  of  the  "  thrush  running  through  the  patient,"  and, 
should  improvement  in  the  mouth-condition  happen  to  coincide,  is  regarded 
as  a  favorable  omen.  The  real  grounds  for  such  a  belief  are  very  shallow. 
For  although  the  saccharomyces  albicans  has  been  met  witii  in  the  oesoph- 
agus, where  it  may  form  an  extensive  coating,  and  far  less  often  in  the 
stomach,  small  intestines,  and  caecum,'  its  occurrence  is  by  no  means  cer- 
tain, and  it  certainly  is  not  the  common  cause  of  the  eruption  referred  to, 
which  is  determined  in  the  way  mentioned,  especially  in  cases  of  congenital 
syphilis,  where  the  skin  is  unduly  sensitive  to  irritation.  Dr.  Goodhart^  is 
inclined  to  believe  that  the  superficial  dermatitis  on  the  buttocks  and  gen- 
itals is  due  to  excess  of  starchy  food,  causing  a  vitiated  blood-state,  since 
diminution  of  such  food  is  often  sufficient  to  cure  the  condition. 

Diagnosis. — Any  doubt  that  may  exist  as  to  the  nature  of  white  patches 
seen  on  the  mucous  membrane  of  the  mouth  will  be  immediately  settled  by 
microscopic  examination,  but  it  should  be  remembered  that  small  portions 
of  the  specific  fungus  of  thrush  are  sometimes  to  be  found  in  diphtheritic 
membranes.^  The  case  with  wJiich  they  may  be  removed  from  the  surface 
will  suffice  to  distinguish  small  spots  of  milk  curd,  to  which  thrush  has  a 
close  resemblance ;  and  the  dryness  of  the  mouth  is  in  noticeable  contrast 
to  the  salivation  accompanying  aphthae. 

Prognosis. — Of  itself  thrush  is  without  danger,  though  it  may  be  sig- 
nificant of  a  deteriorated  state  of  health  which  has  permitted  its  develop- 
ment, and  as  such  it  is  undoubtedly  of  grave  import.  When  ajipearing  in 
otherwise  healthy  infants  tlie  patches  last  but  a  few  days,  but  in  cachectic 
children  they  may  continue  for  months,  fresh  spots  appearing  and  extending 
as  others  soften  and  break  away. 

Treatment. — As  regards  the  prevention  of  the  disease,  it  is  practically 
impossible  to  avoid  the  entrance  of  spores  into  the  mouth  ;  all  that  may  be 
hoped  for  is  to  keep  the  mucous  membrane  and  secretions  in  a  condition 
which  will  not  affiDrd  them  a  soil  for  development.  Since,  however,  stoma- 
titis is  so  easily  induced,  this  becomes  very  difficult  of  attainment,  even 
apart  from  the  occurrence  of  grave  constitutional  maladies  which  are  beyond 
our  present  means  of  prevention  except  so  far  as  they  may  be  controlled  by 
proper  feeding  and  attention  to  general  hygiene.  With  a  little  care,  how- 
ever, much  may  be  done  in  prophylaxis  by  strictly  keeping  the  mouth  clean 

'  The  existence  of  thrush  on  the  mucous  surface  beyond  the  limits  of  the  squamous 

epithelial  covering i.e.,  at  the  cardiac  orifice  of  the  stomach — was  for  a  long  time  denied, 

but  there  is  no  doubt  of  its  occasional  appearance  in  the  above-mentioned  situations.  It  is 
strange,  however,  that  it  should  never  be  seen  on  the  mucous  membrane  of  the  respiratory 
tract,  except  very  occasionally  on  the  true  vocal  cords,  where  the  epithelium  is  non-ciliated. 

2  Diseases  of  Children,  188G. 

'  It  should  be  remembered  that  there  is  reason  to  regard  certain  micro-organisms  as  nor- 
niiilly  infesting  the  oral  cavity.  Vignal  (Arch,  de  Physiol.  Norm,  et  Path.,  Paris,  188C) 
has  described  nineteen  such  in  the  adult.  Whether  any  of  these  can  be  regarded  as  also 
normal  in  children  or  in  infants  before  the  teeth  are  cut  is  unknown,  but  at  least  their 
occasional  occurrence  should  not  at  once  be  regarded  as  of  morbid  import. 
Vol.  II.— 61 
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and  by  carefully  washing  it  with  dilute  alkaline  fluids,  such  as  Vichy  water 
or  lime-water,  after  every  meal,  thus  removing  the  remaius  of  food  and 
diminishing  the  chance  of  acidity. 

"When  the  patches  appear,  it  is  desirable,  if  possible,  to  rub  them  off 
with  the  finger  covered  with  a  handkerchief;  but  this  is  not  always  easy, 
and  would  not  of  itself  be  sufficient,  siuce  some  spores  are  certain  to  remain. 
It  is  rather  to  kill  the  growth  tliat  eflPoi'ts  must  be  made,  meanwhile  keep- 
ing the  mouth  alkaline.  These  indications  are  met  by  borax  or  by  sulpliite 
of  sodium,  which  have  been  shown  to  be  fatal  to  tlie  development  of  the 
fungus.  Various  methods  are  adopted  for  tlieir  application  ;  the  most 
usual,  perliaps,  and  in  some  respects  the  most  effective,  is  to  paint  over  the 
surface  of  the  mucous  membraue  with  a  camel's-liair  brush  a  solution  of 
borax  in  somo  viscid  fluid,  thereby  insuring  its  more  prolonged  contact 
M'ith  the  patclies  of  fungus.  The  excipient  commonly  employed  is  a  mix- 
ture of  glycerin  and  honey  in  the  proportion  of  one  part  of  the  former  to 
sixteen  of  the  latter  containing  two  parts  of  borax.  The  sweetness  of  such 
an  application  makes  it  palatable  to  children,  but  tlie  sugar  is,  nevertheless, 
distinctly  detrimental,  as  it  supplies  an  excellent  pabulum  for  tlie  fungus: 
this  objection  is  to  a  great  extent  iiiet  by  using  glycerin  only.  The  writer, 
however,  much  prefers  that  the  application  should  be  made  in  the  form  of 
a  spray.  The  nozzle  of  the  apparatus  is  easily  introduced  into  the  mouth, 
and  the  jet  of  liquid  can  be  effectively  directed  to  every  part.  Solutions 
of  borax  or  of  sodium  sulphite  (one  drachm  of  either  to  an  ounce  of  water 
to  which  a  little  glycerin  has  been  added)  may  l^e  applied  in  this  manner 
every  hour  or  two,  with  most  beneficial  effect.  The  value  of  chlorate  of 
potassium  for  thrush  alone  is  but  sliglit,  though  should  there  be  much  coex- 
istent stomatitis  ten  or  fifteen  grains  may  advantageously  be  added  to  either 
of  the  above  solutions.  As  a  general  rule,  the  sodium  salts  are  to  be  pre- 
ferred in  this  condition  to  those  of  potassium,  and  the  bicarbonate  only  may 
be  sufficient. 

It  should  be  scarcely  necessary  to  add  that  the  strictest  attention  must 
be  i^aid  to  the  diet,  upon  principles  elsewhere  laid  down;  but  it  is  advisable 
to  diminish  the  amount  of  sugar  and  starchy  food  that  is  given,  and  if  the 
infant  be  only  taking  milk  to  add  thereto  a  fourth  part  of  lime-water.  In 
addition  to  tlie  proper  food  for  the  age  of  the  child,  it  is  frequently  neces- 
sary to  supplement  the  feeding  with  a  very  small  quantity  of  alcohol  (a  few 
drops  to  a  drachm,  according  to  age),  \vhich  is  preferably  given  in  the  form 
of  good  brandy  witli  tlie  milk  or  water.  The  writer  is  fully  convinced  of 
the  absolute  necessity  of  this  course  in  very  many  cases  when  the  vitality 
of  the  child  is  much  diminished,  considering  tliat  the  difference  between 
death  and  recovery  may  often  depend  upon  tlie  prompt  and  sufficient  ad- 
ministration of  this  drug.  Port  wine,  sherry,  or  rectified  spirit  may  be 
used  in  place  of  brandy,  though  scarcely  witli  advantage.  When  the  gen- 
eral healtii  is  much  deteriorated,  tonics  may  be  requisite,  and  such  formulEe 
as  the  following  are  recommended  : 
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R   Amnion,  carb. ,  gr.  iss  ; 

Tinct.  cinchonas  comp.,  r([x  ; 
Tinct.  cardam.  comp.,  tT\,v ; 
AqusB,  gi. 

R   Acid.  nit.  dil.,  Tr\,iii ; 

Tinct.  cinchoniB  comp.,  n\^x  ; 
Glj'cerini,  tt\,xv ; 
Aquae,  gi. 

In  specially  ausemic  cases  iron  may  be  given  in  the  form  of  viu.  ferri  amara, 

or — 

R   Tinct.  ferri  perchloridi,  n\,ii ; 
Potass,  chlor.,  gr.  iii ; 
AquiB,  gi. 

or — 

R   Ferri  et  amnion,  cit.,  gr.  iii ; 
Glycerini,  Tt\,.\v ; 
Aquae,   3  i. 

Tiiese  closes  ai-e  suitable  for  infants  two  or  three  montiis  old. 

It  is  often  needful  to  initiate  the  treatment  with  an  aperient  in  tlie  form 
of  a  rluibarb-and-soda  powder,  with  or  without  hydrarg.  cum  creta,  and  to 
repeat  the  same  every  few  days. 

It  is  rare  that  any  special  treatment  is  required  for  the  ulcers  left  by 
thrush  in  debilitated  children.  Reliance  must  be  placed  mainly  on  consti- 
tutional treatment,  but  weak  solutions  of  nitrate  of  silver  or  of  sulpliate  of 
copper  may  be  applied  with  a  brush  :  in  such  subjects  the  use  of  the  solid 
crystals  is  objectionable,  as  the  tissue-destraction  is  thereby  extended  with- 
out corresponding  advantage. 

As  a  valuable  preventive  measure,  the  feeding-bottle  tube,  artificial  teat, 
spoons,  etc.,  should  be  kept  scrupulously  clean,  and  the  glasses  scalded  daily 
and  kept  in  a  solution  containing  one  drachm  of  salicylate  or  suljjhite  of 
sodium  to  the  pint  of  water. 

LA   PERLECHE. 

This  affection  was  first  described  in  1886  by  Dr.  Lemaistre,  of  Limoges, 
who  found  it  to  be  extensively  prevalent  among  the  children  in  the  villages 
of  Limousin  in  France.  It  has  i-eceived  its  name  from  the  smarting  sensa- 
tion in  the  lij)S  causing  the  children  con.stantly  to  lick  (perleclicr)  tiiem. 
The  disease  is  confined  to  the  angles  of  the  mouth,  where  the  epithelium 
becomes  thickened,  the  superficial  layers  easily  separating  off",  but  rarely 
denuding  tiie  derma;  .sometimes  there  are  small  fissures,  which  are  2)ainful, 
especially  on  opening  the  mouth.  The  appearances  closely  resemble  the 
mucous  tubercles  and  fissures  of  congenital  sy2)hilis.  It  lasts  from  fifteen 
to  twenty  days,  giving  ri.se  to  no  other  symptoms.  Microscopically  the 
epithelial  thickenings  are  always  found  to  contain  numerous  sphferobacteria, 
singly  or  in  chains  or  masses,  infesting  tlie  edges  of  the  epithelial  cells, 
which  may  be  invaded  and  destroyed.  Careful  examination  discovered 
similar  cocci   in  the  water  of  the  neighborhood,  which  wei'e  shown  to  be 
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directly  conveyed  to  the  children  and  by  them  to  one  another  by  drinkiuo-- 
vessels. 

Applications  of  snlphate  of  copper  or  alum  were  found  to  be  most  effi- 
cacious. Boric  acid  is  useless :  indeed,  the  streptococcus  develops  readily 
in  boric  bouillon.' 


STOMATITIS  ACCOMPANIED  WITH  ULCER- 
ATION. 

Definition. — Grouped  under  this  heading  are  the  various  morbid  con- 
ditions of  the  oral  mucous  membrane  which  consist  essentially  of  an  inflam- 
mation proceeding  to  molecular  necrosis  of  the  tissues. 

Varieties. — There  has  ever  been  a  tendency  to  an  over-separation  under 
distinct  names  of  the  various  forms  of  ulceration  of  the  mouth,  so  that  it  is 
difficult  now,  Mathout  risk  of  being  misunderstood,  to  avoid  following  a 
similar  course.  But,  as  varying  aspects  of  the  same  morbid  process,  it 
should  be  remembered  that  these  different  aifections  are  fundamentally  iden- 
tical, differing,  for  the  most  part,  in  their  severity  and  extent  in  accordance 
with  the  nature  of  the  cause  or  the  constitutional  condition  of  the  patient. 
Although  it  is  not  difficult  to  find  what  may  be  called  typical  cases  of  the 
following  varieties  of  ulceration,  yet  there  are  many  which  it  is  not  easy  to 
refer  exactly  to  either  group,  and  which  serve  to  show  the  essential  uni- 
formity of  all. 

The  simplest  form  of  ulcer  is  that  which  follows  a  catarrhal  stoma- 
titis, when  the  death  of  the  superficial  tissue-elements  has  exceeded  the 
coincident  repair,  with  the  result  of  a  destruction  of  surface.  What  may 
be  regarded  as  a  more  intense  phase  of  the  inflammatory  process,  com- 
mencing with  the  formation  of  vesicles  which  in  a  short  time  burst  and 
leave  small  ulcers,  is  represented  by  the  so-called  aphthte.  Another  variety 
of  the  change  consists  in  the  formation  of  what  are  known  as  false  mem- 
branes, which  on  separation  leave  an  ulcerated  surface, — membranous  stom- 
atitis ;  and  still  another,  in  a  molecular  necrosis  of  the  mucous  membrane 
which  tends  to  spread  extensively  and  form  pulpy  fetid  sloughs. 

SIMPLE   ULCERATION. 

The  ulceration  of  the  mouth  herein  included  scarcely  requires  separate 
mention,  except  to  give  completeness  to  the  subject. 

Sometimes  a  simple  stomatitis,  in  place  of  entirely  recovering,  ends  in  a 
very  superficial  ulcer  of  variable  shape  and  extent,  on  the  inner  side  of  the 
lips  or  cheeks,  or  the  constant  irritation  of  a  broken  tooth  or  the  persistent 
irritation  of  accumulations  of  tartar  may  lead  to  a  similar  result  in  the 
corresponding  part  of  the  cheek  or  gum. 

1  Progres  Med.  de  Paris,  1886,  p.  597. 
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Such  ulcers  are  of  the  very  slightest  depth,  are  clean  ami  free  from  gray- 
ish or  yellowish  sloughs,  have  a  reddish  aud  often  slightly  bleeding  surface, 
are  moderately  painful,  and  give  rise  to  scarcely  any  symptoms  beyond 
those  due  to  the  soreness.  They  rapidly  heal  when  the  inflammation  has 
subsided  or  the  cause  is  removed. 

Here,  also,  may  be  mentioned  those  abrasions  and  excoriations  so  com- 
monly met  with  in  cachectic  children,  due  to  the  picking  at  the  lips  which 
they  so  frequently  practise,  to  an  extent  sometimes  that  is  almost  incredible. 
For  hours,  unless  prevented,  the  child  will  sit  picking  at  the  edges  and 
inside  of  its  lips,  now  and  again  tearing  otf  a  small  shred  of  epithelium, 
its  mouth  and  fingers  covered  with  blood,  and  scarcely  uttering  a  sound  at 
its  self-inflicted  torture.  Not  infrequently  the  child  will  leave  the  mouth 
and  pick  and  scratch  at  some  other  spot  on  the  body,  to  return  again  and 
tear  away  the  scabs  of  dried  blood  which  a  short  respite  has  permitted  the 
formation  of  on  the  mucous  membrane.  The  starting-point  of  the  procedure 
is  frequently  a  crack  or  fissure  on  the  lips  or  at  the  angle  of  the  mouth, 
or  may  be  a  small  vesicle  or  pustule  in  that  situation.  Such  wounds  are 
often  very  obstinate  in  healing,  even  if  means  be  taken  to  prevent  further 
injury,  since  the  reparative  powers  of  the  tissues  in  these  children  are  much 
deteriorated,  and  very  intractable  ulcers  may  result. 

APHTHOUS   OR  FOLLICULAR  STOMATITIS. 

Synonyme. — Aphthse. 

Definition. — The  words  aphthse  and  aphthous,  derived  from  anzetv^  to 
"  inflame,"  have  been  employed  with  very  various  significations,  even  to  in- 
clude the  parasitic  affection  thrush, — with  which  term,  indeed,  by  some  they 
have  been  used  synonymously, — with  the  result  of  much  confusion.  Their 
general  acceptance  renders  it  undesirable  to  dispense  with  them  entirely,  and 
it  is  preferable  to  limit  their  application  to  a  form  of  stomatitis  resulting  in 
the  formation  of  small  ulcers  which  run  an  acute  course,  tending  to  recovery, 
and  having  tolerably  definite  characteristics,  to  be  immediately  described. 

Etiology. — This  condition  is  most  common  in  children  between  the 
ages  of  two  and  six  years, — i.e.,  subsequent  to  the  first  dentition, — and 
occurs  with  equal  frequency  in  both  sexes. 

In  very  many  cases  no  cause  whatever  can  be  ascertained,  the  ulcers 
appearing  in  perfectly  healthy  children.  Dentition  would  seem  sometimes 
to  be  responsible,  and  the  direct  irritation  of  objects  thrust  into  the  mouth 
and  especially  an  excess  of  saccharine  food  are  set  down  as  the  determining 
causes  of  many  others.  In  another  and  very  numerous  class  of  cases  the 
malady  supervenes  on  a  deteriorated  state  of  health,  such  as  is  brought  about 
by  tuberculosis,  measles,  scarlet  fever,  pertussis,  or  prolonged  gastro-enter- 
itis ;  and  it  has  also  been  met  with  in  association  with  herpes  of  the  lips 
and  with  impetigo  of  the  face  and  head. 

Occasionally  several  children  in  the  same  house  may  suiFer ;  and  such 
cases  have  been  spoken  of  as  epidemic,  though  on  no  very  good  grounds. 
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The  climatic  changes  of  spring  and  autumn  appear  to  be  most  favorahle 
to  the  existence  of  the  disease. 

Morbid  Anatomy. — Those  ulcers  to  which  the  term  aphthous  is  gener- 
ally aj^plied  are  small  in  size,  varying  from  that  of  a  pin's  head  to  a  quarter 
of  an  inch  in  diameter,  mostly  well  defined  and  clean  cut,  of  fairly  uniform 
round  or  oval  shape,  and  are  almost  always  discrete  and  average  from  six 
to  ten  in  number.  Exceptions  to  these  characters  are  met  with,  and  a  single 
large  ulcer  has  been  described  as  aphthous,  or  several  small  ones  may  co- 
alesce. Their  favorite  situation  is  on  the  inner  surface  of  the  lower  lip,  close 
to  the  frsenum,  but  they  are  often  seen  in  the  furrow  between  the  gum  and 
the  cheeks,  or  on  the  inner  surface  of  the  cheeks  and  lip  or  the  edges  of  the 
tongue,  but  seldom  on  the  palate  or  gums. 

The  ulcers,  which  are  quite  superficial  and  somewhat  raised  above  the 
level  of  the  mucous  membi-aue,  are  surrounded  by  a  very  sharply  defined 
livid  or  bright  red  ring,  which  contrasts  markedly  with  the  general  surface 
of  the  intervening  healthy  structure.  The  floor  of  the  ulcer  remains  persist- 
ently yellowish  throughout. 

As  to  the  exact  mode  of  origin  of  these  ulcers  very  different  opinions 
are  held,  the  diversity  being,  without  doubt,  due  in  part  to  the  lack  of 
opportunity  of  seeing  the  very  commencement,  and  in  part  to  the  difficulty 
of  recognizing  the  earliest  stages  of  the  process  on  the  moist,  glistening  sur- 
face of  the  mucous  membrane.  According  to  some  (and  with  these  my  own 
experience  is  in  accord),  there  first  appears  a  small  pearly-gray  vesicle  very 
similar  to  a  spot  of  herpes ;  whilst  others  consider  that  the  small  area  of 
inflammation  becomes  in  the  deeper  epithelial  strata  the  seat  of  an  exuda- 
tion of  fibrinous  material  and  leucocytes  with  fatty  granules,  the  superficial 
layers  shortly  becoming  torn  through  and  leaving  a  thick,  whitish  or 
yellowish-white,  very  adherent  patch,  surrounded  by  the  bright  ring  above 
mentioned.  The  vesicle  soon  ruj^tures  or  the  exudation  gradually  wears 
off,  leaving  a  shallow  ulcer  with  a  grayish-yellow  surface,  which  usually 
heals  in  the  course  of  a  few  days,  leaving  a  temporary  reddish  spot  on  the 
mucous  membrane.  The  mucous  follicles  are  by  many  (following  Van 
Swieteu  and  later  Billard)  regarded  as  the  seat  of  these  ulcers,  and  hence 
the  term  follicular  stomatitis  which  is  frequently  used  :  the  inflammation 
would  then  be  considered  as  commencing  in  the  glands,  the  ducts  of  which 
becoming  blocked  give  rise  to  the  vesicular  appearance  at  first  noticed. 

Fresh  spots  are  likely  to  appear  so  long  as  the  cause  may  exist,  while 
others  are  in  process  of  healing.  "  It  is  exceptional,"  say  Drs.  Rilliet  and 
Barthez,  "  for  this  malady  to  be  unaccompanied  by  some  gingivitis,  which 
is  most  marked  at  the  edge  of  the  gums  in  front,  where  the  mucous  mem- 
brane becomes  red,  shiny,  swollen,  and  sometimes  bleeding.  This  sign  has 
often  been  useful  in  diagnosing  the  disease  when  there  has  been  but  a  single 
small  ulcer  concealed  in  the  gingivo-labial  furrow." 

Symptoms. — "Whether  there  be  any  preliminary  symptoms — such  as 
fever,  heat  and  dryness  of  the  mouth,  thirst,  or  gastric  disturbance — before 
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the  appearance  of  the  ulcers  it  is  difficult  to  say  with  certainty,  but  if  there 
be  they  must  be  of  very  brief  duration. 

The  most  characteristic  symptom  of  this  affection  is  the  extreme  pain 
which  the  ulcers  cause  when  touched,  and  hence  it  is  that  the  child  persist- 
ently resists  being  fed,  even  to  such  a  degree  as  may  lead  to  positive  harm 
from  lack  of  nourishment  unless  especial  care  be  taken :  those  situated  on 
the  tongue  are  especially  tender  and  are  the  most  persistent.  There  is  an 
increased  flow  of  the  buccal  secretions,  but  not  to  the  extent  which  is  met 
with  in  some  other  forms  of  ulcerous  affections  of  the  mouth,  unless  the 
aphthae  be  very  numerous  and  confluent,  and  the  odor  is  never  offensive. 

In  the  majority  of  cases  the  general  symptoms  are  entirely  absent  or 
are  quite  trifling.  Slight  fever,  thirst,  a  furred  tongue,  with  a  sunken 
appearance  about  the  eyes  and  variable  degrees  of  irritability,  are  among 
the  symptoms  most  generally  noticed ;  but,  inasmuch  as  the  malady  may 
manifest  itself  in  the  course  of  a  general  state  of  ill  health  brought  about 
by  a  previous  severe  or  acute  disease,  the  condition  of  the  child  may  be 
more  serious,  even  typhoid  symptoms  being  present.  It  is  less,  however, 
to  the  aphthse  than  to  the  associated  state  that  such  severe  symptoms  are  to 
be  attributed.  Gastro-intestinal  derangements  are  especially  prone  to  occur 
with  aphthous  stomatitis,  but  the  writer  sees  no  good  reason  to  consider,  as 
is  commonly  done,  that  the  latter  is  a  result  of  the  affection  of  the  lower 
portion  of  the  tract,  but  rather  that  both  are  due  to  some  common  cause. 

Another  occasional  cause  of  ulceration  in  the  mouth  in  the  very  young 
is  to  be  found  in  the  small  collections  of  epithelial  cells  known  as  epider- 
moid cysts,  which  have  been  regarded  as  sebaceous  glands  arrested  in  devel- 
opment. These  densely-packed  nodules  of  cells  may  break  down  and  form 
small  ulcers,  which  are  generally  met  with  along  the  margins  and  rai^he  of 
the  hard  palate. 

Diagnosis. — The  appearance  of  the  ulcers  and  their  extreme  tenderness 
are  sufficient  to  enable  the  disease  to  be  recognized  at  once.  Herpes  of  the 
mouth,  which  might  be  mistaken  for  the  vesicular  stage  of  this  affection, 
rarely,  if  ever,  occurs  Avithout  accompanying  sf)ots  on  the  lips,  and  does  not 
produce  such  well-marked  ulcers.  Assuming  that  aphthre  originate  in  the 
mucous  follicles,  their  situation  alone  would  distinguish  them  from  herpes 
or  other  forms  of  ulcerative  stomatitis. 

Prognosis. — Aphthous  stomatitis  is  not  a  serious  disease,  though  it 
often  accompanies  fatal  conditions.  Of  itself  it  tends  to  cure,  and  unless 
the  cause  be  very  persistent  attains  that  result,  but  it  frequently  relapses, 
and  some  children  appear  to  be  very  prone  to  its  recurrence.  There  is  a 
very  common  notion  that  the  development  of  aphthte  (though  the  word 
in  this  counection  oftener  probably  indicates  thrush)  in  the  course  of  any 
severe  illness,  or  in  the  state  of  prostration  and  enfeeblement  which  follow 
thereon,  is  a  sign  of  approaching  death.  There  do  not  seem  to  be  any  good 
grounds  for  such  an  idea,  for  even  in  extreme  cases  tlie  aphthie  which  may 
have  a^jpeared  have  been  recovered  from  within  a  few  weeks  of  death,  and 
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several  attacks  may  precede  the  final  one.  Duckwoi-th*  considers  them  to 
be  of  gravest  import  when  they  extend  to  the  pillars  of  the  fauces  and  the 
pharynx ;  though  such  conclusions  are  drawn  from  cases  in  adults.  In  the 
cachectic  and  weakly  the  ulcers  may  be  very  slow  to  heal.  We  shall  con- 
sider the  treatment  hereafter. 

MEMBRANOUS  STOMATITIS. 

Definition. — By  this  term  is  meant  that  form  of  inflammation  in  which 
a  so-called  false  membrane  is  formed  in  or  on  the  mucous  surface,  leaving 
an  ulcer  when  separated  off. 

Morbid  Anatomy. — If  the  inflammatory  process  be  of  special  in- 
tensity or  of  a  specific  character,  the  products,  in  place  of  consisting  of  a 
mere  increased  secretion  with  proliferated  ejjithelium  and  leucocytes  which 
is  readily  thrown  off  from  the  surface,  may  become  more  coherent  and  form 
what  is  known  as  false  membranes,  which  exhibit  some  variety  in  constitu- 
tion and  considerable  difference  in  their  degree  of  adhesion  to  the  surface. 
Fundamentally  such  membranes  consist  of  a  fibrinous  exudation  among  the 
epithelial  cells  and  into  the  meshes  of  the  mucosa,  together  with  abundant 
leucocytes  and  a  few  blood-corpuscles;  this  exudation  by  coagulation  in- 
volves the  tissue-elements,  which  themselves  undergo  a  form  of  necrosis 
described  as  coagulative  or  hyaline,  the  cell-sul)stauce  becoming  coagulated 
and  rigid.  In  this  way  plaques  of  various  thickness  and  extent  are  formed, 
sometimes  entirely  within  the  surface  of  the  mucous  membrane,  at  other 
times  forming  elevated  patches  of  the  appearance  and  consistency  of  ;vash- 
leather.  It  will  be  readily  seen  that  on  the  degree  to  which  the  mucosa  is 
involved  will  depend  the  greater  or  less  adherence  of  the  false  membrane, 
the  corresponding  facility  with  which  it  may  be  removed,  and  the  amount 
of  bleeding  which  such  procedure  may  give  rise  to.  If  only  the  epithelial 
layers  are  included,  the  false  membrane  Nvill  be  on,  rather  than  in,  the 
mucous  surface,  and  may  be  shed,  leaving  little  indication. 

The  typical  false  membrane  is  met  with  in  diphtheria,  but  the  word 
diphtheritic  (meaning  a  skin)  has  been  applied  to  similar  membranes  pro- 
duced under  conditions  of  inflammation  other  than  those  of  the  specific 
disease  diphtheria,  to  which  the  expression  diphtheritic  should  properly  be 
restricted.  No  practical  good  is  to  be  gained  by  attempting  to  distinguish 
between  diphtheritic  and  croupous  membranes  according  to  the  extent  to 
Avhich  the  tissues  have  undergone  hyaline  necrosis ;  and  the  word  croupous 
really  refers  to  the  character  of  the  breathing  when  the  larynx  is  obstructed 
by  false  membrane,  etc.,  and  should  not  be  applied  to  the  membrane  itself 

Fragments  of  the  membrane  may  be  thrown  off  en  mas.se,  being  sepa- 
rated by  a  process  of  ulceration  going  on  around  and  beneath  it,  as  would 
be  the  case  with  any  other  foreign  body ;  or  it  may  undergo  disintegration 
into  a  granular  debris,  part  of  which  remains  as  a  coating  to  the  floor  of 

1  St.  Bartholomew's  Hosp.  Rep.,  1879,  p.  18. 
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the  ulcer.     The  artificial  removal  of  the  membraue  is  frequently  apt  to  be 
followed  by  its  re-formatiou. 

Varieties.— Diphtheritic  affection  of  the  mouth  is  treated  of  iu  the  article 
on  diphtheria  (vol.  i.).  Here  it  may  be  sufficient  to  say  that  the  occurrence 
of  the  membranous  patches  is  very  rarely  limited  to  the  mouth,  and  that  a 
micrococcus  similar  to  that  met  with  in  the  lymphatics,  blood,  kidneys,  and 
elsewhere  is  found  swarming  in  the  membrane. 

Mention  has  already  been  made  of  the  view  held  by  some,  that  aphthaj 
commence  by  an  exudation  into  the  superficial  part  of  the  mucosa  and 
adjacent  epithelial  layers,  forming  a  small  membranous  patch  which  gives 
place  to  an  ulcer. 

In  contrast  to  such  forms  of  membranous  stomatitis  are  those  cases 
where  the  superficial  layers  of  the  oral  mucous  membrane  perish  from  the 
application  of  caustics  or  boiling  fluids.  Areas  of  the  surface  to  varying 
depth  and  extent  are  completely  and  suddenly  killed,  forming  opaque  or 
yellowish-white  patches  of  coagulated  tissue  which  on  separation  leave  an 
ulcer.  Here  the  necrosis  starts  from  the  surface  and  extends  inward,  not, 
as  iu  the  former  cases,  commencing  in  the  mucosa  and  thence  spreading 
outward. 

ULCERATIVE   STOMATITIS. 

Synonymes. — Stomacace,  Putrid  sore  mouth. 

Definition. — A  form  of  inflammation  of  the  buccal  mucous  membrane 
which  speedily  results  in  extensive  ulceration  especially  of  the  gums,  accom- 
panied with  much  fetor  of  the  breath,  frequently  contagious,  and  with  some 
grounds  for  believing  that  it  is  dependent  upon  a  specific  germ.  It  is  rarely 
fatal,  and  readily  yields  to  treatment. 

Etiology. — The  disease  occurs  with  about  equal  frequency  iu  each  sex. 

It  is  far  more  common  after  the  second  year, — that  is,  after  the  comple- 
tion of  the  first  dentition, — and  up  to  the  age  of  six  or  seven  years,  when 
the  second  dentition  is  established.  Of  two  hundred  and  six  cases  collected 
by  Rilliet  and  Barthez  between  the  ages  of  two  and  fourteen  years  inclusive, 
one  hundred  and  thirty-three  occurred  from  the  third  to  the  seventh  year, 
the  number  subsequently  declining  year  by  year. 

The  development  of  the  malady  is  very  considerably  predisjrosed  to  by 
unfavorable  hygienic  surroundings ;  bad  feeding,  both  insufficient  in  quan- 
tity and  improper  in  quality,  want  of  proper  ventilation  in  the  dwellings, 
lack  of  clotliing,  neglect,  and  dirt  are  all  responsible  for  bringing  the  chil- 
dren to  that  depraved  state  of  health  in  which  ulcerative  stomatitis  is  most 
likely  to  supervene.  But  in  the  absence  of  such  conditions  and  among  the 
well-cai'ed-for  the  affection  is  of  frequent  occurrence  when  the  bodily  state 
has  been  deteriorated  by  severe  or  prolonged  disease,  and  there  is  scarcely 
any  malady  of  childhood  that  it  may  not  follow  on.  Duckworth '  has 
pointed  out  the  association  of  the  affection  with  congenital  heart-disease, 

'  St.  Bartholomew's  Hosp.  Rep.,  1879. 
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aud  refers  to  cases  wliidi  are  identical,  so  far  as  tlie  nioiitli-state  is  con- 
cerned, with  the  disease  now  under  consideration. 

Although  met  with  at  all  seasons,  it  is  more  common  in  the  daiiii) 
weather  which  characterizes  spring  and  autumn. 

Many  cases  (eighty  per  cent.,  according  to  Rillict  and  Barthez)  are 
attributable  to  local  conditions, — that  is  to  say,  Mdiich  favor  decomposition 
in  the  oral  cavity  and  are  due  to  want  of  cleanliness.  Such  especially  are 
caries  of  the  teeth,  accumulations  of  tartar  round  their  necks,  and  of  particles 
of  food  between  them  ;  and  ai]y  circumstances,  such  as  paralysis  or  tooth- 
ache, whicli,  by  hiudering  the  movements  of  the  mouth,  allow  fragments 
of  the  ingesta  to  lodge  there.  It  is  doubtful,  however,  whether  eitlier  of 
these  circumstances  is  the  real  cause  of  the  disease,  and  there  is  good  reason 
to  believe  that  this  is  to  be  found  in  some  form  of  microbe,  for  it  is  well 
recognized  that  the  affection  is  very  commonly  contagious  (Bergeron  proved 
it  to  be  so  on  himself)  and  is  apt  to  occur  in  epidemics,  while  in  some  places 
of  unsatisfactory  sanitary  character  it  may  be  said  to  be  endemic.  Such 
circumstances  as  tliese  suggest  the  probability  of  an  organism  being  the  vera 
causa,  the  conditions  al>ove  mentioned  being  such  as  to  render  the  oral 
mucous  membrane  a  suitable  nidus  for  the  development  of  the  same.  Some, 
indeed,  regard  the  malady  as  corresponding  to  the  foot-and-mouth  disease 
of  cattle,  milk  being  the  vehicle  of  contagion  :  of  this  view,  however,  there 
is  no  proof  at  present.  Dr.  Payne '  is  inclined  to  believe  that  the  virus  is 
the  same  as  that  which  causes  impetigo  contagiosa,  for  he  has,  in  common 
with  other  observers,  frequently  noticed  a  pustular  eruption  on  the  lips  and 
hands  accompanying  ulcerative  stomatitis,  and  he  considers  that  an  ulcer  iu 
the  mouth  corresponds  to  a  pustule  or  excoriated  patch  ou  the  skin,  the 
formation  of  crusts  in  the  mouth  being  obviously  impossible,  and  all  inflam- 
mations in  the  mouth  tending  to  ulceration. 

The  ulceration  of  the  mouth  which  often  follows  mercurializatiou  (though 
far  less  common  in  children  than  in  adults)  is  a  typical  form  of  ulcerative 
stomatitis. 

Lymphoid  overgrowths  in  the  submucosa  of  the  gums  may  break  down 
and  lead  to  ulceration  of  the  mucous  membrane. 

Morbid  Anatomy. — That  form  of  ulceration  of  the  buccal  mucous 
membrane  which  is  specially  designated  "ulcerative  stomatitis"  is  rarely 
observed  before  the  actual  destruction  of  tissue  has  taken  place,  and  any 
description  of  a  pre-ulcerous  stage  is  therefore  conjectural.  There  are  pre- 
sumably a  hyperemia  and  an  exudation  of  inflammatory  products  into  the 
mucosa,  but  in  the  condition  now  described  there  is  no  acfflutiuation  of 
these  products  with  the  tissue-elements  (epithelial  and  fibrous)  into  distiuct 
false  membranes.  In  part  perhaps  from  the  pressure  exercised  by  the  effusion, 
and  partly  perhaps  from  the  specific  nature  of  the  inflammation,  a  molecular 
necrosis  takes  place,  which  rapidly  results  in  the  formation  of  an  ulcer. 
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III  by  far  tlie  greater  uumber  of  cases  the  process  commences  at  tlie 
alveolar  margin  of  the  gums  opposite  the  lower  incisor  teeth,  and  from 
there  extends  backward  towards  the  molars,  passing  over  to  the  inner  side 
of  the  jaw  in  any  interval  that  may  exist  in  the  dental  arch.  Sometimes 
(iu  forty-eight  out  of  three  hundred  and  thirty-nine  cases  quoted  by  Rilliet 
and  Barthez)  the  ulceration  is  limited  to  the  gums,  but  generally  while 
restricted  to  one  side  of  the  mouth  it  extends  to  the  contiguous  surfaces  of 
the  lips,  cheeks,  and  edges  of  the  tongue,  whilst  the  hard  and  the  soft  i)alate 
and  the  dorsum  of  the  tongue  escape. 

The  gums  which  are  the  seat  of  the  affection  are  puffy  and  swollen,  but 
neither  tense  nor  hard,  are  red  or  of  a  livid  purple,  and  the  ulcerated  sur- 
face which  reaches  up  to  the  necks  of  the  teeth  is  covered  with  a  grayish  or 
yellowish-gray  layer  of  pulpy  granular  sloughs,  from  which  bleeding  takes 
l)lace,  some  purulent  fluid  exuding  on  pressure  from  the  alveolar  sockets. 
On  the  inner  surface  of  the  lips  and  cheeks,  usually  at  points  corresponding 
to  the  affected  gums,  the  ulcers  may  attain  considerable  size,  with  irregular 
outline,  but  with  no  .special  thickness  of  the  edges,  and  ai-e  covered  with 
a  pultaceons  debris  of  necrosed  tissue.  Frequently,  instead  of  one  single 
ulcerated  patch,  there  are  several  smaller  ulcers  separated  by  healthy  tissue. 
The  general  swelling  of  the  mucous  membrane  gives  a  fallacious  appearance 
of  depth  to  the  ulcer,  which  rarely,  however,  extends  so  deeply  in  this 
situation  as  it  does  on  the  gums,  where  it  may  even  invade  the  bone,  pro- 
ducing necrosis,  and  very  frequently  so  loosens  the  teeth  as  to  lead  to  their 
falling  out. 

Microscopic  examination  of  a  section  of  the  ulcer  exhibits  a  narcotic 
condition  of  the  tissues  extending  to  variable  depths  below  the  sloughing 
surface,  with  abundant  leucocyte-infiltration  and  indistinctness  of  the 
iiornial  tissue-elements.  Throughout  this  same  region  swarms  of  micro- 
cocci and  bacteria  are  to  be  found,  but  not  the  characteristic  bacilli  dis- 
covered by  Mr.  Lingard  in  noma.' 

The  tongue  is  swollen  and  coated,  and  indented  with  the  teeth,  impres- 
sions of  which  may  mark  the  puffy  lining  of  the  cheeks. 

Occasionally  aphthae  ai-e  seen  associated  with  this  condition. 

The  submaxillary  glands  on  the  affected  side  are  often  moderately 
swollen,  hard,  and  tender,  but  they  do  not  proceed  to  suppuration;  and 
the  subcutaneous  tissues  of  the  cheeks  and  beueatli  the  jaw  are  frequently 
cedematous. 

As  recovery  takes  place  the  surface  of  the  ulcers  becomes  cleaner,  and 
the  bleeding  diminishes  as  the  epithelium  is  gradually  re-formed.  An 
irregularity  of  surface  or  a  very  imperfect  scar  may  mark  the  situation  of 
the  ulcer  for  some  time. 

Here  may  be  mentioned  a  peculiar  form  of  ulceration  of  the  mucous 
membrane  which  is  sometimes  met  with  in  the  new-born,  but  affecting  only 


1  See  case  described  by  J.  Hutchinson,  Jr.,  Path.  Soc.  Trans.,  1887,  vol.  xxxviii.  p.  127. 
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the  extremely  cachectic  and  ill-nourislied.  Described  hy  Parrot  under  the 
name  of  "placjues  ptcrygoidiennes,"  but  known  also  as  "aphthes  de 
Bednar,"  they  appear  as  two  symmetrically-placed  ulcers  on  the  hard 
palate  close  to  the  velum,  one  on  eacli  side  of  the  middle  line.  At  first 
shallow  and  of  oval  shape  and  considerable  size  and  witii  a  yellowish  base, 
they  may  so  remain,  showing  little  tendency  to  heal.  But  sometimes  they 
extend  deeper  and  involve  the  bone.  They  are  invariably  associated  with 
such  a  degree  of  marasmus  as  to  preclude  all  probability  of  the  infant's 
recovery. 

Symptoms. — "When  this  affection  develops  in  the  state  of  ill  iicaltli 
produced  by  bad  hygienic  surroundings  or  a  .severe  illness,  the  general 
symptoms  are  probably  involved  in  those  of  the  existing  cachexia,  and 
even  in  those  cases  which  may  be  regarded  as  primary,  or  at  least  due  to 
some  local  cause,  there  may  be  very  little  beyond  local  symptoms.  The 
degree  of  fever  is  very  variable,  sometimes  reaching  102°  or  103°  F.,  but 
frequently  scarcely  above  normal,  and  the  temperature  when  raised  is 
marked  by  no  regularity  of  course.  That  the  pyrexia  sometimes  terminates 
by  lysis  with  an  accompanying  improvement  in  the  state  of  the  tongue  and 
mouth  is  regarded  by  Dr.  Goodliart'  as  suggesting  "that  possibly  some 
cases,  at  any  rate,  might  be  due  to  a  specific  germ." 

Locally  there  is  an  excessive  flow  of  acid  buccal  secretion  of  extremely 
fetid  odor,  sometimes  even  gangrenous,  whence  the  older  name  of  "putrid 
sore  mouth  ;"  and  this  will  be  the  case  even  when  the  extent  of  ulceration 
is  very  moderate.  Pain  and  tenderness  in  the  mouth  exist  to  sucii  a  de- 
gree as  to  interfere  with  mastication  and  very  often  witii  the  proper  taking 
of  nourishment.  Occasionally  bleeding  from  the  tumid  ulcerated  gums  may 
be  considerable,  and  there  is  usually  a  slight  hemorrhage  which  dribbles 
from  the  mouth  with  the  saliva  on  to  the  pillow. 

A  diarrhoea  with  very  offensive  evacuations  comi)licates  some  cases,  and 
may  be  very  troublesome,  or  even  serious  ;  it  is  probably  due  to  the  swallow- 
ing of  the  decomposing  discharges  from  tiio  mouth  ;  and  nausea  or  vomiting, 
when  present,  may  arise  from  the  same  cause. 

Diagnosis. — Examination  of  the  mouth  at  once  reveals  the  condition, 
whicli  cannot  well  be  mistaken  for  any  other.  Tiie  fetor  of  tiie  secretion 
from  the  moutii  is  aloue  sufficient  to  distinguish  the  disease  from  the 
ajjhthous  and  other  forms  of  ulceration,  whilst  tlie  ciiaracter  of  the  ulcer- 
ated surface  and  its  usual  rapid  yielding  to  treatment  differentiate  the 
malady  from  tlie  blackened,  sloughing,  gangrenous  appearance  presented 
by  noma,  the  other  oral  affection  accompanied  by  fetor. 

Prog-nosis. — Ulcerative  stomatitis  is  not  of  itself  a  fatal  disease, 
altiiougli  death  may  ensue  from  the  general  .state  of  malnutrition  wiiich  has 
favored  its  occurrence.  It  tends  to  spread  ratlier  than  to  heal,  and  may 
therefore  last  a  considerable  time  unless  it  be  subjected  to  treatment,  to 

'  Diseases  of  Children,  1886. 
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wliich  it  is  almost  always  readily  amenable.  It  is  liable  to  recur  if  its 
predisposing  cause  be  not  completely  removed  or  the  treatment  be  not  suffi- 
ciently long  continued.  Its  relation  to  cancrum  oris,  into  which  it  is  said 
sometimes  to  pass,  will  be  referred  to  under  the  description  of  that  disease. 

Treatment  of  Ulcerous  Stomatitis. — The  treatment  of  the  various 
forms  of  ulceration  of  the  buccal  mucous  membrane  may  very  conveniently 
be  considered  at  one  time,  since  the  general  aim — namely,  to  remove  the 
cause  and  to  favor  the  healing  process — is  the  same  in  all  cases,  and  for 
the  most  part  is  accomplished  by  the  same  means. 

The  general  tendency  of  all  these  ulcers,  except  in  the  most  extreme 
cachectic  states,  is  towards  healing,  and,  provided  the  source  of  irritation  be 
removed,  this  will  very  frequently  be  accomplished  in  a  few  days  without 
any  further  treatment  than  attention  to  general  hygiene  and  diet.  In  the 
majority  of  cases,  however,  some  therapeutic  measures  are  called  for  beyond 
the  careful  observance  of  these  conditions. 

Locally  it  is  of  primary  importance  to  maintain  all  possible  cleanliness, 
whether  as  a  preventive  measure  by  keeping  the  teeth  well  brushed  and  free 
from  tartar  and  by  removal  of  all  remains  of  food,  or  by  frequent  washing 
of  the  mouth,  especially  after  nourishment  has  been  taken.  The  most  effec- 
tive washes  for  this  purpose  are  a  chlorinated  water,  and  solutions  of  per- 
manganate of  potassium  (four  grains  to  the  ounce),  carbolic  acid,  or  boric 
acid  (five  grains  to  the  ounce).  When  the  gums  are  spongy  and  bleeding, 
astringents  are  indicated,  such  as  alum,  tannin  (glycerole  of  tannic  acid),  or 
rhatany,  of  various  strengths :  these  are  best  applied  to  the  surface  with  a 
brush. 

For  promoting  the  actual  healing  of  the  ulcers  caustics  are  of  doubtful 
value,  and  the  solid  nitrate  of  silver  or  sulphate  of  copper  should  rarely 
if  ever  be  applied, — certainly  not  when  the  child  is  very  ill  nourished,  as 
tlie  destruction  they  produce  only  increases  the  mischief  The  small  irri- 
table aphthous  ulcer  close  to  the  frtenum  of  the  lip  may  sometimes  be 
touched  by  the  caustic  sufficiently  to  produce  a  very  slight  superficial 
slough,  under  which  healing  takes  place,  but  this  treatment  is  inapplicable 
when  the  aphthre  are  numerous  and  inadvisable  when  they  are  extensive ; 
iu  snch  cases  solutions  of  these  salts  (gr.  x  ad  li)  may  be  usefully  em- 
ployed. 

Fortunately,  we  possess  iu  the  chlorate  of  potassium  or  of  sodium  a  drug 
which  has  been  rightly  spoken  of  as  a  specific  in  almost  all  forms  of  ulcer- 
ation of  the  mouth.  Its  efficacy  is  undoubted,  and  improvement  speedily 
follows  its  use.  It  was  first  employed  for  these  maladies  by  Dr.  Hunt,'  but 
its  general  use  was  specially  due  to  the  advocacy  of  Dr.  "West.  It  is  most 
effective  when  given  internally  in  amounts  of  twenty  to  sixty  grains  daily, 
in  divided  doses,  with  a  few  drops  of  glycerin  or  syrup  according  to  age. 
Owing  to  its  rapid  elimination  by  the  buccal  glands,  it  is  kept  constantly  in 


'  Mecl.-Chir.  Trans.,  1823,  vol.  xxvi. 
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contact  with  the  ulcerated  surface  aud  more  continnonsly  and  effectively 
than  if  it  be  only  used  as  a  wash,  although,  if  the  child  be  able  completely 
to  rinse  the  mouth  out  with  a  solution  of  ten  grains  to  the  ounce,  this  may 
be  sufficient ;  or  there  is  no  harm  in  combining  both  tlie  internal  and  exter- 
nal administration.  The  application  of  the  powdered  salt  to  the  ulcerated 
surface  may  be  adopted,  especially  when  swallowing  is  difficult.  Although 
it  would  seem  to  be  a  common  error  to  give  too  small  doses,  it  should  be 
remembered  that  the  drug  acts  in  poisonous  amounts  by  converting  the 
hfemoglobin  into  methsemoglobin,  and  in  quantities  short  of  such  a  result 
does,  if  its  use  be  prolonged,  tend  to  produce  anemia.  The  application  of 
dry  calcic  chloride  has  been  known  to  succeed  in  the  rare  cases  where  the 
clilorates  have  failed.  Borax  is  not  nearly  so  useful  in  these  affections  as  in 
thrush,  though  it  is  often  given  in  combination  with  the  chlorates. 

Tlie  extreme  painfulucss  of  some  of  these  ulcers,  particularly  the  aph- 
tlious  variety,  which  is  intensified  by  the  contact  of  food,  requires  treat- 
ment, aud  this  may  be  effected  by  painting  the  mucous  membrane  with 
weak  (five  per  cent.)  solution  of  cocaine  before  food  is  given,  or  by  using  in 
tlie  same  wa}'  such  demulcent  and  soothing  applications  as  the  mucilage  of 
sumach  (prepared  from  the  inner  bark  of  Rhus  glabrum),  Avhich  has  been 
highly  extolled  for  this  purpose  by  Dr.  Corson,  or  decoction  of  marshmallow 
or  mucilage  of  quince.  The  action  of  these  is  essentially  protective  to  the 
raw,  painful  surface,  as  well  as  somewhat  astringent. 

The  need  for  proper  feeding  is  paramount,  and  what  I  have  already  said 
as  to  the  value  of  alcohol  when  describing  the  treatment  of  simple  stoma- 
titis equally  applies  here. 

Tonics  are  very  frequently  necessary,  and  some  of  these  may  conve- 
niently be  combined  with  the  chlorate  of  potassium.  Such  are  quinine,  gr. 
ss  to  iss ;  solution  of  perchloride  or  of  pernitrate  of  iron,  "Kiii  to  itKV  of 
cither ;  potassii  chloratis,  gr.  iii,  glycerini,  i^xv,  aqu£e  ad  3ii ;  and  cinchona 
aud  ammonia  :  this  latter  may  be  given  in  the  form  of — 

R   Spiritus  ammonise  aromaticus,  n\,v  to  Tt\_xv  ; 
Ext.  cinchoniB  liq.,  Vl[\u  ; 
Infus.  einchonae  ad  gi  vel  ^ii,  according  to  age  : 

or  from  three  to  six  minims  of  dilute  hydrochloric  acid  may  be  substituted 
for  the  ammonia. 


CANCRUM  ORIS. 

Synonymes. — Gangrene  of  the  mouth.  Noma. 

Definition. — A  malady  of  infrequent  occurrence,  and  usually  secondary, 
consisting  of  a  rapidly-progressive  necrosis  of  the  cheek  or  gum,  which  is 
commonly  fatal,  and  is  recovered  from  only  with  permanent  loss  of  tissue. 

Etiology. — The  disease  is  by  no  means  common,  and  is  even  less  so 
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now  than  formerly.  At  tlie  East  London  Hospital  for  Cliildrcn,  which  is 
situated  in  a  very  poor  and  densely-crowded  district,  during  tlie  seven  years 
1881-1887  inclusive  only  five  eases  occurred,  with  a  total  number  of  six 
thousand  three  hundred  and  sixty-four  admissions  during  that  time ;  and 
at  the  Hospital  for  Sick  Children,  Great  Ormoad  Street,  during  the  thir- 
teen years  1876-1888  only  six  cases  occurred,  with  a  total  admission  of 
upward  of  thii'teen  thousand  patients. 

Certain  conditions  appear  to  exercise  very  considerable  predisposition 
towards  the  development  of  this  terriljle  maladj'. 

All  records  go  to  show  its  greater  frequency  in  females :  of  the  one 
hundred  and  three  cases  collected  lay  Rilliet  and  Bartliez  sixty-three  were 
girls,  a  circumstance  which  finds  very  insufficient  explanation  in  the  alleged 
greater  M'eakness  of  this  sex  in  childhood. 

It  is  distinctly  more  prevalent  between  the  ages  of  two  and  five  years, 
more  than  half  the  cases  occurring  during  that  time,  and,  although  rare 
cases  are  met  with  in  adults,  it  is  especially  an  affection  of  early  childhood.' 

Such  mal-hygienic  surroundings  as  tend  to  the  deterioration  of  the  chil- 
dren's health  would  seem  to  favor  its  occurrence,  for  it  is  certainly  more 
often  seen  \vheu  there  is  overcrowding,  with  all  that  that  implies ;  but  it 
is  by  no  means  confined  to  children  in  sudi  circumstances. 

It  has  been  regarded  as  almost  endemic  in  low-lying,  damp  countries, 
such  as  Holland  and  parts  of  Sweden  ;  1)ut  it  is  not  contagious.  Fewer 
cases  are  recorded  in  summer  and  in  winter, — spring  and  autumn,  when 
the  exanthemata  are  rife,  being  the  favorite  seasons. 

The  effect  of  previous  disease,  both  by  producing  general  impairment 
of  health  and  probably  also  by  some  specific  influence,  is  undoubted  in 
bringing  about  noma.  Of  all  antecedent  maladies  measles  is  by  far  the 
most  potent,  it  having  been  noted  as  a  precursor  in  more  than  half  the 
recorded  cases.  Far  less  frequently  has  cancrum  oris  supervened  on  scarlet 
fever,  pertussis,  varioloid,  and  typhoid.  Among  the  poor,  half-starved 
native  children  in  India  it  is  a  common  sccpience  of  malarial  fevers  (Good- 
eve).  The  influence  of  measles  is  partly  but  not  entirely  explained  Ijy  the 
great  frequency  of  stomatitis  in  that  affection.^     How  lar  stomatitis  with 


■  All  interesting  case  of  canrnim  oris  associated  with  erysipelas  in  a  man  ai,'pcl  forty- 
seven,  which  proved  fatal,  is  i-ecoi-ded  by  Dr.  Brydon,  of  the  Hartfird  Hospital,  Paris,  in 
the  British  Medical  Journal,  1882,  vol.  ii.  p.  838. 

'  It  is  not  easy  to  see  any  connection  between  the  greater  prevalence  of  the  disease  in 
girls  and  its  marked  association  with  measles.  Although  scarlet  fever  is  said  to  be  com- 
moner among  females  at  all  ages  (Dr.  Whitelegge,  Trans.  Epidem.  Soc,  1888),  I  am  not 
aware  that  the  same  can  be  said  of  measles,  and,  on  the  other  hand,  the  Rcgisti-ar-General's 
Eeports  show  a  preponderance  of  deaths  from   measles  among   males  at  all  ages  over 

females. 

The  tendency  to  gangrene  engendered  by  the  acute  specifics  does  not  always  show  itself 
by  cancrum  oris:  the  septic  state  which  characterizes  these  diseases,  instead  of  being  re- 
covei-ed  from,  would  appear  to  produce  so  profound  a  change  in  the  nutrition  of  the  tissues 
as  to  cause  their  death  en  masse;  but  what  determines  the  preference  for  the  cheeks  or  the 
vulva,  or  more  rarely  for  the  limbs,  is  quite  unlcnown. 
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ulceration  independent  of  measles  is  a  determinant  of  gangrene  of  the 
mouth  is  very  doubtful,  although  rai-e  cases  are  so  reported  ;  and  the  same 
may  be  said  for  mercurialization  as  a  cause. 

Morbid  Anatomy. — The  structures  involved  in  this  serious  disease  are 
those  of  the  cheeks  and  the  adjacent  gums ;  occasionally  the  latter  alone  are 
affected,  and  still  more  rarely  is  it  confined  to  the  buccal  walls  or  the  lips. 
It  attacks  either  side  with  equal  frequency,  and  sometimes  (eleven  of  one 
hundred  and  three  cases)  both  sides  of  the  face  are  implicated.  The  fold 
between  the  lips  or  cheek  and  gum  is  a  frequent  starting-point,  whence  it 
spreads  both  towards  the  surface  and  to  the  jaws ;  many  cases  commence 
close  to  the  angle  of  the  mouth. 

The  comparative  rarity  of  the  disease,  together  with  the  extremely  rapid 
progress  of  the  morbid  cliauges  which  usually  lead  to  the  lesion  being  well 
established  before  it  comes  under  observation,  have  permitted  difference  of 
opinion  as  to  the  exact  site  of  commencement  and  the  actual  nature  of  the 
initial  departure  from  the  normal.  Some  observers  especially  insist  that 
the  mucous  membrane  is  first  affected,  while  others  describe  an  induration 
in  the  thickness  of  the  cheek  as  the  first  change,  the  mucous  membrane  of 
the  skin  being  subsequently  involved.  Although  Henoch '  refers  to  a  case 
of  cancrum  oris  which  developed  from  a  phlegmon  in  the  cheek  and  did 
not  invade  the  mucous  membrane,  it  may  be  taken  as  an  almost  universal 
rule  that  the  mucous  membrane  is  affected  and  that  this  disease  does  not 
commence  in  the  skin,  thus  offering  a  point  of  distinction,  among  others, 
between  noma  and  malignant  pustule. 

The  usual  course  of  events  is  as  follows.  On  the  surface  of  the  mucous 
membrane,  preferably  in  one  of  the  situations  above  indicated,  is  first  seen 
a  dark-gray,  ragged,  sloughing  surface,  covered  witli  a  sanious,  offensive 
discharge ;  preliminary  to  this  an  ichorous  bleb  has  been  described,  but  it 
is  excessively  rare  for  the  case  to  be  seen  at  this  stage.  The  duration  of 
this  ulcerous  condition  may  be  not  more  than  two  or  three  days,  and  its 
earliest  appearance  is  not  always  such  as  to  indicate  with  certainty  the 
impending  grave  change.  Very  soon,  however,  a  definite,  circumscribed, 
hard,  and  slightly  tender  nodule  is  perceptible  in  the  substance  of  the 
cheek,  corresponding  to  the  position  of  the  ulcer,  and  in  a  short  time — 
within  twenty-four  hours,  as  a  rule — the  skin  over  this  induration  becomes 
of  a  bright  red,  soon  turning  to  a  livid  purple,  tense,  hot,  and  greasy- 
looking.  Progressive  with  this  extension  of  the  disease  in  the  thickness 
of  the  tissues  is  an  extent  in  its  area :  the  destruction  of  tlie  mucous 
membrane  spreads  over  the  surface  and  to  the  adjacent  gums,  the  brawny 
swelling  invades  more  and  more  of  the  substance  of  the  cheek,  and  the 
discoloration  of  the  skin  extends  wider  and  wider.  The  whole  cheek  and 
side  of  the  face  become  more  or  less  tumid,  and  this  may  reach  to  the  eye- 
lids and  downward  to  the  neck.     The  cutis  over  the  dark  livid  area,  which 

»  Diseases  of  Children,  1888. 


DISEASES   OF   THE   MOUTH.  977 

is  gradually  deepening  in  color  until  it  becomes  almost  or  quite  black,  peels 
off,  previously  having  been  raised  into  a  vesicle,  soon  to  be  followed  by  the 
characteristic  appearances  of  gangrene ;  a  black  dry  or  very  slightly  moist 
eschar  is  rapidly  formed,  and  spreads  over  the  already  indurated,  swollen 
cheek,  extending  meanwhile  in  depth  to  meet  the  similar  destruction  which 
has  been  proceeding  outward  from  the  mucous  surface.  The  eschar  may 
be  formed  as  early  as  the  second  day,  or  perhaps  not  until  the  end  of  the 
second  week,  but  it  usually  appears  on  the  third  to  the  seventh  day.  Sooner 
or  later,  chiefly  dependent  upon  how  long  the  child  may  live,  these  foci  of 
necrosis  meet,  and  a  mass  of  dead  tissue  extends  from  the  mouth  to  the 
surface.  The  moist  character  of  the  mucous  membrane  favors  a  constant 
removal  of  the  debris  in  flakes  and  shreds,  which  are  frequently  swallowed, 
while  the  separation  of  the  cutaneous  slough  may  be  postponed,  though 
finally  coming  away  and  leaving  a  jagged,  unhealthy,  fetid  wouud,  which 
joined  with  the  similar  one  in  the  mouth  establishes  a  perforation  of  the 
cheek.  The  extension  to  the  gum  quickly  involves  the  bone,  sequestra 
of  which  separate,  and  the  teeth  loosen  or  drop  out.  The  process  is  one 
of  rapidly-spreading  gangrene,  commencing  probably  in  the  mucous  mem- 
brane, extending  thence  in  every  direction,  and  involving  every  tissue, 
showing  little  tendency  to  limitation,  but,  if  life  last,  invading  chin,  eye- 
lids, nose,  aud  even  ear,  internally  exposing  the  bones  of  the  ujiper  aud 
lower  jaw  and  sometimes  the  nasal  fossse,  but  veiy  seldom  crossing  the 
middle  line  or  extending  below  the  lower  border  of  the  jaw.  In  the  less 
severe  cases  the  eschars  on  the  mucous  and  cutaneous  surfaces  may  not  join, 
but  remain  separated  by  the  adipose  and  muscular  tissues  of  the  cheek, 
infiltrated  with  serum,  but  not  gangrenous. 

In  the  course  of  the  disease  the  vessels,  for  the  most  part,  escape  destruc- 
tion, though  the  artei-ies  become  plugged  with  firm  clots  throughout  the 
length  of  the  sphacelus,  and  thus  hemorrhage  is  almost  entirely  prevented. 
The  nerves  also  exhibit  considerable  resistance  to  the  mortification,  retain- 
insr  their  structure  almost  intact.     The  duct  of  Steuo  has  been  kuown  to 

o 

remain  permeable  in  the  midst  of  a  mass  of  completely  necrosed  tissue. 

Notwithstanding  the  serious  change  in  the  parts  involved,  the  sub- 
maxillary lymphatic  glands  frequently  remaiu  normal,  and  are  never  more 
than  slightly  enlarged  and  soft,  suppuration  in  them  being  unknown. 

The  occurrence  of  aphtlife  as  a  preliminary  to  noma  has  been  noted,  but 
there  are  no  grounds  for  assuming  more  than  accidental  coincidence. 

The  condition  of  the  blood  has  long  been  of  considerable  interest  in 
cancrum  oris,  especially  in  its  bearing  on  the  pathogeny  of  the  disease. 
Dr.  Sansom  in  1878*  first  described  with  any  fulness  certain  moving  bodies 
found  in  the  blood  of  a  girl  aged  four  and  a  quarter  years,  the  subject  of  a 
typical  noma  which  proved  fatal  in  eight  days.  During  life  the  white  cor- 
puscles were  seen  to  be  excessive  in  number,  very  granular,  and  unusually 


1  Trans.  Eoyal  Medico-Chirurg.  Soc.  Lond.,  vol.  Ixi. 
Vol.  II.— 62 


978  DISEASES   OF   THE   MOUTH. 

active ;  the  red  showed  marked  tendency  to  form  rouleaux,  and  varied  con- 
siderably in  size, — from  ^^7^5-  to  ^-^Vtr  '^^ch  in  diameter, — as  is  the  case  in 
idiopathic  ansemia.  In  addition  there  were  numerous  granules,  and  also 
numerous  "  small,  highly-refractile  bodies,  endowed  with  powers  of  rapid 
locomotion ;  each  one  refracted  the  light  in  such  a  manner  that  a  small 
bright  cross  was  visible  in  its  substance.  Thus  they  resembled  crystals  of 
oxalate  of  lime,  with  the  exception  that  they  were  not  perfect  octahedra." 
The  movements  were  not  of  the  so-called  Brownian  character,  but  distinctly 
resembled  those  of  bacteria,  and  were  stopped  by  such  reagents  as  quinine 
and  carbolic  acid,  whilst  heat  as  well  as  dilute  solutions  of  potash  or  of 
sulphuric  acid  increased  the  activity  of  the  particles.  It  was  estimated 
that  twenty  occupied  the  space  of  one  full-sized  red  corpuscle.  When  the 
temperature  of  the  patient  was  high  these  bodies  were  most  numerous  and 
were  aggregated  into  zoogloea  masses.  On  the  day  of  the  child's  death 
ordinary  bacteria  were  seen  in  the  blood  in  addition.  The  urine  and  foeces 
examined  immediately  after  being  voided  contained  similar  translucent 
motile  particles,  as  also  the  discharges  from  the  wound  on  tlie  face,  together 
with  vibriones  and  bacteria  of  putrefaction.  Inoculation  of  animals  with 
blood  taken  from  the  heart  post  mortem  produced  fatal  septicaemia,  and 
motile  bodies  similar  to  those  above  described  were  found  in  the  blood  of 
the  animal ;  but  this  was  not  the  case  with  inoculation  of  matter  from  the 
gangrenous  cheek,  which  appeared  to  produce  no  effect.    (See  Plate,  Fig.  1.) 

Dr.  Morse,'  referring  to  a  former  exi)ressiou  of  opinion  that  moving 
bodies  might  be  seen  in  the  blood  in  this  disease,  describes  a  fatal  case  in  a 
boy  aged  eleven  years,  where  the  lesion  was  of  considerable  extent,  involv- 
ing cheek  and  both  jaws  as  well  as  the  adjacent  tongue.  Frequent  exami- 
nation of  the  blood  demonstrated  refractile,  pseudo-crystalline,  motile  bodies 
such  as  described  by  Dr.  Sansom,  with  which  they  corresponded  in  behavior 
with  reagents  and  in  conditions  of  appearance. 

The  occurrence  of  these  strange  objects  is  not  invariable  in  noma :  Dr. 
Sansom  has  met  with  cases  in  which  they  were  entirely  absent,  and  he  sug- 
gests that  they  are  the  result  of  cultivation  in  the  blood  of  less  virulent 
forms  of  organisms  derived  from  the  sloughing  wound,  a  view  that  would 
regard  them  as  a  result  and  not  a  cause  of  the  gangrene.  They  were  not 
observed  in  a  case  of  gangrene  of  the  vulva  in  an  adult.^  As  Rilliet  and 
Barthez  point  out,  it  is  necessary,  in  assigning  to  any  organisms  found  in 
the  blood  in  this  disease  their  proper  share  in  the  production  of  the  malady, 
to  remember  that  it  is  so  constantly  secondary  to  other  maladies  which  are 
attributable  to  specific  living  forms  that  the  previous  condition  of  the  blood 
has  to  be  reckoned  with. 

A  valuable  contribution  to  the  pathology  of  this  affection  has  more 
recently  been  made  by  Mr.  Alfi-ed  Lingard.^     He  found  in  cases  of  noma 

'  New  York  Medical  Eecord,  Januarj',  1885,  p.  37. 

2  Dr.  Herman,  Trans.  Obstet.  Society,  1883.  "  Lancet,  1888,  ii.  159. 
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FlQ.  1, 


Blood  from  a  Case  of  Cancrum  Oris  (after  Dr.  Sansom). — a,  white  corpuscles; 
b,  red  corpuscles,  showing  great  variations  in  size ;  c,  translucent  motile  bodies  ;  d,  aggre- 
gations of  the  same  :   X  450  diameters. 

Fio.  2. 

Section  through  Line  of  Advance  of  Noma,  from  cheek  of  a  child. — a,  healthy 
tissue, — muscular  fibres,  fat-cells,  and  artery  in  section  ;  b,  the  tissues  shrivelled  and  necrotic 
from  the  action  of  the  bacilli ;  c,  line  of  bacilli  advancing :   X  120  diameters. 


Fig.  3. 

Bacilli  Noma,  from  the  line  c-c  of  Fig.  2 :  x  450  diameters.  [Exactly  similar 
bacilli,  producing  similar  changes  in  the  tissues,  are  found  in  a  form  of  ulcerative  stomatitis 
in  the  calf  and  in  the  pig,  and  in  a  form  of  pneumonia  in  the  hare.] 

Figs.  2  and  3  were  drawn  from  specimens  prepared  by  Mr.  A.  Lingard,  M.B.,  and 
kindly  lent  to  me  by  him  to  illustrate  the  quotations  from  bis  paper  on  page  979.  They 
have  never  before  been  published. 

Fig.  4. 
Saccharomyces,  or  Oidium  Albicans,  artificial  cultivation  (after  Grawitz). 


Fig.  5. 

Scraping  from  a  Patch  of  Thrush,  showing  scaly  epithelium,  spores,  segments  of 
the  fungus,  and  granular  debris. 
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in  the  human  subject,  and  also  in  a  form  of  ulcerative  stomatitis  affecting 
calves,  a  peculiar  species  of  micro-organism  consisting  of  "  long  thread-like 
growths,  the  individual  threads  being  made  up  of  small  bacilli  varying  in 
length  from  0.00-4  mm.  or  less  to  0.008  mm.  or  more,  and  about  0.001  mm. 
in  thickness.  These  organisms  were  found  in  great  numbers  at  the  line 
of  extension  of  the  necrotic  patch."  Cultivations  of  these  organisms  and 
their  subsequent  inoculation  into  other  animals  gave  rise  to  "  appearances 
precisely  similar  to  those  seen  in  the  original  disease."  Among  the  most 
remarkable  appearances  are  those  seen  in  the  walls  of  the  heart,  a  section 
of  which  discloses  numerous  circular  necrotic  foci  which  consist  of  clusters 
of  these  thread-like  organisms  lying  in  the  tissues,  all  structural  character- 
istics of  which  had  disappeared.  Surrounding  the  patch  was  an  inflam- 
matory zone  containing  abundant  leucocytes.  "  In  many  places  were  found 
these  organisms  in  varying  numbers,  infiltrating  the  intermuscular  tissue 
and  surrounding  the  capillaries  and  lymphatics.  In  these  eases  they 
appeared  like  long  bundles  or  leashes,  of  circular  contour,  passing  along 
the  lumen  of  the  vessel.  In  the  human  heart,  in  consequence  of  the  early 
death  of  the  patient,  such  serious  lesions  are  not  met  with ;  in  the  five 
necropsies  made  on  children  dying  of  noma  only  once  was  found  heart- 
lesion,  and  that  was  characterized  by  the  presence  of  petechial  spots,  from 
ten  to  twelve  in  number,  of  a  dark-red  color,  dotted  over  the  surface  of 
the  heart  immediately  beneath  the  exocardium.  On  closer  examination 
these  sj)ots  were  found  to  be  slightly  elevated  above  the  surrounding  tissue. 
Microscopically  these  petechial  elevations  presented  a  small  hemorrhage 
raising  up  the  exocardium,  whilst  the  apposed  portion  of  the  muscular 
bundles  of  the  heart  was  surrounded  by  a  varying  number  of  blood-cor- 
puscles. On  very  careful  examination  I  was  able  to  verify  the  presence  of 
organisms — always  micrococci  or  diplococci — which  had  gained  entrance  to 
the  circulatory  system  from  the  grumous  material  always  found  in  the 
cavity  of  the  mouth,  etc.,  in  such  cases.  In  no  instance  was  I  able  to  dis- 
cover the  thread-like  growth  or  bacillus  noma;."  (See  Plate,  Figs.  2  and  3.) 

Post-mortem  examination  invariably  discloses  grave  alterations  in  vari- 
ous viscera,  some  of  which  appear  to  be  directly  due  to  septic  matter  con- 
veyed from  the  mouth.  Thus,  both  lungs  are  generally  (ninety-five  per 
cent,  of  the  cases)  the  seat  of  a  diifused  broncho-pneumonia,  especially 
towards  the  bases.  The  infected  particles  may  be  assumed  to  be  carried 
along  the  air-passages  from  the  oral  cavity  or  in  the  branches  of  the  facial 
and  other  veins  to  the  lungs  via  the  heart. 

The  next  most  frequent  lesion  is  a  form  of  colitis  characterized  by  patches 
of  grayish  membranous  material  with  intervals  of  hyperamic  mucous  mem- 
brane. Dr.  Wharton '  describes  an  interesting  case  of  this  condition  show- 
ing the  patches  to  be  due  to  infiltration  of  the  mucosa  with  round  cells  and 
granular  matter,  the  normal  constituent  tissues  being  no  longer  recognizable. 


1  Med.  and  Surg.  Reporter,  Philadelphia,  1887,  p.  73. 
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The  cardiac  changes  as  described  by  Mr.  Lingard  Iiave  already  been 
referred  to. 

The  kidneys  may  exhibit  the  appearances  of  acute  nephritis ;  and  Wilks 
described  the  liver  as  fatty  in  two  cases. 

The  post-mortem  appearances  of  pleurisy,  purulent  pericarditis,  or  peri- 
tonitis may  also  be  met  with.  Gangrene  of  the  lungs,  skin,  genitals,  or 
extremities  may  coexist  with  cancrum  oris. 

A  peculiar  form  of  gangrene  limited  to  the  gums  has  been  described 
by  Klementowsky,  of  Moscow,'  as  seen  by  him  in  three  cases  only  during 
twenty  years'  experience,  and  named  osteo-gingivitis  gangrenosa  neona- 
torum. The  ages  of  the  infants  were  six,  thirty-eight,  and  forty-five  days 
respectively,  and  two  were  males.  The  condition  was  very  similar  in  each, 
and  all  died  in  the  course  of  a  few  days.  The  attack  commenced  -with  high 
fever,  soon  followed  by  a  purple  swelling  of  the  gums  on  one  side,  which 
ended  in  gangrenous  abscess  and  ulceration,  the  teeth  falling  from  their  sacs 
and  the  bones  becoming  neci'osed  ;  purulent  peritonitis  developed  in  one  case. 

Symptoms  and  Course. — Associated  with  the  destructive  process  which 
constitutes  the  most  characteristic  feature  of  the  disease  is  an  extremely  pun- 
gent fetid  odor  from  the  mouth,  even  before  any  actual  gangrene  is  obvious, 
and  it  may,  indeed,  be  the  very  first  circumstance  to  call  attention  to  the  con- 
dition. As  the  necrosis  extends  the  fetor  becomes  almost  unbearable,  though 
apparently  far  less  offensive  to  the  patient  than  to  those  around.  The  flow 
of  saliva  is  increased,  and  soon  becomes  sanious  and  thick  from  the  decom- 
posing discharges  from  the  wound.  Previous  to  the  appearance  on  the  skin 
of  the  livid  patch,  the  affected  side  begins  to  swell,  and,  except  at  the  site  of 
the  gangrene,  is  usually  pallid.  In  some  cases  the  little  patient  is  prostrated 
from  the  first,  and  appears  as  if  knocked  over  by  the  disease ;  but  far  more 
commonly  the  child  appears  unconcerned  and  continiies  playing  with  its 
toys,  at  least  for  a  few  days,  notwithstanding  the  advance  of  the  destruction, 
and  seldom  complaining  of  pain.  Sometimes  the  child  is  restless  and  irri- 
table, sleeping  but  little,  and  finally  becoming  delirious.  The  degree  of 
fever  is  not  high ;  the  temperature  may  reach  to  104°  F.,  but  more  often 
does  not  exceed  103°,  and  falls  to  normal  several  times  during  the  course 
of  the  malady.  The  pulse  is  frequent,  small,  and  quick,  and  the  respira- 
tion hurried,  with  exaggerated  movements  of  the  alse  nasi.  The  skin  may 
be  dry  or  moist,  and  the  extremities  are  apt  to  be  cold.  There  is  frequently 
cedema  of  the  feet,  and  sometimes  the  oedema  may  be  more  extensive.  The 
apjietite  may  remain  good  almost  to  the  last ;  the  tongue,  which  is  blackened 
towards  the  affected  side,  is  elsewhere  moist  and  somewhat  coated. 

Diarrhcea  is  of  common  occurrence,  whether  from  the  irritation  of  the 
putrid  matter  which  is  swallowed  or  from  a  coexistent  colitis ;  vomiting, 
however,  seldom  happens. 

It  is  commonly  the  case  that  there  is  a  broncho-pneumonia,  though  the 

1  Quoted  in  Lond.  Med.  Record,  1879,  p.  496. 
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symptoms  may  not  be  marked,  and  may  be  almost  overlooked  in  the  presence 
of  the  terrible  condition  of  the  mouth.  How  far  this  complication  is  a  septic 
manifestation,  or  whether  the  original  measles  may  be  responsible  for  it,  is 
not  always  clear.  Owing  to  the  plugging  of  the  vessels  in  the  necrosed  area, 
hemorrhage  rarely  occurs. 

Tlie  fatal  cases  seldom  last  much  beyond  sixteen  or  eighteen  days,  and 
may  not  exceed  half  that  time.  When  the  prostration  is  verj'^  profound  the 
child  may  die  before  perforation  of  the  cheek  has  taken  place,  or,  indeed, 
before  the  cutaneous  eschar  has  been  fully  formed.  Convulsions  may  pre- 
cede the  end,  but,  as  a  rule,  death  supervenes  quietly. 

When  recovery  takes  place,  whether  before  or  after  destruction  of  the 
cheek,  the  wound  when  the  slough  separates  gradually  assumes  a  healthier 
appearance,  instead  of  the  ashen-gray,  indolent,  mortifying  aspect  which 
characterizes  it  in  the  progressively  fatal  cases.  Granulations  spring  up 
around  the  edges  and  on  the  surface,  and  healing  finally  takes  place  after 
some  months  by  the  formation  of  fibrous  cicatricial  tissue,  which,  only 
partly  filling  the  cavity,  leaves  much  deformity,  sometimes  with  the  estab- 
lishment of  such  adhesions  between  cheek  and  gums  as  considerably  inter- 
fere with  the  proper  opening  of  the  mouth.  The  disease  has  been  known  to 
relapse  even  more  than  once  ;  Rilliet  and  Barthez  record  a  case  in  which  it 
did  so  five  times,  the  boy,  aged  eleven  years,  finally  recovering.  On  the 
other  hand,  cases  which  are  seemingly  proceeding  to  cure  may  suddenly 
assume  a  grave  aspect  and  prove  fatal. 

Diagnosis. — The  disease  proclaims  itself,  and  cannot  when  fully  estab- 
lished be  mistaken  for  aught  else.  Reference  has  been  made  to  its  simi- 
larity in  appearance  to  anthrax,  but,  apart  from  the  fact  that  the  latter 
usually  occurs  in  adults  exposed  to  a  known  contagion  and  does  not  com- 
mence in  the  oral  mucous  membrane,  the  specific  bacillus  authracis  may  be 
detected  in  the  fluid  discharges  of  the  wound  and  in  the  blood.  The  rela- 
tion of  ulcerative  stomatitis  to  caucrum  oris  is  one  of  interest  not  only  from 
a  causal  but  also  from  a  diagnostic  point  of  view.  That  very  rarely  cases  of 
ulcerative  stomatitis  do  pass  into  a  condition  of  gangrene  has  been  already 
mentioned,  but  the  foregoing  account  of  the  morbid  changes  in  the  latter 
disease  will  serve  to  show  the  essentially  different  character  of  the  two 
processes.  Extreme  neglected  cases  of  ulceration  may  bring  about  consider- 
able destruction  of  surface  and  may  even  lead  to  some  necrosis  of  the  bone, 
but  the  loss  of  substance  is  never  considerable  and  does  not  involve  in  gan- 
grene the  integuments,  which  remain  normal ;  and,  again,  it  is  rarely  fatal. 
The  characteristic  appearances  of  the  blood,  moreover,  are  wanting  in  sto- 
macace  thouo-h,  as  Mr.  Lingard  has  shown,  identical  organisms  are  found 
in  tlie  ulcerative  stomatitis  of  calves  and  in  noma  in  children.  On  the  view 
that  caucrum  oris  is  but  one  local  expression  of  a  general  morbid  state,  it 
may  be  that  the  stomatitis,  whether  simple  or  ulcerous,  is  an  important 
factor  in  determining  the  locality  of  the  gangrene. 

Prognosis. — Although  an  extremely  fatal  malady,  noma  is  not  invarl- 
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ably  so.  Statistics  differ  much  as  to  the  actual  percentage  of  recovery,  but 
the  mortality  is  apjiroximately  seventy-five  per  cent.  Those  cases  do  best 
in  which  the  necrosis  is  confined  to  the  gums,  but,  on  the  other  hand,  per- 
foration of  the  cheek  is  not  necessarily  fatal.  Absence  of  chest-symptoms 
and  absence  of  diarrhoea  are  hopeful  signs,  since  when  they  exist  to  any 
deo-ree  death  may  be  as  much  due  to  them  as  to  the  mouth-state.  When 
delirium  sets  in,  or  when  the  case  is  marked  throughout  by  severe  pros- 
tration, the  chances  of  recovery  are  exti-emely  slender.  Speaking  generally, 
the  extent  of  the  destruction  is  the  most  reliable  ground  on  which  to  base 
a  prognosis. 

Treatment. — When  once  the  character  of  the  disease  is  recognized,  the 
indications  for  its  treatment  are :  first,  to  arrest  the  spread  of  the  destruc- 
tive process;  secondly,  to  prevent  general  infection,  and  especially  the 
development  of  broncho-pneumonia  and  diarrhoea;  thirdly,  to  maintain 
the  general  strength  of  the  patient ;  and,  lastly,  to  promote  the  healing  of 
the  wound. 

To  meet  the  first  requirement,  we  must  aim  at  destroying  the  virulent 
morbid  action  which  is  present,  and  substitute  for  it  a  healthy  process  of 
recovery.  For  this  purjjose  caustics  of  all  kinds  and  degrees  of  potency 
iiave  been  employed  :  the  actual  cautery  (Paquelin's  or  the  galvanic),  fuming 
nitric  acid,  solution  of  bromine,  the  strong  solution  of  perchloride  of  iron, 
solid  chloride  of  zinc,  nitrate  of  silver,  chloride  of  calcium,  butter  of  anti- 
mony, Vienna  paste,  and  saturated  solutions  of  iodine  in  tincture  of  iodine 
are  but  a  few  of  the  many  escharotics  which  have  been  used,  and  frequently 
with  success.  Some  practitioners  are  in  favor  of  an  early  resort  to  these 
strong  measures,  supporting  their  view  on  the  ground  that  the  further  the 
disease  is  allowed  to  spread  the  greater  the  danger  of  sejjtic  infection,  and 
that  noma  is  a  disease  in  which  (like  anthrax  and,  some  would  say,  syphilis 
also)  the  local  lesion  exists  for  a  relatively  considerable  time  before  general 
sepsis  ajijjcars,  in  which  period  the  best  chance  for  destroying  the  disease 
exists.  It  is  certain,  however,  that  if  this  plan  of  treatment  be  adopted 
the  application  should  be  thorough  and  complete  at  first ;  short  of  that,  the 
irritation  induced  may  only  favor  the  sjjread  of  the  disease.  It  is  very 
desirable,  also,  that  the  range  of  application  should  be  entirely  under  con- 
trol, and  the  caustics  should  not  be  permitted  to  destroy  beyond  the  neces- 
sary limits :  this  is  very  difficiult  to  avoid  when  fluids  are  used,  however 
excellent  they  may  otherwise  be,  and  even  the  various  forms  of  paste 
recommended  are  open  to  a  similar  objection.  For  this  reason,  the  actual 
cautery  is  by  far  the  best :  the  operator  can  see  exactly  what  he  is  doing, 
and  its  power  of  destruction  is  complete  and  immediate.  To  insure  the 
most  effectual  application,  it  is  desirable  to  cut  away  all  the  dead  slough 
before  using  the  caustic,  or,  if  the  case  be  in  the  early  stage  before  the 
eschar  is  formed,  to  incise  the  swelling  and  so  permit  the  agent  to  effect 
its  purpose  completely.  It  should  be  remembered  that  the  mucous  sur- 
face might  be  treated  in  the  same  way  as  the  external  wound ;  and  here 
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again  the  cautery  is  far  more  convenient.  An  anaesthetic  should  be  admin- 
istered. 

Other  physicians  advise  milder  applications,  at  least  to  commence 
with,  before  having  recoui-se  to  the  more  heroic  treatment,  and  point  to 
successes  with  them  in  justification  of  their  plan.  A  mixture  of  sulphate 
of  copper  two  drachms,  and  powdered  cinchona  bark  one-half  ounce,  in  four 
ounces  of  water,  to  be  applied  over  the  wounds  twice  a  day,  is  highly 
recommended  by  Dr.  J.  Lewis  Smith,  of  New  York.  Even  such  mild 
remedies  as  chlorate  of  potassium  or  subnitrate  of  bismuth,  powdered 
over  the  surface  two  or  three  times  daily,  have  been  advocated,  combined 
with  painting  the  gangrenous  surface  in  the  mouth  with  a  two-per-cent. 
solution  of  resorciu.  ^yhichever  of  the  above  means  be  adopted,  it  is 
needful  to  supplement  them  with  antiseptic  applications,  if  only  to  over- 
come the  pungent  fetor :  dusting  the  surface  with  powdered  charcoal,  iodo- 
form, or  salicylic  acid,  or  lotions  of  carbolic  acid  ten  per  cent.,  of  chlori- 
nated soda,  of  eucalyptol,  of  terebeue,  or  of  Condy's  fluid  dabbed  over  the 
surface,  or  more  conveniently  administered  as  a  spray,  are  suitable  for  this 
purpose. 

For  its  local  action  chlorate  of  potassium  is  given  in  ten-grain  doses 
every  five  hours,  and  Dr.  West  refers  to  cases  cured  by  this  means  together 
with  good  feeding  and  without  any  use  of  caustics. 

Inasmuch  as  the  pulmonary  and  intestinal  symptoms  are  largely  due  to 
putrid  matter  which  reaches  the  lungs  and  the  stomach  from  the  mouth, 
the  child  should  be  so  placed  in  bed  as  to  permit  the  freest  evacuation  of 
the  discharges  and  to  avoid  as  far  as  possible  their  entering  into  trachea  or 
gullet ;  it  has  even  been  suggested  tliat  tracheotomy  should  be  j)erformed, 
so  that  the  air  which  enters  the  lungs  shall  not  be  contaminated  by  passing 
through  the  mouth. 

Every  effort  must  be  made  to  sustain  the  child's  strength  by  good  food, 
wine,  and  tonics.  Strong  beef  tea,  eggs,  milk,  minced  and  pounded  meat, 
and  farinaceous  food,  should  be  given  day  and  night  at  frequent  intervals. 
Often  no  difficulty  is  experienced  in  giving  nourishment,  but  sometimes, 
from  the  prostrate  condition  of  the  patient,  it  may  be  almost  impossible, 
and  feeding  by  the  nose  or  by  nutrient  euemata  and  suppositories  should  be 
resorted  to.  Mixtures  containing  quinine  and  iron  should  be  given  regularly 
every  four  to  six  hours. 

To  clean  the  wound  and  remove  the  sloughs,  whether  caustics  be  em- 
ployed or  not,  charcoal  poultices  or  boracic-acid  fomentations  are  convenient, 
and  when  the  surfaces  are  showing  indications  of  granulation  this  may  be 
encouraged  by  lotions  of  boracio  acid  (twenty  grains  to  the  ounce),  chlorate 
of  potassium  (ten  grains  to  the  ounce),  sulphate  of  zinc  (two  grains  to  the 
ounce),  or  tincture  of  myrrh,  or  by  an  ointment  composed  of  two  drachms 
of  balsam  of  Peru  and  one  ounce  of  vaseline.  Care  should  be  taken  during 
the  slow  process  of  healing  that  the  tissue  which  closes  the  wound  does 
not  form  such  adhesions  as  may  interfere  with  the  proper  opening  of  the 
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mouth  ;  but,  owiug  to  subsequent  contraction  of  the  cicatrices,  it  is  impos- 
sible to  avoid  considerable  deformity,  which  is  only  partially  remediable 
by  plastic  operations. 


SUPPUEATIVE  INFLAMMATION  OF  THE  GUMS. 

Sjmonymes. — Gumboil,  Parulis. 

This  common  affection,  which  is  more  fully  treated  of  elsewhere  under 
the  heading  Alveolar  Abscess,  may  be  here  referred  to  as  a  localized  form 
of  suppurative  inflammation  in  which  the  mucous  membrane  of  the  gums 
and  cheeks  becomes  involved.  Usually  commencing  from  a  carious  fang, 
but  by  no  means  always  so,  the  dental  periosteum  becomes  inflamed  and 
converted  into  an  abscess-sac,  which,  increasing  in  size,  destroys  the  thin 
alveolar  wall  of  bone  and  bursts  into  the  submucous  tissue,  in  which  it 
spreads,  finally  pointing  on  the  surface  of  the  mucous  membrane.  Accom- 
panying the  development  of  the  abscess  is  a  very  extensive  swelling  of  the 
face,  which  produces  considerable  distortion,  particularly  if  the  mischief  be 
situated  in  the  upper  jaw.  In  most  cases  the  boil  bursts  into  the  mouth  in 
the  groove  between  the  gum  and  the  cheek,  or  on  the  gum  ;  sometimes,  when 
the  fangs  of  the  teeth  are  long  and  extend  beyond  the  level  of  the  reflection 
of  the  mucous  membrane  on  to  the  cheek, — seldom,  therefore,  occurring 
Avith  the  milk-teeth, — the  abscess  may  burrow  in  the  connective  tissue  and 
point  on  the  cheek  or  under  the  chin  ;  and  very  rarely,  with  inflammation 
at  the  roots  of  the  upper  incisors  or  canines,  the  pus  may  burrow  and 
finally  burst  at  the  posterior  margin  of  tiie  hard  palate. 

Treatment. — If  the  tooth  be  too  far  damaged  to  be  restored,  it  is  well 
to  extract  it  at  once,  and  at  the  same  time  open  the  gumboil  in  the  mouth 
with  a  narrow  bistoury  :  the  free  exit  of  the  pus  in  both  directions  soon 
allo\\'s  of  cure.  If  the  tooth  be  not  removed,  a  fistula  is  apt  to  remain 
from  the  open  abscess-cavity  to  the  carious  fang,  with  a  chronic  discharge 
of  matter.  Extraction  should  at  once  be  performed  if  the  abscess  be  point- 
ing on  the  surface  of  the  skin,  as  it  is  highly  desirable  to  avoid  a  superficial 
opening.  Even  after  the  removal  of  the  offending  tooth  the  abscess-cavity 
may  fail  to  close,  and  may  become  converted  into  a  serous  cyst  which  may 
refill  again  and  again,  recpiiring  for  its  complete  cure  sucli  treatment  as  will 
insure  its  closure  by  adhesive  inflammation.  Hot  fomentations  or  poultices 
to  the  face,  unless  the  abscess  be  threatening  to  burst  through  the  skin,  and 
bread  or  fig  poultices  in  the  mouth,  may  be  usefully  employed  to  promote 
the  suppuration  and  relieve  the  pain,  which  rapidly  subsides  with  the 
swelling  when  the  jjus  is  evacuated. 
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SYMPTOMATIC  AFFEOTIOIsrS  OF  THE  MOUTH. 

Under  this  title  may  be  conveniently  grouped  those  morbid  conditions 
of  the  mouth  Avhich  form  but  a  part  of  various  maladies  and  are  not  of 
themselves  the  primary  or  essential  disease.  All  varieties  of  stomatitis  are 
met  with  under  these  circumstances,  from  the  simplest  catarrh  to  extensive 
and  characteristic  ulceration ;  the  mucous  membrane  of  the  mouth  may 
also,  like  the  skin,  afford  a  site  for  certain  eruptions,  and  there  are  a  few 
,  other  abnormal  symptoms  which  may  be  described.  Most  of  them  will 
receive  detailed  reference  in  their  appropriate  places  in  this  work,  and  are 
merely  mentioned  here  for  the  purpose  of  completeness  of  this  article. 

In  many  of  the  acute  specific  fevers  the  buccal  mucous  membrane  ex- 
hibits a  more  or  less  marked  inflammatory  state,  or  there  may  even  be 
eruptions  of  the  rash  peculiar  to  the  disease.  As  a  cause  of  simple  stoma- 
titis measles  has  already  been  mentioned.  The  appearances  may  be  little 
more  than  a  mottled  i-edness  of  the  palate  and  inner  surface  of  the  cheeks, 
with  an  increase  in  the  secretions ;  the  blush  on  the  soft  palate,  dotted  with 
numerous  minute  red  papules,  may  precede  the  cutaneous  rash,  or  there 
may  be  very  distinct  swelling  of  the  gums,  and  general  hypersemia  of  the 
mucous  membrane,  with  here  and  there  thin,  pearly-white  patches  of  pro- 
liferated epithelium,  which  gradually  come  off  as  the  disease  subsides  ;  some- 
times superficial  erosions  are  to  be  noticed  and  aphthae  appear.  Gaucrum 
oris  may  not  develop  until  after  the  measles  has  passed.  In  scarlet  fever 
a  moderate  increase  in  the  redness  of  the  mouth  is  sometimes  to  be  seen 
extending  forward  from  the  inflamed  fauces.  The  characteristic  vesicular 
and  pustular  eruptions  of  varicella  and  variola  are  occasionally  seen  on  the 
inner  surface  of  the  cheeks,  on  the  tip  and  edges  of  the  tongue,  and  on 
the  palate,  where  they  may  leave  small  ulcers.  Diphtheria,  as  causing 
the  formation  of  membranous  patches  in  the  mouth,  has  been  previously 

referred  to. 

Syphilis  is  the  cause  of  numerous  affections  of  the  mouth,  though  rarely 
if  ever  are  they  limited  to  this  region.  The  oral  mucous  membrane  may 
participate  in  the  general  swollen  catarrhal  condition  so  noticeable  in  the 
nasal  chambers  in  congenital  cases  of  the  disease ;  more  often  are  there  to 
be  seen  mucous  tubercles,  fissures,  or  ulcers  about  the  angles  of  the  mouth 
or  on  the  inner  surface  of  the  cheeks  or  on  the  palate,  resisting  all  treat- 
ment except  that  of  a  specific  character,  and  even  with  that  sometimes 
proving  very  obstinate.  The  cicatrices  by  ^vhich  the  ulcers  round  the 
mouth  \re  healed  may  so  pucker  and  contract  as  very  considerably  to 
diminish  the  size  of  the  oral  aperture.  The  characteristic  ulcer  of  the 
acquired  disease  has  been  met  with  in  the  mouth  in  children. 

The  affection  of  the  mouth  which  forms  one  of  the  marked  features  of 
scurvy  is  essentially  a  stomatitis,— or,  rather,  gingivitis,  since  the  gums  are 
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almost  solely  involved.  There  is  a  swolleu,  spougy  condition  of  tlie  mucous 
membrane  of  the  alveolar  border,  which  easily  bleeds  and  is  in  older  ciiil- 
dreu  associated  with  much  fetor,  especially  ^\•hen  the  disease  proceeds  to 
ulceration,  as  is  very  commonly  the  case.  The  livid  gums  separate  away 
from  the  teeth,  which  in  extreme  cases  fall  out,  and  the  inner  surface  of  the 
cheeks  and  lips  and  the  tongue  are  spotted  with  ecchymoses,  some  of  wiiich 
may  become  bleeding  ulcers.  It  is,  however,  but  one  symptom  of  a  general 
disease,  ^vhicll  is  treated  of  elsewhere,  and  \vhich  is  not  strictly  a  local  affec- 
tion of  the  mouth,  nor,  indeed,  is  it  of  so  frequent  occurrence  in  children  as 
in  adults.  In  those  badly-nourished,  ill-cared-for  young  children  in  wlioni 
the  scurvy  appears  to  be  associated  with  rickets,  as  described  by  Dr.  Barlow 
in  this  volume,  there  occurs  very  frequently,  though  not  invariably,  "a 
sponginess  of  the  gums,  with  tendency  to  bleed,  and  some  putrid  odor." 
The  swelling  is  most  marked  where  the  teeth  are  cut,  and  occasionally  iu 
place  of  the  swelling  "small  localized  ecchymoses  have  been  seen  beneath 
tlie  Kum  in  tlie  situation  of  the  on-coming  teeth."  ' 

Those  profound  conditions  of  malnutrition  which  favor  rupture  of  the 
capillaries  and  escape  of  blood  into  the  tissues  lead  to  the  production  of 
petechise  in  the  oral  mucous  membrane,  such  as  are  seen  iu  the  various  forms 
of  purpura. 

The  characteristic  vesicles  of  herpes  and  the  bullre  of  pemphigus  are  not 
infrequently  seen  in  the  mouth,  often  leaving  abrasions  and  ulcerations  of 
the  mucous  membrane :  more  rarely  are  the  eruptions  of  the  varieties  of 
urticaria  met  with  in  that  situation. 

In  1873  the  late  Dr.  John  Murray  communicated  to  the  Royal  Medico- 
Chirurgical  Society  of  London,  in  a  paper  afterwards  published  in  the 
Transactions  for  that  year,  a  description  of  a  very  remarkable  condition 
affecting  nearly  equally  three  children  in  one  family.  Associated  with 
numerous  connective-tissue  tumors  of  the  scalp,  forehead,  neck,  trunk,  and 
extremities  and  a  very  peculiar  condition  of  clubbing  of  the  fingers  was  a 
jjeculiar  state  of  the  gums,  which  were  "  everywhere  greatly  hypertrophied 
and  almost  completely  burying  the  teeth,  forming  in  parts  numerous  papil- 
lomatous or  polypoid-looking  growths,  and  in  other  situations  presenting  a 
peculiar  fungating  appearance.  The  enlargement  of  the  gums  was  most 
marked  at  their  upper  and  free  surface,  where  they  were  most  flattened  out 
and  in  parts  hardened  by  the  pressure  of  the  opposing  gums.  They  pre- 
sented the  natural  color,  and,  although  in  parts  somewhat  soft,  vascular, 
and  spongy-looking,  they  mostly  felt  firm  and  fibrous  to  the  touch.  It  was 
alleged  that  they  had  a  tendency  to  bleed.  The  mucous  membrane  of  the 
oral  cavity  was  elsewhere  in  every  respect  normal,  the  disease  being  dis- 
tinctly limited  to  the  gums."  This  curious  appearance  was  first  observed 
when  the  teeth  were  cut,  and  some  time  before  the  tumors  and  the  state  of 
the  fingers  were  noticed. 

•  See  Dr.  Barlow's  paper,  Trans.  Koyal  jMed.-Chir.  Soc,   1883. 
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Very  similar  cases,  so  far  as  the  gums  were  conceruecl,  are  recorded 
by  Prof.  Gross,'  Mr.  Pollock,-  Mr.  Heath,^  Dr.  Watermau,*  aud  Mr.  Mac- 
Gillivray.*  lu  uoue  of  these  children  were  there  any  of  the  fibromata  aud 
fibrous-tissue  developments  so  marked  iu  Dr.  Murray's  cases,  although 
some  were  unusually  pilose  and  most  were  of  ^\■eakeued  intellect.  Several 
of  these  cases  are  described  as  congenital,  while  in  others  the  hypertrophy 
of  the  gums  was  distinctly  stated  as  not  noticed  until  the  teeth  appeared. 
Sections  of  the  tissue  when  removed  aud  submitted  to  microscopic  exami- 
nation disclosed  nothing  beyond  overgrowth  of  the  normal  constituents  of 
the  mucous  membraue.  Paring  off  the  hypertrophied  gums  was  found  to 
be  of  no  avail,  as  the  growth  had  invaded  the  alveoli  aud  a  recurrence  of 
the  conditions  soon  took  place.  Nothing  short  of  complete  removal  of 
the  bone  and  teeth  with  the  gums  has  been  effective. 

Hemorrhage  from  the  mouth,  except  when  due  to  some  local  condition, 
such  as  ulceration,  is  rare,  and  iu  this  respect  contrasts  with  epistaxis. 
Along  with  bleeding  from  other  surfaces  it  is  a  symptom  of  haemophilia, 
and  of  a  peculiar  form  of  this  disease  described  by  Drs.  Ritter  aud  Epstein 
in  the  Oesterreich.  Jahyb.  f.  Pad.,  1871  aud  1876.  This  affection  is  strictly 
limited  to  the  new-born,  and  it  diminishes  in  severity  with  every  week  of 
life.  A  case  of  this  rai'e  couditiou  is  described  in  the  Archives  of  Pediatrics, 
June,  1888,  where  a  niue-days-old  infant  bled  to  death  from  the  mouth 
after  its  tona-ue  had  been  rubbed  with  a  cloth  for  the  cure  of  thrush. 

Salivation  is  an  event  of  frequent  occurrence  in  children.  Apart  from 
the  increased  flow  which  usually  accompanies  dentition  and  the  ptyalism 
caused  by  such  drugs  as  mercury,  the  iodides,  or  pilocarpine,  it  is  a  charac- 
teristic symptom  of  several  of  the  oral  affections  already  described,  such  as 
ulcerative  stomatitis  and  noma.  Diseases  of  the  gastro-intestinal  tract  and 
of  the  pancreas  are  sometimes  complicated  with  this  condition,  possibly  in- 
duced reflexly  via  branches  of  the  vagus  as  the  afferent  nerve  to  the  medulla 
and  thence  to  the  vessels  and  secreting  structures  of  the  glands.  In  rare 
cases  of  disease,  tumors,  etc.,  of  the  medulla  oblongata  or  of  the  flxcial  nerve, 
salivation  has  also  been  known  to  occur.  A  frequent  dribbling  from  the 
mouth  by  no  means  necessarily  implies  increased  secretion,  since  there  may 
be  failure  in  swallowing  what  is  really  but  a  normal  quantity.  Some  very 
interesting  cases  of  ptyalism  have  been  seen  in  perfectly  healthy  children 
quite  free  from  constitutional  or  local  disease,  and  at  ages  from  two  to  eight 
years,  outside  the  period  of  dentition.  Dr.  Bohn,"  wlio  has  specially  called 
attention  to  these  cases,  affirms  that  the  secretion  is  mostly  excessive  when 
the  children  are  up  and  about,  is  much  reduced  when  they  lie  down,  and 


1  System  of  Surgery,  1862. 

2  Holmes's  System  of  Surgery. 

3  On  Diseases  of  the  .laws,  1884,  and  in  Trans,  of  Odont.  Soc,  1879. 
*  Boston  Med.  and  Surg.  Jour.,  1809. 

6  Australian  Med.  Jour.,  1871. 

e  Gerhardt's  Hand-Book  of  Diseases  of  Children,  vol.  iv.,  1880. 
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ceases  when  they  sleep.  He  notes  its  emotional  aspect,  and  regards  it  as  a 
neurosis.  The  affection  tends  to  disappear  as  the  children  grow  up.  The 
saliva  when  thus  abnormally  abundant  is  diffluent,  with  flakes  containing 
epithelial  cells  and  mucous  corpuscles ;  it  is  apt  to  be  mixed  with  viscid 
mucus  when  there  is  much  stomatitis.  It  is  alkaline  or  neutral,  rarely  if 
ever  acid  unless  from  decomposition  of  sugar,  etc.,  in  the  mouth ;  the  pro- 
portion of  ptyalin  is  deficient. 

For  the  salivation  of  the  various  forms  of  stomatitis  chlorate  of  potas- 
sium is  the  surest  remedy,  whilst  for  the  neurotic  form  iron  or  arsenic  has 
been  found  most  useful,  notwithstanding  that  ancemia  could  not  be  assigned 
as  the  reason  for  the  symptom.  Atropine  has  a  markedly  controlling  effect 
over  the  secretion,  and  when  the  cause  is  absolutely  irremovable  is  a  valu- 
able palliative.  Dr.  Finlayson '  records  a  case  of  idiopathic  salivation 
in  a  strong,  healthy  child  six  years  old  who  had  formerly  suffered  from 
measles  and  pertussis,  in  whom  the  average  amount  of  secretion  was  tliirty 
ounces  in  twenty-four  hours,  and  who  was  cured  in  a  month  by  one-fourth 
grain  of  extract  of  belladonna  given  three  times  daily.  This  case  was 
strangely  complicated  by  attacks  of  severe  abdominal  pain  lasting  for  lialf 
an  hour,  of  entirely  unknown  cause. 

The  opposite  condition  of  "dry  mouth"  (aptyalism  or  xerostomia  of 
Hutchinson),  due  to  suppression  of  the  salivary  and  buccal  secretions,  has 
not  been  met  with  as  an  idiopathic  affection  in  children,  so  far  as  I  am 
aware.  Occurring  in  adults  as  a  temporary  result  of  cei'tain  mental  phases, 
as  fright,  or  more  permanently  from  unknown  causes,  it  has  only  hitherto 
been  noted  in  children  as  a  symptom  of  the  febrile  state,  or  as  the  result 
of  blockage  of  the  nares,  whereby  the  air  to  the  luugs  was  made  to  pass 
through  the  mouth. 


DISEASES   OF   THE  TONGUE. 

The  tongue  largely  participates  in  the  affections  of  the  mouth  which 
have  been  described,  but  there  are  several  morbid  conditions  restricted  in 
great  measure  to  the  organ  Avhich  require  description.  It  is  also  usual  to 
regard  the  appearance  of  the  tongue  as  in  some  degree  indicative  of  the 
state  of  the  stomach,  and,  although  it  is  easily  possible  for  many  mistakes  to 
be  made  by  relying  too  completely  on  the  association,  nevertheless  the  char- 
acters of  the  tongue,  as  regards  its  shape,  size,  and  condition  of  surface,  are 
frequently  representative  of  changes  in  other  parts  of  the  alimentary  tract : 
these  characters  are  for  the  most  part  referred  to  under  their  appropriate 
headings. 

'  Glasgow  Medical  Journal,  August,  1882. 
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ACUTE   INFLAMMATION  OF   THE   TONGUE. 

This  coudition  is  occasionally  met  with  in  children,  though  perhaps  with 
less  frequency  than  in  adults.  It  is  essentially  an  acute  affection,  most  com- 
monly determined  by  exposure  to  cold  and  damp,  very  much  as  a  quinsy  is 
produced,  and  far  less  often  by  septic  matters,  corrosive  substances,  boiling 
fluids,  injury,  or  the  stings  of  animals  which  have  gained  entrance  to  the 
mouth. 

Witliin  a  very  few  hours  the  disease  is  fully  established,  though  Avith 
much  variation  in  the  degree  to  which  the  symptoms  are  developed.  The 
most  striking  sign  is  the  enormous  swelling  which  the  tongue  undergoes, 
filling  up,  as  it  may,  the  cavity  of  the  mouth  and  jjrotruding  beyond  the 
lips,  becoming  at  the  same  time  excessively  tender  and  painful,  and  coated 
with  a  thick  fur  except  at  the  exposed  parts,  which  are  dry  and  cracked. 
There  is  a  copious  discharge  of  saliva.  The  obstruction  caused  by  the 
swollen  organ  renders  the  patient  unable  to  speak,  and  able  only  with  diffi- 
culty to  swallow  or  even  to  breathe.  There  is  always  a  rise  of  temperature, 
though  seldom  above  101°  or  102°  F.  Some  swelling  of  the  sublingual 
glands  exists. 

The  coudition  tends  to  subside,  and,  as  a  rule,  begius  to  do  so  within  a 
few  days,  the  tongue  quickly  regaining  its  normal  size,  frequently  leaving 
some  superficial  sloughing  and  ulceration  on  the  dorsum.  The  other  symp- 
toms rapidly  diminish  with  the  improvement  in  the  tongue.  Sometimes, 
whether  from  the  virulence  of  the  cause  or  from  the  idiosyncrasy  of  the 
patient,  there  follows  a  localized  suppuration  in  the  tongue-substance, — an 
abscess, — which  gives  rise  to  a  variable-sized  circumscribed  swelling  in  one- 
half  of  the  organ,  which  lasts  perhaps  for  some  time  after  the  acute  in- 
flammation has  passed  off",  and  which,  being  unaccompanied  by  fever,  may 
at  first  escape  notice.  Indeed,  most  of  the  cases  (and  they  are  not  numerous) 
of  abscess  of  the  tongue  which  have  been  recorded  have  given  no  history 
of  symptoms  preceding  the  swelling  or  perhaps  until  after  its  rupture  and 
the  discharge  of  its  contents,  the  abscess  frequently  running  its  course  almost 
unnoticed  by  the  patient,  and  when  attention  is  called  to  it  there  may  be  no 
recognizable  fluctuation  and  nothing  beyond  the  swelling  to  be  discovered. 

Except  for  the  obstruction,  which  may  sometimes  assume  alarming  pro- 
portions, acute  glossitis  is  not  a  serious  disease,  and  only  in  extreme  eases 
calls  for  special  treatment  beyond  a  saline  aperient  and  confinement  of  the 
child  in  a  steamed  atmosphere,  giving  such  fluid  food  as  can  be  most  easily 
swallowed,  and,  if  possible,  ice  to  suck,  whilst  keeping  the  extruded  part 
moist  with  glycerin  and  borax.  Should  active  interference  be  required, 
leeches  may  be  applied  under  the  jaw,  or  an  incision  three-fourths  of  an 
inch  to  one  inch  long  and  one-fourth  of  an  inch  deep  with  a  sharp  bistoury 
into  the  substance  of  the  tongue  about  one-half  inch  each  side  of  the  raphe 
affords  the  most  effective  and  certain  relief,  the  swelling  quickly  yielding  to 
the  moderate  bleeding  which  ensues.     If  an  abscess  be  diagnosed,  or  if  a 


990  DISEASES    OF    THE    MOUTH. 

localized  swelling  have  existed  iu  the  tongue  for  some  time,  with  no  enlarge- 
ment of  the  neighboring  lymphatics  or  ulceration  of  tlie  surface  over  it,  it  is 
best  to  open  by  incision,  with  or  without  a  previous  exploratory  puncture. 

ULCERATION   OF  THE   TONGUE. 

The  exposed  situation  of  the  tongue  to  irritation  from  ingesta,  teeth, 
etc.,  determines  the  frequent  occurrence  of  ulceration  ;  and  the  same  circum- 
stance may  account  for  its  being  a  favorite  locality  for  the  manifestation  of 
idcerative  destruction  predisposed  to  by  certain  morbid  constitutional  states. 

The  various  causes  which  lead  to  the  nlceration  of  tlie  mouth  for  the 
most  part  tend  to  affect  the  tongue  in  a  similar  manner,  and  need  not  be 
referred  to  again  beyond  mentioning  that  while  the  disease  especially  known 
as  ulcerative  stomatitis  is  more  generally  limitetl  to  the  gums  and  adjacent 
cheelv  and  less  often  extends  to  the  edges  of  the  tongue,  the  simple  form  of 
ulceration,  as  from  a  broken  tooth  or  from  too  irritating  or  too  hot  food, 
more  frequently  attacks  the  tongue  than  tlie  other  parts  of  the  mucous  sur- 
face. The  tongue  is  affected  by  aphthous  ulceration  about  equally  with  the 
rest  of  the  moutli,  and  the  ulcers  which  may  follow  herpes  or  the  eruption 
of  variola  and  varicella  are  more  commonly  seen  on  this  organ  than  else- 
where in  the  mouth.  Mercurial  ulceration  is  extremely  infrequent  in  this 
situation  in  children. 

The  primary  ulcer  of  syphilis  has  been  seen  in  children  on  the  tip  of 
the  tongue,  and  fissures  and  cracks  as  well  as  ulcers  of  all  degrees  of  depth 
are  not  uncommon  as  the  result  of  the  congenital  affection  ;  along  the  edge 
where  the  teeth  may  be  the  exciting  cause,  mucous  tubercles  are  more  com- 
monly developed. 

The  tubercular  or  strumous  ulcer  is  of  very  doubtful  occurrence  in 
children :  I  have  met  with  no  recorded  case. 

In  a  large  proportion  of  cases  of  whooping-cough  it  has  long  been 
known  that  shallow  oval  ulcers  with  clean-cut  edges  and  often  covered  with 
a  yellowish  layer  are  to  be  seen  close  to  the  frsenum  liuguse,  generally  single 
and  very  rarely  double.  They  were  formerly  regai'ded  as  a  primary  phe- 
nomenon of  the  general  disease,  and  were  even  compared  to  the  initial  sore 
of  syphilis :  it  is  now  recognized  that  they  are  caused  by  chafing  of  the 
under  surface  of  tlie  tongue  against  the  sharp  lower  incisors  during  the 
paroxysm  of  the  cough.  They  are  very  difficult  to  cure  so  long  as  the 
cough  lasts,  but  when  that  ceases  they  readily  heal :  they  appear  sometimes 
to  be  benefited  by  being  touched  with  glycerole  of  tannic  acid. 

NEW   GROWTHS   OP   THE   TONGUE. 

The  tongue  is  sometimes  even  in  children  the  seat  of  new  growths. 
These  are  frequently  congenital  in  origin,  though  they  may  not  be  noticed 
until  some  time  after  birth.     Among  others,  rare  cases  have  been  recorded 
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from  time  to  time  of  papillomata  or  warty  growths,'  of  fibrous-tissue 
tumors,^  of  fibro-eellular  tumors,^  of  glandular  tumors/  of  sarcoma,'  of 
keloid,*  and  of  cystsJ  Vascular  tumors  or  na;vi,  at  least  the  venous  variety, 
are  somewhat  more  common ;  they  also  are  usually  congenital,  and  form 
livid  elevations  on  the  mucous  membrane  of  the  anterior  part  of  the  tongue, 
giving  rise  to  no  pain  or  other  symptom,  except  bleeding  should  they  be 
wounded.  They  may  increase  iu  size,  or  shrivel,  or  undergo  warty  degen- 
eration :  for  a  well-marked  case  of  the  latter  change  see  "  Transactions  of 
the  Pathological  Society,"  1875.  Syphilitic  gummata  have  been  found  iu 
the  tongue  in  children.* 

The  appearance  of  the  tongue  in  children  is  very  variable,  although 
probably  not  to  the  same  extent  as  iu  adults,  but  the  diagnostic  value  of 
these  appearances  is  certainly  very  slight  and  rarely  to  be  taken  as  evidence 
of  the  condition  of  the  stomach.  Mv.  Butliu '  showed  that  the  fur  on  the 
tongue  consists  mainly  of  masses  of  organisms — mostly  micrococcus  and 
bacillus  subtilis — adhering  to  the  filiform  papillte,  "tiie  epithelium  and 
food-debris  being  unimportant  and,  as  it  were,  accidental  constituents." 
The  tongue  in  most  children  is  slightly  furred,  and  in  infants  this  is  at- 
tributable, among  other  reasons,  to  a  deficient  ability  on  their  part  to  clean 
it.  In  some  diseases  this  thin  coating  becomes  thicker,  as  in  scarlet  fever, 
when  the  fungiform  papillae  stand  out  large,  red,  and  prominent  amid  a 
dense  layer  of  white  or  dirty-white  or  faintly-yellowish  fur ;  on  the  other 
hand,  a  severe  gastro-enteritis  may  exist  without  the  tongue  undergoing 
any  noticeable  alteration.  In  some  febrile  states  the  surface  may  be  dry, 
brown,  and  cracked,  the  denuded  parts  being  bright  red.  The  peculiar 
condition  known  as  "  black  tongue"  or  nigrities,  due  to  black  particles  in 
or  upon  the  epithelial  scales  which  cover  the  filiform  papilla, '"  has  not  beeu 
seeu  in  children,  so  far  as  I  know." 

'  Mr.  Brviuit,  British  Medical  Journal,  18G3,  vol.  i.  ;  >Ir.  Gutliii,  Diseases  of  the 
Tongue,  p.  247. 

2  British  Medical  Journal,  1885,  vol.  ii.  p.  lOljl. 

»  F.  Mason,  Path.  Soc.  Trans.,  1863  and  1866. 

'  Dr.  Hickman,  Path.  Soc.  Trans.,  1869;  R.  Parker,  ib.,  1881. 

°  .Jacobi,  Amer.  Jour,  of  Obstetrics,  1877. 

«  Sedgwick,  Trans.  Path.  Soc,  1861. 

'  Dr.  Hadden,  Trans.  Path.  Soc,  1886. 

"  Dr.  Barlow,  Trans.  Path.  Soc,  1880.  The  same  physician  has  told  me  of  another 
ease  in  a  child,  which  ulcerated  through  to  the  surface. 

'  St.  Bartholomew's  Hospital  Reports,  1879. 

'"  Hutchinson,  Med.  Press  and  Circ,  1883,  vol.  xi. 

"  The  normal  occurrence  of  micro-organisms  in  the  mouth  is  .a  subject  of  great  interest. 
Vignal  (Arch,  de  Physiol.  Norm,  et  Path.,  1886)  has  described  and  drawn  a  large  number 
of  different  forms,  including  cocci,  leptothrix  buccalis,  bacterium  termo,  bacillus  subtilis, 
and  many  other  bacilli  and  vibriones,  as  constantly  occurring  in  the  oral  cavity,  and, 
although  under  most  circumstances  their  presence  gives  rise  to  no  inconvenience  or  disease, 
it  is  at  least  open  to  question  whether,  under  the  conditions  which  an  altered  soil  such  as  a 
state  of  fever  (measles,  etc.)  may  provide,  some  may  not  come  to  acquire  virulent  properties, 
the  results  of  which  are  seen  in  noma  and  possibly  in  some  forms  of  ulcerative  stomatitis. 
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ERUPTIONS  ON   THE   TONGUE. 

The  eruptions  of  variola,  varicella,  and  herpes  have  been  found  on  the 
tongue,  the  last  with  considerable  frequency ;  and  one  case  is  on  record 
where  the  tip  of  the  tongue  was  affected  with  xeroderma  pigmentosum. 

A  peculiar  eruption  limited  to  the  tongue,  described  under  various 
names,  as  the  "wandering  rash,"  "geographical  tongue,"  "lichenoid"  or 
"circinate  eruption,"  was  first  referred  to  in  France  by  Gubler.'  An  able 
paper  on  the  subject  appeared  in  the  Lancet,  May  10,  1884,  by  Dr.  Colcott 
Fox,  and  Mr.  Butlin  in  his  work  on  "Diseases  of  the  Tougue,"  1885,  de- 
scribes it  fully.  The  disease  chiefly  develops  on  the  dorsum,  and  thence 
may  extend  over  the  edge  to  the  under  surface  of  the  organ.  It  commences 
as  one  or  more  round,  raised,  whitish  patches,  M'hich  enlarge  peripherally 
like  "ringworm"  (to  which,  however,  it  has  no  real  resemblance),  and  very 
soon  form  a  series  of  rings  of  heaped-up  epitiielium  of  a  whitish  or  yellowish 
color,  M'ithin  wiiieli  is  a  red  zone  of  desquamated  surface,  whilst  the  centre 
is  a  red  glazed  area  devoid  of  filiform  papillse,  though  the  fungiform  remain. 
As  the  eruption  spreads,  the  centre  areas  become  re-covered  with  epithelium, 
the  duration  of  the  rings  being  about  six  days,  as  stated  by  Parrot.  Tlie 
circles,  meeting  one  another,  form  sinuous  lines  over  the  tongue,  subsiding 
and  advancing,  perhaps  for  months  or  years.  It  is  sometimes  accompanied 
by  much  itching  and  salivation,  but,  except  for  associated  dj'speptic  troubles, 
there  are  usually  no  symptoms.  The  original  idea  that  it  Avas  of  a  parasitic 
nature  has  been  quite  discarded,  since  no  special  fungus  has  been  found  in 
connection  with  the  rash,  and  there  is  no  evidence  of  any  relation  existing 
between  it  and  syphilis ;  some  regard  it  as  a  tropho-ueurosis.  It  has  been 
seen  in  infants  a  few  months  old,  and  the  majority  of  cases  occur  under 
the  age  of  two  years ;  exceptionally  adults  and  old  people  have  suffered. 
The  sexes  are  equally  affected.  It  has  been  known  to  recur.  From  its 
harmless  nature,  the  malady  calls  for  little  treatment, — to  which,  indeed,  it 
is  very  resistant ;  scarcely  anj-thing,  local  or  general,  can  be  said  to  influ- 
ence much  the  course  of  the  disease,  which  appears  to  wear  itself  out. 
Slightly  astringent  or  soothing  washes  and  tonics  may  be  tried. 


EAl^TJLA. 


The  condition  to  Avhich  this  term  is  applied  consists,  in  the  great  majority 
of  cases,  of  a  cystic  distention  of  the  Blandin-Nuhn  (mucous)  gland,  situated 
on  the  floor  of  the  mouth  immediately  under  the  tongue.  It  undoubtedly 
occurs,  though  rarely,  as  a  congenital  affection,^  and  subsequently  at  any 

'  Diet,  encyc.  des  Sci.  med.,  article  "  Bouche,"  1869. 
'  Lond.  Med.  Record,  1877,  p.  497,  various  references. 
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time  of  life.  The  determiuiug  cause  of  the  obstruction  of  the  acini  of  the 
gland  is  probably  inilammation  induced  by  various  irritants  to  which  the 
tip  of  the  tongue  is  exposed.  Another  view  of  the  pathogeny  of  the  con- 
dition is  held  by  Suzanne/  who  has  made  careful  dissections  of  the  cyst ; 
according  to  him,  it  is  a  mucous  transformation  of  certain  acini  of  the 
sublingual  gland,  and  the  mucous  glands  are  not  the  seat  of  the  disease. 
Microscopically  the  cyst-wall  is  lined  by  columnar  epithelium  in  various 
stages  of  proliferation  and  mucoid  degeneration,  the  swelling  itself  being 
bounded  by  a  fibro-elastic  layer  over  which  is  stretched  the  thinned  mucous 
membrane.  The  size  of  the  tumor  thus  produced  varies  from  that  of  a  pea 
to  that  of  a  walnut,  and  it  is  to  the  size  alone  that  any  inconvenience  or 
symptoms,  such  as  interference  with  the  movements  of  the  tongue,  are  due. 
Usually  limited  to  one  side  of  the  frsenum  linguse,  it  protrudes  as  a  tense, 
bluish,  translucent  swelling,  over  which  several  large  vessels  are  to  be  seen ; 
sometimes  the  cyst  itself  is  bilocular,  and  very  rarely  there  is  a  ranula  on 
each  side.  The  contents  are  mucus  more  or  less  viscid  :  the  fact  that  they 
do  not  consist  of  saliva,  coupled  with  the  circumstance  that  Wharton's  duct 
and  the  submaxillaiy  gland  are  generally  quite  normal,  has  led  to  the 
overthrow  of  the  older  view  that  ranula  was  due  to  obstruction  of  the  sali- 
vary duct.  But  Suzanne's  researches  show  that  the  affection  may  some- 
times really  be  a  mucoid  degeneration  of  some  lobules  of  the  gland,  leading 
to  an  accumulation  of  mucus,  and  not  of  saliva,  as  would  be  the  case  in  a 
simple  retention-cyst. 

For  the  successful  treatment  of  this  condition  extreme  measures  should 
be  adopted  at  once.  Merely  emptying  the  sac  by  puncture  is  insufficient ; 
it  will  refill  again  and  again :  adhesive  inflammation  should  be  set  up 
by  a  silver-wire  seton,  or  by  removal  of  a  part  of  the  cyst-wall,  leaving 
the  rest  to  heal  by  granulation.  Some  surgeons  recommend  complete  dis- 
section out  of  the  cyst  and  any  portion  of  gland  which  may  remain, 
while  others  are  content  with  injecting  the  cavity  with  a  few  drops  of  a 
one-in-ten  solution  of  chloride  of  zinc  or  touching  it  with  a  galvano-cautery. 
But,  although  the  submaxillary  gland  and  its  duct  take  no  part  in  the  pro- 
duction of  what  is  ordinarily  known  as  ranula,  the  latter  may  be  obstructed 
by  a  salivary  calculus,  leading  to  great  swelling  and  tenderness  of  the  gland 
itself  as  well  as  of  the  tongue  and  subjacent  parts  of  the  floor  of  the  mouth. 
Two  interesting  cases  are  detailed  by  Dr.  S.  Mackenzie.^  The  nature  of  the 
cause  being  detected  by  a  probe  passed  into  the  duct,  removal  of  the  calculus 
by  incision  should  be  at  once  performed,  when  the  symptoms  soon  subside. 

DERMOID   CYSTS. 
The  floor  of  the  mouth  is  also  the  seat  of  tumors  of  another  character, 
which  are  often  called  sebaceous,  from  the  soft  cheesy  nature  of  their  con- 


1  Arch,  de  Physiol.  Norm,  et  Path.,  Series  iii.  vol. 

2  Practitioner,  1881,  vol.  xxvii.  p.  266. 
Vol.  II.— 63 
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tents ;  more  properly  considered,  they  are  dermoid  cysts  developed  from  an 
infolding  of  the  superficial  layer  of  the  blastoderm.  Doubtless  congenital 
in  origin,  it  may  not  be  until  adult  life  that  they  are  noticed,  and  relatively 
few,  therefore,  are  met  with  in  children.  The  swelling  they  give  rise  to  is 
usually  confined  to  one  side,  of  a  yellowish  color,  and  not  translucent  like 
ranula,  and  sometimes,  extending  deeply  between  the  muscles,  may  be  per- 
ceptible externally  between  the  chin  and  the  hyoid  bone.  The  contents  are 
often  offensive  in  odor  and  of  varying  consistence,  being  composed  of  fatty 
matter,  epithelial  debris,  and  cholesterine  crystals,  sometimes  also  contain- 
ing a  few  hairs,  some  of  which  are  attached  to  the  inner  surface,  which 
closely  corresponds  in  structure  to  the  skin.  Complete  removal  of  the  un- 
opened sac,  if  possible  through  the  mouth,  is  the  most  satisfactory  treatment. 
Merely  emptying  it  by  incision  leaves  a  wound  which  is  very  intractable  in 
healing. 


HARE-LIP  AND  CLEFT  PALATE. 

Bt  J.  FORD   THOMPSON,  M.D. 


HAEE-LIP. 


Haee-lip  is  one  of  the  commonest  of  congenital  deformities.  It  bears 
a  striking  resemblance  to  the  natural  cleft  in  the  lip  of  the  animal  from 
which  it  receives  its  name,  but  differs  from  it  in  being  almost  always  to  the 
side  of  the  middle  line  of  the  upper  lip,  and  not  in  it,  as  is  the  case  in  the 
hare.  It  consists  in  a  vertical  fissure  or  fissures  through  a  part  or  the  whole 
of  the  lip,  the  result  of  arrest  of  development  in  early  embryonic  life. 

A  knowledge  of  the  process  of  development  of  the  face  renders  it  easy 
to  comprehend  all  the  congenital  defects  of  the  mouth,  but  it  will  be  neces- 
sary here  only  to  call  attention  very  briefly  to  the  part  in  which  we  are 
immediately  interested. 

The  central  process,  or  fronto-nasal  plate,  descends  from  the  cranium  in 
the  middle  line  in  front,  and  from  it  are  formed  the  prominent  portion  of 
the  nose,  septum  nasi,  columna,  intermaxillary  bone,  and  the  middle  part 
of  the  upper  lip.  On  each  side  there  descends  a  lateral  process,  the  superior 
maxillary  plates,  from  which  are  developed  the  cheeks,  the  superior  maxilla, 
and  the  sides  of  the  upper  lip.  In  normal  development  these  lateral  centres 
unite  posteriorly  to  form  the  soft  and  hard  palates,  and  in  front  they  fuse 
with  the  central  process  to  complete  the  alveolus  and  the  upper  lip,  the  lines 
of  union  in  the  soft  parts  being  beneath  the  nostrils. 

The  lower  lip  is  formed  from  the  inferior  maxillary  centres,  which  meet 
in  the  middle  line  and  join  the  superior  maxillary  centres  on  each  side  in  a 
line  extending  from  the  angles  of  the  mouth.  The  union  of  these  different 
segments  is  complete  about  the  tenth  week  of  foetal  life. 

Arrest  of  development  is  very  rare  except  between  the  central  and  the 
lateral  processes,  but  why  these  should  be  so  much  more  frequent  is  not 
apparent,  although  it  seems  probable  that  their  more  tardy  development 
may  in  some  measure  account  for  it,  as  it  is  well  known  that  such  defects 
are  more  likely  to  affect  parts  and  tissues  of  slowest  growth. 

As  to  the  determining  cause  of  the  arrest,  from  the  present  stand-point, 
absolutely  nothing  is  known.  It  is  probable  that  very  few  professional 
men  at  present  attach  any  importance  to  the  explanations  that  mothers  are 
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ever  ready  to  give  of  some  uervous  shock  or  maternal  impression  experi- 
enced during  their  pregnancies ;  for  upon  investigation  it  will  almost 
always  be  found  that  these  sights  have  been  seen  long  after  the  period  at 
which  they  could  possibly  have  influenced  the  development  of  the  parts  in 
question.  It  is  seen,  however,  at  a  glance  that  non-unions  between  these 
centres  will  give  rise  to  congenital  clefts,  and  the  various  grades,  varieties, 
and  complications  of  hare-lip  and  cleft  palate  are  made  intelligible. 

The  defect  may  be  limited  to  the  soft  parts  upon  one  side  of  the  central 
portion  of  the  lip,  or  it  may  affect  both  ;  it  may  extend  backward  and 
inward  through  the  alveolar  border  towards  the  middle  line  upon  one  or 
both  sides  of  the  incisive  bone,  as  the  cleft  of  the  soft  parts  may  be  single 
or  double ;  and  it  may  extend  through  a  part  or  the  whole  of  the  hard  and 
soft  palates. 

Males  are  more  frequently  affected  with  hare-lip  than  females ;  and  it 
sometimes  happens  that  the  child  is  afflicted  with  one  or  more  other  con- 
genital defects,  or  that  such  conditions  have  been  observed  in  other  members 
of  the  family ;  showing,  as  is  generally  admitted,  that  heredity  is  a  deter- 
mining influence  in  a  certain  percentage  of  cases. 

Simple  Hare-lip. — Simple  hare-lip  is  a  fissure  involving  more  or  less 
of  the  height  of  the  upper  lip,  situated  on  either  side  of  the  median  line, 
but  more  frequently  to  the  left.    It  may  be  complete  (Fig.  1)  or  incomplete 

Fio.  L  Fio.  2. 


(Fig.  2).  It  is  sometimes  so  slight  as  to  cause  a  mere  indentation  or  notch 
in  the  free  border  of  the  lip,  and  from  this  there  are  gradations  up  to 
complete  severance  of  the  two  sides,  with  the  fissure  extending  into  the 
nostril.  All  cases  falling  short  of  the  nostril  are  classed  with  the  incom- 
plete variety. 

The  margins  of  the  cleft  are  covered  with  mucous  membrane,  and  are 
in  every  respect  like  the  free  border  of  the  lip,  with  which  they  are  con- 
tinuous. The  gap  increases  in  width  from  above  downward  by  the  action 
of  the  muscles,  and  from  the  same  cause  is  exaggerated  in  crying  or  laugh- 
ing. The  inner  side  is  more  nearly  vertical,  the  other  being  drawn  out- 
ward and  frequently  much  rounded  off  below,  so  as  to  present  an  obtuse 
angle  at  its  juncture  with  the  free  border ;  the  sides  are  often  of  unequal 
size  and  length,  especially  in  the  complete  variety. 

In  the  imperfect  cases  there  is  rarely  any  additional  deformity.     Func- 
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tioaal  disturbance  is  comparatively  slight,  although  at  first  there  may  be 
some  difficulty  in  nursing,  and  later  in  life,  of  course,  if  not  remedied  by 
an  operation,  pronunciation  will  be  imperfect.  When  the  fissure  extends 
into  the  nostril  the  deformity  is  usually  much  greater  :  the  nose  is  flattened 
and  the  nostril  of  the  aifected  side  widened  by  the  drawiug  outward  of  the 
ala  by  the  action  of  the  facial  muscles ;  nursing  may  be  somewhat  more 
embarrassed,  but  mrely  sufficiently  so  to  interfere  materially  with  proper 
nourishment. 

There  is  a  form  of  simple  hare-lip  occasionally  observed  in  which  a  deep 
groove,  more  or  less  wide  and  long,  occupies  the  usual  position  of  the  fis- 
sure. In  these  cases  the  arrest  of  development  has  affected  only  the  mus- 
cular tissues  of  the  lip,  the  skin  and  mucous  membrane  being  continuous 
from  side  to  side. 

A  few  cases  of  central  fissure  have  been  reported,  but  they  are  too  rare 
to  require  any  special  description.  They  are  clearly  the  result  of  non-union 
between  the  two  parts  of  which  the  median  tubercle  is  at  first  composed. 

Double  Hare-lip. — Uncomplicated  double  hare-lip  is  characterized  by 
the  presence  of  two  fissures,  and  an  intermediate  portion,  the  lunula 
(Fig.  3).  Both  fissures  may  be  comj^lete  or  incom- 
plete, or,  as  more  often  happens,  one  side  may  extend 
to  the  nostril,  usually  the  left,  while  the  other  affects 
only  a  part  of  the  lip.  When  both  sides  are  partial 
the  deformity  is  confined  to  the  lip,  but  when  one  or 
both  sides  are  complete  there  is  a  corresponding  de- 
formity of  the  nose,  the  tip  being  flattened  and  the 
nostrils  expanded.  The  central  portion  is  of  variable 
shape  and  size,  most  frequently  triangular,  and  scarcely 
ever  so  long  as  the  lateral  portions.     The  gap  below  ^^^0" 

the  median   tubercle  is  much  wider  than  in  simple 
cases.      Suckling  is  sometimes  practicable,  but  spoon-feeding   has  to  be 
resorted  to  in  many  cases. 

Complications. — Both  single  and  double  hare-lip,  more  frequently  the 
latter,  may  be  complicated  by  a  more  or  less  extensive  fissure  of  the  palate. 
When  the  defect  in  the  lip  is  unilateral  that  of  the  bone  is  likewise  so. 
The  gap  in  the  soft  tissue  is  usually  wide,  and  the  two  sides  of  the  jaw  are 
often  upon  a  different  level,  with  prominence  of  the  incisive  bone  in  the 
middle  line. 

Bilateral  hare-lip  may  be  complicated  by  double  or  single  fissures  of  the 
jaw,  which  sometimes  extend  only  the  distance  of  the  intermaxilla,  in  other 
cases  implicating  a  part  or  the  whole  of  the  hard  and  soft  palates.  The 
appearance  of  the  alveolar  arch  when  there  is  but  one  cleft  is  the  same  as 
that  just  described,  but  when  there  is  one  upon  each  side  of  the  incisive 
bone  there  is,  as  a  rule,  much  greater  deformity.  There  is  quite  constantly 
marked  projection  forward  of  the  central  portion,  with  a  wide  cleft  upon 
either  side  of  it,  separation  of  the  two  sides  of  the  lip  to  an  extreme  degree, 
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with  flattening  of  the  nose  and  expansion  of  both  nostrils  (Fig.  4).  This 
displacement  is  sometimes  so  great  as  to  be  attached  to  the  septum  so  high 
that  it  appears  to  hang  from  the  end  of  the  nose,  the 
piece  of  integument  covering  its  upper  surface  being 
nearly  in  line  with  the  dorsum  of  the  organ. 

It  is  to  be  noted  that,  notwithstanding  the  gener- 
ally accepted  theory  that  the  arrest  of  development 
is  in  the  line  of  normal  union,  the  incisive  bone  in 
these  cases  does  not  always  contain  the  four  incisors, 
nor  is  the  cleft  constantly  between  the  second  of  these 
teeth  and  the  canine  tooth,  but  it  is  quite  often  to 
the  outer  side  of  the  first  incisor. 
It  is  possible,  perhaps,  that  the  undeveloped  condition  of  the  bone  itself 
will  account  for  some  of  these  differences,  or  that  there  are,  as  contended  by 
some  authorities,  more  than  two  original  centres  for  this  intermediate  portion. 
The  condition  of  the  infant  in  complicated  hare-lip  is  much  more  grave 
than   in  the  previous  varieties,  and  requires  the  most  careful  nursing  to 
carry  it  safely  through  the  first  months  of  life.     The  impossibility,  often,  to 
nurse,  the  difficulty  in  deglutition,  with  regurgitation  through  the  nose,  and 
the  constant  irritation  kept  up  by  such  conditions,  cause  the  death,  unques- 
tionably, of  a  large  proportion  of  these  cases  in  early  infancy.     Indeed,  in 
simple  cases  there  appears  to  be  a  predisposition  to  intestinal  and  respiratory 
diseases,  and  as  far  as  statistics  go  they  show  a  larger  mortality  in  children 
thus  afBicted  than  in  those  of  normal  conditions. 

Treatment. — Before  describing  the  various  operations  for  hare-lip,  it  is 
well  to  consider  briefly  some  of  the  questions  of  interest  concerning  certain 
points  about  which  there  is  a  lack  of  unanimity  on  the  part  of  surgeons. 

There  is  considerable  difference  of  opinion,  for  instance,  as  to  the  most 
favorable  age  of  the  patient.  Many  prefer  (especially  is  this  the  case  with 
the  German  surgeous)  a  very  early  period — during  the  first  few  weeks,  or 
even  the  first  few  days — for  both  simple  and  complicated  cases ;  but  the 
majority  prefer  deferring  all  operative  procedures  till  the  child  is  somewhat 
developed,  and  better  able  to  stand  the  nervous  shock  or  the  necessary  loss 
of  blood.  It  is  true,  when  the  deformity  is  slight  immediate  operations 
may  often  give  very  satisfactory  results,  and  when  there  are  reasons  for 
such  early  interference  it  may  be  done ;  but,  as  even  a  trace  of  the  de- 
formity becomes  in  after-life  a  source  of  mortification  to  the  patient  and 
the  family,  it  is  better  to  operate  under  the  most  favorable  conditions  and 
with  all  the  care  possible,  in  order  to  make  the  lip  as  nearly  natural  in 
appearance  as  practicable.  It  is  not  necessary  or  desirable,  however,  to 
postpone  interference,  even  in  bad  cases,  so  long  as  is  recommended  by  some 
authorities, — i.e.,  till  after  dentition.  It  may  be  said,  in  a  general  way,  that 
for  ordinary  cases  the  age  between  six  weeks  and  three  months  is  to  be 
preferred,  the  exact  time  depending  upon  the  condition  of  the  patient  as 
regards  health. 
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In  bad  cases  of  double  hare-lip,  and  in  all  cases  of  complications  in 
which  it  is  necessary  to  deal  with  projecting  intermaxillse,  or  to  dissect  up 
the  lip  and  cheeks  in  order  to  free  the  alse  of  the  nose  and  to  bring  the 
parts  together  without  tension,  it  is  well  to  defer  the  operation  three  or  four 
months  longer,  when,  the  child  being  in  good  condition,  it  may  be  performed 
with  reasonable  prospect  of  success.  There  is  a  very  great  advantage  in 
opei'ating  comparatively  early  when  cleft  palate  is  a  complication,  as  the 
constant  pressure  of  the  united  lip  upon  the  as  yet  soft  bone  soon  closes 
the  gap  in  the  alveolus ;  no  thought  of  treatment  of  the  fissured  palate 
beyond  the  restoration  of  displaced  intermaxillse  should  be  entertained  at 
this  time.  Occasionally  cases  are  seen  in  which,  on  account  of  excessive 
deformity  and  enfeebled  condition,  it  will  be  wiser  to  follow  the  advice  of 
those  who  advocate  waiting  till  after  dentition. 

It  seems  impossible  to  give  any  satisfactory  statistics  as  to  the  mortality 
of  the  operation  itself.  Fritsche  estimates  it  at  two  per  cent,  in  the  first 
two  weeks,  and  as  high  as  fifteen  per  cent,  from  this  age  up  to  three  months. 
This  is  probably  above  the  average ;  but  the  dangers  in  complicated  cases 
are  certainly  to  be  seriously  considered. 

The  position  of  the  child  for  operation  depends  upon  whether  an  anaes- 
thetic is  to  be  used  or  not.  "When  the  child  is  only  a  week  or  two  old,  and 
the  case  is  a  simple  one,  antesthesia  is  certainly  unnecessary,  as  the  operation 
is  performed  rapidly  and  without  much  suffering.  The  infant  should  be  held 
upright  in  the  lap  of  a  nurse,  securely  wrapped  in  a  towel  or  sheet.  An 
assistant  stands  behind  the  nurse's  chair  to  steady  the  child's  head  with  his 
hands  and  at  the  same  time  to  support  the  cheeks.  The  operator  sits  facing 
the  patient,  with  an  assistant  at  his  side.  This  position  is  much  to  be  pre- 
ferred to  that  with  the  child's  head  somewhat  dependent  between  the  operator's 
knees,  which  allows  the  blood  to  drop  into  the  mouth  and  be  swallowed, 
besides  the  graver  objection  that  it  seems  impossible  in  this  reversed  position 
to  trim  and  adjust  the  parts  with  the  nicety  and  exactness  required. 

When  the  child  is  a  little  older  it  should  be  placed  upon  a  table  in  a 
good  light,  and  chloroform  administered  by  dropping  a  few  drops  on  a 
handkerchief  held  over  the  mouth  and  nose.  But  a  very  small  quantity  is 
required  to  anesthetize  the  patient  sufficiently,  and  when  carefully  given  is 
without  danger.  In  these  cases  chloroform  is  in  every  way  more  satisfac- 
tory than  ether.  The  operator  stands  or  sits  to  the  left  of  the  table,  with 
the  child's  head  turned  towards  him. 

But  few  instruments  are  needed.  The  older  surgeons  used  scissors  for 
freshening  the  borders  of  the  fissure,  and  some  do  so  at  the  present  day ; 
but  it  is  generally  admitted  that  the  knife  is  preferable,  as  it  is  almost  im- 
possible to  use  the  scissors  to  advantage  except  in  the  simplest  class  of  cases, 
and  then  they  possess  no  superiority.  A  very  sharp,  narrow-bladed  knife 
is  the  best :  Von  Graefe's  cataract-knife  answers  admirably.  There  is  no 
need  of  a  wooden  spatula  or  support  under  the  lip  to  cut  upon,  as  it  is  in 
the  v^ay  and  useless. 
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Hemorrhage  is  controlled  by  the  assistant  grasping  each  side  of  the  lip 
as  it  is  cut;  or  Smith's  clamp-forceps  may  be  used;  or,  in  default  of  these, 
a  couple  of  ring-forceps  with  a  narrow  piece  of  rubber  tubing  slipped  over 
the  handle  for  making  pressure,  as  described  by  Erichsen,  will  be  found 
satisfactory.  A  rat-tooth  forceps  is  used  for  holding  the  angles  during  the 
paring  or  in  forming  flaps,  or  the  angles  may  be  very  nicely  manipulated 
by  passing  a  loop  of  silk  through  them  as  the  first  step  of  the  operation. 

Until  quite  recently  the  twisted  or  hare-lip  suture  was  almost  univer- 
sally used,  as  it  was  thought  to  possess  special  advantages ;  but  of  late 
years,  here  as  elsewhere,  it  has  fallen  somewhat  into  disrepute,  whether 
justly  or  not  appears  yet  to  be  an  open  question.  The  majority,  probably, 
of  modern  surgeons  have  discarded  it,  and  rely  upon  the  simple  interrupted 
suture  of  various  materials. 

When  the  flaps  can  be  brought  together  without  tension  the  simple 
suture  is  all  that  is  needed,  but  care  must  be  taken  not  to  draw  the  jjarts  too 
closely  together, — a  common  error  with  the  inexperienced, — or  there  may 
be  an  infolding  of  the  anterior  margins  of  the  wound,  which  will  interfere 
with  the  proper  union  of  the  parts.  The  common  objections  to  the  pins 
are  that  they  leave  scars,  are  less  cleanly  than  sutures,  and  prevent  the  nice 
application  of  supporting  strips  of  adhesive  plaster. 

As  to  the  first  objection,  it  is  questionable  whether  it  is  well  taken,  for 
when  the  pins  are  of  proper  size,  and  withdrawn  between  the  second  and 
the  third  day,  as  they  should  be,  there  certainly  is  left  no  more  disfigure- 
ment than  from  other  sutures,  especially  those  of  silk.  In  fact,  this  scar- 
ring does  not  occur  after  any  of  the  sutures  recommended  except  when  they 
are  left  in  too  long :  they  should  be  withdrawn,  almost  without  exception, 
by  the  end  of  the  third  day.  There  is  some  weight  in  the  other  objections, 
but  they  are  not  of  a  serious  nature,  as  they  are  readily  overcome  by  a  little 
care  and  attention.  It  would  seem  in  many  cases  that  a  combination  of 
the  two  kinds  of  suture  might  give  the  best  results :  a  pin  for  the  lower 
part  of  the  wound,  and  interrupted  sutures  above. 

In  cases  of  much  tension  the  supporting  or  relaxation  suture  renders 
excellent  service ;  only  one  is  needed,  the  wound  proper  being  closed  by 
interrupted  sutures.  Two  small  buttons  of  lead,  perforated  in  the  centre, 
with  a  couple  of  perforated  shot  and  a  piece  of  small  silver  wire,  constitute 
this  suture.  A  long  slender  needle  is  used  for  carrying  the  wire,  which  is 
inserted  about  an  inch  from  the  margin  in  the  lower  portion  of  the  lip  and 
passed  through  the  tissues  to  the  mucous  membrane,  but  not  through  it ;  it 
is  then  reinserted  and  brought  out  at  the  same  relative  position  on  the  oppo- 
site side.  The  buttons  and  shot  are  then  slipped  over  the  wire  of  each  side, 
or  one  end  may  be  prepared  beforehand,  the  parts  drawn  together  suffi- 
ciently to  relieve  all  tension,  and  the  shot  clamped.  With  this  suture  all 
other  support  may  be  dispensed  with,  though  it  is  not  in  the  way  of  the 
usual  application  of  adhesive  strips. 

Of  the  materials  used  for  the  interrupted  suture  the  choice  lies  between 


HARE-LIP    AND    CLEFT    PALATE. 


1001 


silver  wire,  silkworm-gut,  and  antiseptically  prepared  Chinese  twist  silk, 
all  of  which  are  good,  with  a  slight  advantage,  perhaps,  in  favor  of  the 
first-named.  Horse-hair  is  unreliable,  at  least  for  the  principal  sutures, 
and  catgut  possesses  no  qualities  which  would  recommend  it  in  this  oper- 
ation. 

Antisepsis  should  be  observed  as  closely  as  is  practicable,  all  the  usual 
precautions,  now  too  familiar  to  need  mentioning  in  detail,  being  taken  to 
prevent  contamination  of  the  wound,  although  it  is  impossible  to  apply  a 
perfectly  antiseptic  after-dressing  in  these  cases,  which,  however,  appears  less 
to  be  regretted  than  in  wounds  generally,  as  it  very  rarely  happens  that  heal- 
ing is  interrupted  or  prevented  by  those  surgical  accidents  which  are  to  be 
attributed  in  general  to  defects  in  this  particular. 

What  is  now  known  as  the  old  operation  for  hare-lip  is  exceedingly 
simple  and  easy  of  execution,  consisting  merely  in  cutting  away  the  rounded 
edges  of  the  cleft,  bringing  the  two  plane  surfaces  together  with  sutures, 
and  retaining  them  in  apposition  until  union  by  the  first  intention  shall 
have  taken  place ;  in  addition  to  this,  the  frsenum  is  cut,  as  well  as  any 
abnormal  adhesions  of  the  lip  to  the  gum  which  may  prevent  easy  coapta- 
tion. The  cosmetic  results  obtained  by  this  method  are  rarely  creditable  to 
the  operator,  for  it  seldom  happens  that  the  two  sides  of  the  lip  are  of  so 
nearly  the  same  length  or  shape  as  to  be  brought  together  without  the  ugly 
notch  at  the  lower  border  resulting  which  is  so  often  seen  as  a  disfigure- 
ment. Even  in  cases  which  would  appear  to  be  remediable  by  this  simple 
procedure,  more  or  less  retraction  of  the  cicatrix  is  likely  to  follow  the 
healing  process,  and  thus  produce  the  depression  in  the  vermilion  border. 

It  is  better,  then,  in  these  cases  to  abandon  the  scissors  altogether,  and 
to  proceed  as  follows,  after  the  method  of  Malgaigue.  The  child  being  in 
position  and  everything  in  readiness,  the  operator  seizes  one  of  the  lower 
angles  with  the  forceps  and  puts  the  lip  upon  the  stretch,  while  compression 
is  made  by  the  clamp  or  the  fingers  of  the  assistant ;  the  lip  is  transfixed 
above  the  vermilion  border,  not  too  near  the  mucous  membrane  of  the  cleft, 
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and  the  incision  carried  upward  well  above  the  superior  angle.  The  oppo- 
site side  is  treated  in  the  same  way,  thus  forming  two  flaps  with  their 
bases  downward.  After  freeing  the  lip  sufficiently  from  the  bone  with 
knife  or  scissors,  the  flaps  are  turned  down,  and  the  raw  surfaces  united  by 
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pins  or  sutures,  or  a  combination  of  the  two.  Silk  sutures  are  to  be  used 
for  the  flap  and  mucous  border,  and  it  is  well  to  apply  one  or  two  to  the 
inner  side  of  the  lip  to  bring  the  mucous  membrane  nicely  together. 

The  needles  for  the  principal  sutures  should  be  introduced  about  a 
fourth  of  an  inch  from  the  edge  and  carried  through  the  lip  to  the  mucous 
membrane  and  out  upon  the  other  side  at  the  same  distance.  The  one  at 
the  base  of  the  flap  should  be  inserted  first,  and  in  this,  as  in  all  other  oper- 
ations for  hare-lip,  the  greatest  care  should  be  exercised,  in  approximating 
the  lower  borders,  to  avoid  the  "  step"  or  break  in  the  tegumentary  line 
above  the  mucous  border. 

If  the  flaps  be  too  redundant  they  may  be  retrenched  by  cutting  through 
their  bases  from  above  downward  and  inward,  thus  leaving  a  less  promi- 
nent protuberance  than  that  shown  in  the  figure ;  although  it  must  be  borne 
in  mind  that  considerable  shrinkage  of  the  tubercle  always  follows  in  the 
course  of  a  few  months,  and  that  then,  if  too  prominent,  it  is  easily  reme- 
died by  a  very  simple  operation. 

After  the  parts  have  been  cleansed  and  dried,  the  cheeks  should  be 
pressed  forward,  and  a  piece  of  rubber  adhesive  plaster,  cut  wide  at  the 
ends  and  narrow  in  the  middle,  should  be  applied  from  side  to  side  to  re- 
lieve traction  upon  the  sutures,  which  it  does,  when  nicely  fitted,  quite  as 
well  as  the  more  expensive  cheek-compressors  and  trusses  recommended. 

The  child  may  be  given  the  breast  immediately  after  the  operation  is 
completed,  as  it  assists  in  quieting  it. 

After  forty-eight  hours  the  plaster  should  be  carefully  removed  by  first 
detaching  the  ends  and  pulling  them  forward,  while  the  cheeks  are  sup- 
ported, and  the  wound  examined.  If  it  looks  well  it  is  perfectly  safe  to 
withdraw  some  of  the  sutures  and  then  again  apply  the  adhesive  plaster. 
The  next  day  all  of  them  should  be  removed,  and  tlie  treatment  continued 
for  a  week  or  more  by  the  plaster  support  alone. 

If  after  removal  of  the  sutures  it  should  be  found  that  union  is  im- 
perfect, one  or  two  pins  may  be  introduced,  with  the  hope  of  obtaining 
secondary  union. 

This  plan  of  utilizing  the  parings  for  lengthening  the  lip  is  better 
than  the  curved  and  circular  incisions  practised  by  some  surgeons  for  the 
same  purpose,  though  these  are  an  improvement  upon  the  old  straight 
cut. 

When  the  fissure  is  shallow,  N4laton's  method  answers  admirably,  being, 
in  fact,  a  modification  of  the  one  just  given,  but  perhaps  a  little  more 
simple.  The  lip  is  transfixed  well  above  the  border,  and  the  incisions  made 
around  the  upper  angle  and  down  the  opposite  side  to  a  point  on  a  level 
with  that  of  entrance  of  the  knife  (Fig.  7).  It  will  be  seen  that  this  diifers 
from  the  above  method  only  in  leaving  the  flaps  attached  above, — or, 
rather,  there  is  but  one  continuous  flap,  embracing  both  sides  of  the  fissures, 
which  when  turned  down  ^'resent  the  lozenge-shaped  wound  shown  in  Fig. 
8.     When  the  freshened  surfaces  are  united  a  prominence  is  formed  below. 
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This  method  is  also  to  be  preferred  for  filling  out  the  lower  border  of  the 
lip  when  a  notch  has  been  left  from  a  previous  operation. 


Fig.  7. 


Pig.  8. 


Fig.  9. 


Single  Flap  {Mirault). — While  the  above  operations  very  effectually 
prevent  the  ugly  gap  at  the  vermilion  border,  the  objection  has  been  urged 
against  them  that  they  also  leave  a  deformity  which  persists  or  has  to  be 
remedied  by  further  surgical  interference.  As  this  resulting  protuberance 
is  not  in  tlie  middle  line  of  the  lip,  it  is  more  conspicuous,  and  to  avoid 
this  many  prefer  to  practise  the  single-flap  method,  which  certainly  possesses 
the  advantage  claimed. 

Upon  one  side,  usually  the  shorter,  a  flap  is  formed,  as  in  Malgaigne's 
plan,  with  its  base  left  attached  below ;  but  upon  the  other  side  the  mucous 
border  with  a  strip  of  skin  is  cut  from  the  fissure 
and  the  adjoining  border  of  the  lip  in  the  line 
shown  in  Fig.  9.  The  obtuse  angle  of  the  fresh- 
ened side  is  fitted  into  the  angle  above  the  flap, 
and  the  flap  itself  is  stitched  to  the  pared  border 
of  the  lip. 

The  single-flap  and  double-flap  methods,  as 
detailed  and  illustrated  above,  usually  give  satis- 
factory results,  but  they  may  be  sometimes  advan- 
tageously modified  both  in  the  paring  and  in  the 
formation  of  the  flaps. 

For  instance,  in  freshening  the  upper  angle  by  the  common  incision  /\, 
if  the  sides  be  of  unequal  length,  when  brought  together  there  will  result 
a  puckering  under  the  nostril,  impossible  to  overcome ;  if,  however,  this 
angle  be  cut  away  in  a  horseshoe  shape,  nothing  of  the  kind  can  occur. 
Instead  of  the  usual  flaps,  an  incision  is  made  from  the  lower  end  of  the 
circular  incision  outward  and  slightly  downward  through  the  lip  upon  each 

side. 

In  like  manner  the  single-flap  method  may  be  modified  in  many  cases 

with  advantage. 

These  comparatively  simple  operations  almost  always  give  satisfactory 
results  in  simple  hare-lip,  if  the  paring  be  done  with  a  free  hand  and  the  lip 
sufficiently  freed  from  the  alveolus ;  but  when  the  fissure  extends  into  the 
nostril  with  a  wide  gap  between  the  sides,  it  is  sometimes  better  to  have 
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recourse  to  one  of  the  two  following  methods,  both  of  which  are  well 
devised  and  when  properly  executed  give  admirable  results. 

Giraldes's  method  is  a  double-flap  operation,  but  diifers  from  Mal- 
gaigne's  in  that  the  base  of  one  of  the  flaps  is  left  attached  above  beneath 
the  nostril,  M'hilst  the  other  is  made  in  the  ordinary 
way  (Fig.  10).     After  thoroughly  freeing  the  outer 
side  of  the  lip  and  making  a  horizontal  incision  out- 
ward under  the  ala  of  the  same  side,  the  superior  flap 
is  turned  upward  across  the  nostril,  and  the  inferior 
downward  to  be  united  to  the  raw  surface  from  which 
the  other  has  been  cut.     This  dovetailing  of  the  flaps 
increases  the  depth  of  the  lip,  and  gives  a  natural- 
looking  floor  to  the  nostril.     A  hare-lip  pin,  or,  better,  a  relaxation  suture, 
about  the  middle  of  the  lip  will  render  good  service. 

Colles's  Operation. — This  is  also  an  excellent  method  for  complete  and 
wide  clefts.  One  side,  the  shorter  and  more  rounded,  is  freshened  in  the 
line  clef,  Fig.  11 ;  the  other  is  ti'ansfixed  at  a,  a 
little  below  the  nostril  and  about  an  eighth  of  an 
inch  from  the  margin,  the  incision  made  down- 
ward to  c,  thus  leaving  a  flap  attached  at  both 
ends,  which  is  to  be  bisected  at  6,  making  one  flap 
with  its  base  above,  and  the  other  below.  After 
freeing  the  lip  and  ala,  the  superior  flap  is  turned 
upward  with  its  cut  extremity  looking  into  the 
nostril,  and  its  raw  surface  stitched  to  the  upper 

part  of  the  line  de ;  the  lower  segment  is  turned  down  and  stitched  to  the 
line  ef. 

Operations  for  Double  Hare-lip. — In  uncomplicated  cases  of  double  hare- 
lip, when  the  central  piece  is  on  a  level  with  the  sides,  the  operation  is 
scarcely  more  difficult  than  in  simple  cases,  though  somewhat  more  tedious. 
The  old  plan  of  paring  the  margins  by  straight  incisions  will  not  answer 
at  all,  as  a  deep  notch  in  the  centre  of  the  lip  is  inevitable  after  it.     The 
double-flap  method  is  to  be  preferred  for  the  majority 
of  cases,  and  the  flaps  are  formed  after  the  method 
of  Malgaigne,  as  already  described.    The  intei'vening 
piece  of  integument  is  pai'ed  to  a  V  shape,  as  shown 
in  Fig.  12,  and  loosened  from  the  bone  a  little  at  the 
margins.     The  flaps  are  turned  down,  and  the  raw 
surfaces  of  the  sides  stitched  to  those  of  the  median 
tubercle  and  below  its  apex  to  each  other.     A  pin  or 
supporting  suture  should  be  used  below  the  middle  of  the  lip,  and  the  flaps 
nicely  fitted  together  by  small  silk  sutures.     The  su2:)porting  straps  are 
applied  as  already  described,  or  a  Hainsby's  truss  may  be  substituted,  if 
thought  advisable. 

Unfortunately,  the  majority  of  cases  of  double  hare-lip  are  complicated 
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with  cleft  palate,  partial  or  complete,  aud  very  often  with  more  or  less  dis- 
placement of  the  intermaxillary  bone,  which  often  render  the  operations 
much  more  prolonged  and  difficult.  Even  in  the  milder  forms  with  uni- 
lateral cleft  of  the  alveolus,  the  nose  is  flattened,  and  one  or  both  nostrils 
drawn  out  towards  the  cheeks ;  here  it  is  necessary  to  liberate  the  lip  very 
freely  from  the  bone,  carrying  the  dissection  up  under  the  ala  or  alse  as  the 
case  may  require,  supplementing  this,  when  not  sufficient,  by  a  curved  in- 
cision outward  through  the  lip  around  the  wing.  If  the  incisive  bone  be  too 
prominent  to  admit  of  easy  apposition  of  the  soft  parts,  it  should  be  grasped 
by  forceps  with  rubber  tubing  over  the  blades,  aud  forced  into  position  by 
fracturing  its  attached  side.  It  is  unnecessary  to  apply  sutures  to  the  bone, 
as  the  pressure  of  the  lip  will  keep  the  parts  in  contact  or  soon  bring  them 
together ;  but  it  is  well,  in  cases  in  which  the  two  sides  may  be  easily  made 
to  touch,  to  freshen  the  apposed  sides  aud  unite  them  by  superficial  sutures 
to  the  gum. 

It  is  to  be  remarked  that  this  constant  pressure  of  the  united  lip  is 
capable  in  a  few  months  of  closing  quite  a  gap  in  the  alveolus,  even  when 
no  attemjjt  has  been  made  to  replace  the  projecting  portion  at  the  time  of 
the  operation. 

When  the  cleft  is  double  without  undue  prominence  of  the  middle  piece, 
or  after  it  has  been  forced  back  into  position,  the  modification  of  the  double- 
flap  method  shown  in  Fig.  13,  from  Koenig,  is  advisable.     After  properly 
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paring  the  lunula  an  incision  is  made  upon  each  side  a  little  above  the 
middle,  outward  aud  a  little  downward,  through  the  lip,  from  a  to  6.  The 
part  above  a  is  not  freshened,  but  pushed  up- 
ward to  form  the  floor  of  the  nostril,  whilst  the 
line  from  a  to  6  is  stitched  to  the  central  tip, 
and  the  two  flaps  turned  down  and  secured  in 
the  middle  line. 

Occasionally  the  intermediate  portion  is  of 
such  size  and  shape  that  it  may  be  utilized  to 

greater  advantage  by  trimming  it  to  a  ] |  form 

rather  than  to  a  V  5  and  in  such  cases  the  method 
of  Koenig  (Fig.  15)  is  particularly  applicable. 

After  trimming  the  central  tip  square,  the  sides  are  freely  freshened  in 
their  whole  length,  and  then  a  lateral  cut  is  made  outward  on  each  side,  as 
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in  the  above  method,  and  the  parts  are  united  as  shown  in  the  figure.  In 
this  method  it  is  essential  that  tlie  soft  jjarts  be  freely  loosened  from  the 
bone. 

In  those  cases  of  extreme  displacement  of  the  intermaxillary  bone  where 
it  ajjpears  to  hang  from  the  upper  portion  of  the  septum  or  end  of  the  nose, 
the  operation  becomes  one  of  the  most  difficult  and  serious  in  the  surgery 
of  childhood,  besides  the  almost  impossibility  of  obtaining  satisfactory  cos- 
metic results.  The  gap  between  the  lateral  portions  is  very  wide,  and  the 
skin  over  the  displaced  bone  is  almost  on  a  line  with  the  dorsum  of  the 
central  tip  of  the  nose,  and  the  difficult  questiou  to  determine  is  how  to  utilize 
it  to  best  advantage  in  preventing  or  diminishing  subsequent  deformity  of 
the  nose  and  mouth. 

The  bone  should  never  be  sacrificed  if  there  be  a  possibility  of  restoring 
it  to  its  normal  position ;  for,  besides  its  usefulness  in  serving  as  a  support 
for  artificial  teeth,  its  loss  entails  that  ugly  underhung  appearance  in  an 
extreme  degree,  which  is  a  sad  deformity  in  itself,  due  to  the  necessary 
shortening  of  the  alveolar  border. 

When  the  attempt  to  restore  it  is  thought  advisable,  it  is  best  done  by 
Blandin's  method  of  cutting  out  a  wedge-shaped  piece  of  the  septum  and 
then  forcing  the  bone  downward  into  position  by  breaking  the  remaining 
attachment.  Very  serious  hemorrhage  is  liable  to  occur  from  the  septum, 
which  may  require  pressure,  perchloride  of  iron,  or,  better,  Paquelin's 
cautery,  for  its  arrest. 

Much  has  been  written  as  to  the  advisability  of  using  sutures  to  the 
bones  to  retain  them  in  apposition  during  the  healing  process,  and  to  this 
end,  and  also  to  control  hemorrhage,  Bruns  devised  the  plan  of  passing 
two  ligatures  through  the  septum,  one  of  which  is  tied  before  the  wedge  is 
removed,  and  the  other  secured  over  the  intermaxillary,  after  it  has  been 
pressed  back  into  the  gap  from  which  the  V-shaped  piece  has  been  removed. 

Langeubeck's  modification  of  fixing  the  intermaxillary  in  position  by 
dissecting  from  it  and  from  the  palate-process  of  the  maxilla  flaps  composed 
of  mucous  membrane  and  periosteum  and  imiting  them  by  sutures  will 
also  sometimes  succeed,  but,  like  the  foregoing,  much  prolongs  the  opera- 
tion, and  thereby  increases  the  danger. 

When  it  is  thought  expedient  to  use  either  of  these  methods  of  securing 
the  loose  bone,  it  is  better  to  divide  the  operation  into  two  stages,  leaving 
the  lip  to  be  dealt  with  after  success  or  failure  of  the  first.  If  the  ojDera- 
tion  is  to  be  completed  at  one  sitting,  it  is  only  necessary  to  freshen  the 
apposed  surfaces  and  apply  fine  silk  sutures  to  the  mucous  membrane,  the 
pressure  of  the  united  lip  assisting  materially  in  retaining  the  piece  in  situ. 

The  development  of  the  incisor  teeth,  which  vary  in  number,  is  not 
necessarily  arrested  by  these  methods  of  replacing  the  bone,  but  it  generally 
happens  that  they  are  so  irregular  and  misplaced  as  to  require  extraction, 
the  bone,  however,  serving  the  useful  purposes  already  indicated. 

But  there  are  many  cases  in  which  the  projection  of  the  intermaxillary 
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bone  is  so  great  that  any  attempt  to  preserve  it  would  be  worse  than  useless : 
although  its  sacrifice  will  be  followed  by  shortening  of  the  upper  jaw,  with 
consequent  deformity  of  the  face,  it  is  the  best  that  can  be  done  under  the 
circumstances. 

The  irregularly-shaped  piece  of  skin  extending  from  the  end  of  the  nose 
over  the  bone  is  to  be  dissected  off  from  below  upward,  and  left  attached 
above  to  the  nose  to  be  utilized  in  the  formation  of  the  columna,  the  bone 
itself  being  cut  away  with  a  knife  or  bone-forceps,  care  being  taken  to 
control  at  once  the  hemorrhage  from  the  vessels  of  the  septum. 

For  the  lip,  in  such  cases,  the  methods  of  Malgaigne  and  Koenig  are  the 
best,  but  in  addition  the  lip  must  be  freely  dissected  from  the  maxilla,  and 
incisions  made  outward  through  the  lip  and  around  the  alse  in  order  to 
bring  the  parts  together  without  tension.  The  lower  end  of  the  central  tip 
left  hanging  to  the  nose  is  now  carefully  stitched  to  the  upper  angle  of  the 
wound,  to  form  the  columna :  any  defect  in  its  appearance  is  to  be  left  for 
subsequent  treatment. 

It  is  well  to  use  in  these  complicated  cases  a  supporting  suture,  and  the 
ordinary  sutures  may  be  left  in  longer  than  has  been  advised  for  the  simple 
varieties,  as  the  slight  additional  disfigurement  of  puncture-scars  is  scarcely 
to  be  considered  in  operations  of  such  magnitude. 


CLEFT   PALATE. 

Cleft  palate  is  a  congenital  fissure  of  the  palate,  most  frequently  limited 
to  the  velum,  but  quite  often  involving  more  or  less  of  the  hard  palate  as 
well.  The  defect  may  be  so  slight  as  to  present  a  mere  notch  of  the  uvula, 
and  from  this  there  are  gradations  up  to  complete  separation  of  the  two 
sides  of  the  palate  and  alveolus ;  in  these  latter  cases  the  line  of  division 
extends  forward  in  the  middle  line  as  far  as  the  intermaxillary  bone,  and 
obliquely  to  one  or  both  sides  of  that  bone,  to  and  generally  through  the 
lip,  thus  producing  the  complication  of  single  or  double  hare-lip. 

The  hard  palate  alone  is  not  nearly  so  often  affected  as  the  soft  palate. 
When  the  fissure  is  complete  through  both  palates,  either  the  lower  border 
of  the  vomer  is  attached  to  one  of  the  palate-processes,  or  it  hangs  free  in 
the  nasal  cavity,  otherwise  normal  in  appearance,  or  distorted  and  rolled 
upon  itself  to  one  or  the  other  side. 

The  width  of  the  gap  is  variable,  and  the  arch  of  the  palate  is  greater 
than  natural. 

The  malformation  is  due  to  an  arrest  of  development  of  the  lateral  or 
superior  maxillary  centres ;  but  we  are  as  ignorant  of  the  determining  cause 
in  this  as  we  are  in  other  congenital  deformities. 

It  appears  that  idiocy  is  not  uncommon  in  those  afflicted  with  cleft 
palate ;  and  there  is  authority  for  the  statement  that  impotency  is  frequent 
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in  males,  whilst  females  escape  this  additional  affliction.  It  is  also  noted 
that  fissures  of  the  palate  are  much  more  frequent  in  females,  whereas  hare- 
lip is  more  common  among  males. 

The  condition  of  the  infaut  in  the  higher  grades  of  fissure  is  a  pitiable 
one,  and  calls  for  all  the  i-esources  of  the  art  of  nursing  to  enable  it  to  pass 
successfiilly  through  the  first  few  weeks  of  its  existence.  The  naso-buccal 
septum  being  absent,  it  is  unable  to  suck,  and  even  with  the  most  careful 
feeding  there  is  more  or  less  regurgitation  of  fluids  into  the  nose,  with  con- 
sequent distress  and  irritation,  which,  combined  with  imperfect  deglutition, 
cause  general  impairment  of  health  from  insufficient  nourishment.  At  a 
later  period  speech  is  much  embarrassed,  this  embarrassment  becoming, 
indeed,  the  principal  inconvenience. 

The  mother's  milk  or  that  from  a  nurse  should  always  be  used  for 
feeding  the  infant,  but,  as  it  cannot  suckle  or  readily  swallow  from  a  spoon, 
some  specially-devised  appliance  for  at  least  partially  overcoming  the  diffi- 
culty should  be  resorted  to,  such,  for  instance,  as  the  flap  of  india-rubber 
attached  to  the  nipple  of  the  feeding-bottle,  as  advised  by  Mr.  Coles,  which 
■is  pressed  against  the  gap  in  the  effort  to  suck.  After  a  few  weeks  of  care- 
ful feeding  many  learn  to  swallow  with  comparative  ease,  and  soon  begin 
to  take  on  flesh,  though  the  mortality  at  this  early  age  is  very  great. 

With  a  view  of  improving  deglutition,  several  surgeons  have  advised 
and  practised  very  early  closure  of  the  cleft  by  operation ;  but  the  results 
have  not  been  such  as  to  bring  this  practice  into  general  favor ;  and  now 
few  have  any  other  purpose  in  the  operation  than  favorably  to  influence  the 
power  of  speech.  To  accomplish  this  comparatively  early  interference  is 
necessary,  before  the  habit  of  imperfect  articulation,  or  talking  through  the 
nose,  is  acquired. 

But  few  children  begin  to  pronounce  words  with  any  distinctness  before 
the  end  of  the  second  year,  and  experience  seems  to  have  proved  that  from 
this  age  up  to  three  or  four  years,  besides  the  period  being  more  favorable 
for  surgical  treatment,  we  may  exjDcct  to  obtain  all  the  possible  advantages 
of  the  operation,  which,  however,  are  not  always  entirely  satisfactory. 

Children,  even  after  the  most  successful  closure  of  the  fissure,  need  most 
careful  training  and  instruction  in  articulation  to  enable  them  to  talk  in  a 
natural  tone  of  voice. 

In  cases  of  cleft  palate  complicated  with  hare-lip  the  latter  should  be 
repaired  at  the  age  of  three  or  four  months,  the  pressure  of  the  united  lip 
acting  quite  effectively  in  diminishing  the  width  of  the  gap  in  complete 
clefts. 

Before  the  use  of  ansesthetics  was  thought  practicable,  and  before  the 
invention  of  the  combined  gag  and  tongue-depressor,  the  operation  upon 
the  palate  was  postponed  to  an  age  when  the  intelligence  of  the  patient 
might  aid  the  surgeon  in  his  manipulations ;  but  now  there  is  no  reason 
why  it  should  not  be  undertaken  at  three  or  four  years  of  age  with  expec- 
tation of  procuring  good  immediate  results,  and  with  much  better  prospect 
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of  success  as  regards  the  effect  upon  the  voice  than  at  a  more  advanced 
period. 

In  cases  of  cleft  involving  both  the  soft  and  the  hard  palate  it  is  still 
an  open  question  whether  it  is  better  to  attempt  the  complete  closure  of 
both  at  one  sitting,  or  to  operate  first  upon  the  velum  and  leave  the  more 
difficult  part  for  subsequent  treatment.  It  would  seem  to  be  advisable  to 
adopt  the  latter  plan,  as  the  former  greatly  prolongs  the  operation  and  adds 
to  its  dangers ;  besides,  the  united  velum  has  a  tendency  to  diminish  the 
width  of  the  remaining  cleft. 

To  Roux  is  due  the  credit  of  first  popularizing  the  operation  of  staphy- 
lorraphy,  but  to  Sir  William  Fergusson  more  than  to  any  other  surgeon  are 
we  indebted  for  certain  improvements  in  the  technique  which  have  materi- 
ally assisted  in  establishing  it  upon  a  scientific  basis.  Before  his  demon- 
stration of  the  necessity  of  myotomy  as  a  preliminary  step  or  an  essential 
part  of  the  operation,  the  margins  of  the  fissure  were  merely  pared  and 
brought  together  by  sutures,  with  almost  invariable  failure  to  unite.  He 
showed  that  this  failure  was  due  to  the  constant  tugging  of  certain  muscles 
upon  the  line  of  union,  the  principal  one  at  fault  being  the  levator  palati, 
and  the  next  in  importance  the  palato-pharyngeus.  His  first  step  then  was 
to  cut  the  former  muscle  with  a  right-angular  knife  passed  through  the 
fissure,  and  an  incision  made  perpendicular  to  the  centre  of  a  line  from  the 
bamular  process  to  the  orifice  of  the  Eustachian  tube.  The  palato-pharyn- 
geus was  then  readily  severed  with  scissors,  after  making  the  posterior 
pillars  prominent  by  traction  upon  the  palate.  Pollock's  method  of  reliev- 
ing muscular  tension,  however,  is  simpler  and  easier  of  execution  than  Fer- 
gusson's,  quite  as  effective,  and  is  usually  followed  at  the  present  day. 

The  operation  is  usually  performed  as  follows.  The  patient  is  placed 
upon  a  suitable  table  in  a  good  light  and  the  anaesthetic  administered,  the 
surgeon  being  to  the  right  side.  Some  prefer,  in  order  to  avoid  the  embar- 
rassment of  hemorrhage,  to  have  the  patient's  head  hang  extended  over  the 
edge  of  the  table,  that  the  blood  may  flow 
out  of  the  mouth  instead  of  backward  ;  but  '°'     ' 

the  position  is  an  awkward  one,  and 
scarcely  necessary,  as  a  capable  assistant 
can  keep  the  mouth  sufficiently  clear  of 
blood,  by  sponges  in  long  holders,  to  avoid 
danger  or  much  inconvenience.  Smith's 
gag,  or  Wood's  modification  of  it,  should 
then  be  applied,  having  been  previously 
fitted  to  the  mouth,  as  shown  in  Fig.  16. 

The  patient's  face  is  now  turned  to- 
wards the  operator,  who  proceeds  to 
freshen  the  margins  of  the  fissure.  The 
uvula  being  seized  with  toothed  forceps  and  the  velum  put  upon  the  stretch, 
it  is  transfixed  above  the  forceps  by  a  sharp,  narrow,  long-handled  knife 
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sufficiently  far  from  the  edge  to  give  as  large  a  raw  surface  as  practicable, 
and  the  incision  made  downward  to  the  tip ;  then  the  blade  is  reversed  and 
the  incision  carried  up  to  and  around  the  upper  angle.  The  opposite  side 
is  similarly  treated,  thus  removing  a  continuous  strip  of  tissue.  If  the 
operator  be  ambidextrous,  this,  as  well  as  other  steps  of  the  operation,  M'ill 
be  made  much  more  easy.  When  the  cleft  extends  quite  up  to  the  hard 
palate,  it  is  essential  to  detach  the  soft  parts  from  it  for  a  short  distance 
with  a  periosteal  elevator ;  otherwise  a  sinus  is  very  likely  to  result  at  the 
upper  angle. 

The  next  step,  the  passing  of  the  sutures,  is  the  most  difficult  and  tedi- 
ous, and  many  plans  have  been  suggested  and  practised  to  lessen  its  embar- 
rassments. The  choice  of  these  plans  depends  in  a  great  measure  upon  the 
suture-material  to  be  used,  of  which  there  is  quite  a  variety.  Wire,  which 
is  preferred  by  many,  is  most  expeditiously  inserted  by  the  hollow  needle 
with  reel  of  Mr.  T.  Smith,  the  only  objection  to  it  being  the  difficulty  of 
making  punctures  exactly  opposite  and  at  equal  distances  from  the  margins, 
— an  objection  which  is  common  to  all  methods  of  passing  the  needle  directly 
from  side  to  side.  The  wire  may  be  also  drawn  through  by  a  thread  loop 
previously  placed,  after  the  method  of  Avery. 

As  each  suture,  of  which  three  or  four  are  usually  requisite,  is  passed, 
its  ends  should  be  lightly  twisted  and  given  to  an  assistant,  to  be  held  out 
of  the  way  of  the  operator.  When  all  are  in  position,  the  surgeon  uses 
them  for  making  traction  upon  the  palate  whilst  he  performs  the  next  step, 
— that  of  section  of  the  necessary  muscles.  As  has  been  said,  this  is  most 
conveniently  done  by  Pollock's  method. 

A  narrow-bladed  knife  in  a  long  handle  is  inserted  through  the  palate 
to  the  inner  side  and  a  little  in  front  of  the  hamular  process,  and  the  blade 
pushed  backward  with  its  cutting  edge  downward  ;  now  the  handle  is  raised 
and  an  incision  made  downward  in  withdrawing  the  knife,  thus  severing  the 
tensor  and  levator  palati,  without  making  an  anterior  wound  much  larger 
than  the  blade.  The  opposite  side  is  treated  in  like  manner, — when,  if  the 
muscles  have  been  properly  cut,  the  velum  will  be  found  less  contractile 
and  flaccid.  One  or  both  pillars  of  each  side  may  thus  be  readily  cut,  if 
thought  necessary,  with  scissors. 

The  wires  are  now  twisted  sufficiently  tight  to  bring  the  sides  nicely  in 
apposition,  and  the  ends  cut  off. 

Silk  sutures  are  used  by  many  of  the  most  skilful  operators,  and  are,  as 
a  rule,  to  be  preferred.  Antiseptically  prepared  Chinese  twist  should  be 
selected  for  the  purpose,  and  the  sutures  are  most  satisfactorily  inserted  after 
Avery's  plan.  An  ordinary  nsevus-needle  answers  very  well  for  placing 
them,  but  two  spirally-curved  needles,  right  and  left,  are  .better.  A  single 
thread  from  one  side  of  the  cleft  is  drawn  through  the  opposite  side  by 
a  loop,  as  shown  at  a  and  c.  Fig.  17. 

This  method  of  passing  sutures  in  cavities  is  now  too  common  to  need 
description  in  detail.     For  securing  the  sutures  the  slip-knot  of  Sir  Wil- 
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Fig.  17. 


Fio.  18. 


liam  Fergusson  (6,  Fig.  17)  is  preferable  to  any  other,  as  it  is  less  likely  to 
be  tied  too  tightly.     One  additional  knot  over  the  loop  shown  in  the  figure 
is  all  that  is  required.     In  all  other  respects 
the  operation  is  the  same  as  that  with  wire. 

Some  surgeons  prefer  to  perform  myotomy 
a  day .  or  two  before  closing  the  fissure,  and 
others  as  the  first  step  immediately  preceding 
the  paring  ;  but  the  order  given  above  appears 
to  be  the  most  satisfactory.  Silkworm-gut 
makes  an  excellent  suture,  and  horse-hair  and 
chromicized  catgut  are  also  used. 

While  the  methods  of  passing  the  sutures 
above  given  are  considered  the  best,  a  dexterous 
operator  may  succeed  perfectly  in  the  opera- 
tion with  the  ordinary  curved  surgical  needle 
in  a  holder  inserted  from  side  to  side  in  the 

usual  way  ;  or  two  such  needles  may  be  used,  one  to  each  end  of  the  thread, 
both  introduced  from  behind  forward ;  but  these  methods  are  not  to  be 
recommended.  In  some  cases  it  may  be  well  to  follow  the  plan  recom- 
mended by  Mr.  Bryant,  of  placing  the  sutures  as  the  first  step,  then  pare 
the  margins,  tie  the  sutures,  and  paralyze  the  muscles 
by  making  an  incision  through  the  palate  upon  each 
side,  as  shown  in  Fig.  18  (a  and  h). 

The  sutures  are  generally  withdrawn  from  the 
fourth  to  the  eighth  day,  and  until  union  is  assured 
and  firm  the  child  should  be  kept  upon  liquid  diet 
and  talking  interdicted. 

Uranoplasty  is  the  name  given  to  the  operation 
for  closing  cleft  of  the  hard  palate.  It  may  be  per- 
formed at  the  time  of  the  stajahylorraphy  when  the 
fissure  involves  both  palates,  or  it  may  be  deferred 
until  after  success  upon  the  velum  has  been  assured  :  when  the  bony  portion 
alone  is  affected,  it  should  be  operated  upon  preferably  at  the  age  of  three 
or  four  years. 

DiefFenbach  was  the  first  to  establish  the  practicability  and  success  of 
the  operation  by  the  use  of  double  flaps,  and  this  method  was  improved  by 
Von  Langenbeck  by  including  in  them  the  periosteum. 

The  gag  is  applied,  and  the  operation  begun  by  freshening  the  edges 
of  the  clefl:,  which  should  be  thoroughly  done.  An  incision  is  then  made 
down  to  the  bone  near  the  gum,  extending  from  the  last  molar  tooth  as  far 
forward  as  necessary,  always  well  in  front  of  the  anterior  angle  of  the 
fissure.  With  a  periosteal  elevator,  curved  or  bent  at  right  angles,  the 
periosteum  and  soft  parts  are  detached  together  from  the  bone  by  working 
carefully  from  without  inward. 

It  is  difficult  to  accomplish  perfectly,  but  it  is  important  that  the  flap 
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should  contain  as  much  as  possible  of  the  periosteum,  to  avoid  sloughing, 
and  for  the  reproduction  of  a  more  or  less  perfect  plate  of  bone.  The  sepa- 
ration should  be  done  with  deliberation  and  great  care,  or  the  tissues  will 
be  bruised  or  lacerated  to  such  an  extent  as  to  hazard  success. 

The  knife  and  elevator  should  not  be  carried  so  far  backward  and  for- 
ward as  to  endanger  the  palatine  vessels.  When  this  step  is  completed  on 
both  sides,  the  flaps  hang  from  the  palate  attached  only  at  their  extremities. 
Hemorrhage  is  often  quite  profuse,  but  is  usually  controlled  by  pressure. 
The  sutures  are  now  inserted,  beginning  in  front :  the  method  of  applying 
them  and  the  choice  of  material  do  not  differ  from  those  in  the  previous 
procedure. 

A  portion  of  the  bony  palate  is  left  exposed  to  the  outer  side  of  the  flaps, 

which  heal  by  granulation.  The  after- 
treatment  is  the  same  as  after  the  opera- 
tion upon  the  velum. 

In  some  cases,  and  especially  in  those 
of  failure,  more  or  less  complete,  following 
the  above  method,  Fergusson's  osteoplastic 
operation  may  be  tried.  Holes  are  drilled 
with  an  awl  along  the  margins  of  the  cleft 
for  the  sutures,  as  shown  at  c.  Fig.  19, 
an  incision  (6)  made  down  to  the  bone 
midway  between  the  free  border  and  the 
gum,  and  the  hard  palate  cut  through  with  a  chisel :  to  facilitate  the  chisel- 
ling, holes  (ct)  may  be  previously  drilled  in  the  line  of  the  incision. 

The  edges  of  the  cleft  being  pared,  the  loosened  portions  of  the  palate 
are  drawn  inward,  and  the  sutures  tied  in  the  middle  line. 

Fergusson  in  his  later  operations  dispensed  with  the  sutures,  and  sub- 
stituted plugging  the  lateral  openings  with  lint  to  retain  the  parts  in  appo- 
sition ;  but  it  is  questionable  whether  this  should  be  considered  an  improve- 
ment.    The  flaps  should  fall  together  readily  without  traction. 


INJURIES  AND  DISEASES  OF  THE  JAWS. 

By  J.  EWING   MEAES,  M.D. 


n^JURIES. 

FEACTUEES. 


Superior  Maxilla. — The  firm  position  occupied  by  the  superior  maxillse, 
between  the  boues  of  the  head  and  the  remaining  bones  of  the  face,  sup- 
ported on  the  sides  by  the  zygomatic  arches  through  the  strong  attachment 
of  the  malar  bones,  and  behind  by  the  pterygoid  processes  of  the  sphenoid 
bone  through  the  tuberosities  of  the  palate-bones,  renders  simple,  uncom- 
plicated fracture  in  other  portions  than  the  alveolar  processes  a  rare  acci- 
dent. When  fracture  is  sustained  it  is  the  result  of  great  violence  applied 
directly,  as  the  kick  of  a  horse,  the  blow  of  a  bludgeon,  or  a  crushing  force, 
such  as  is  exerted  when  the  face  is  caught  between  the  bumpers  of  rail- 
road-cars in  motion.  Gunshot  and  shell  wounds  of  the  jaws,  especially  the 
latter,  are  attended,  as  a  rule,  with  greater  laceration  and  comminution  of 
the  bones  than  fractures  due  to  other  causes. 

Of  all  portions  of  the  bone  the  alveolar  process  is  the  most  frequent 
site  of  fracture,  owing  in  part  to  its  moi'e  exposed  position  and  to  the  pres- 
ence of  the  teeth  in  the  alveoli,  the  extraction  of  which  is  frequently  a 
cause  of  fracture.  Children  share  with  adults  the  general  immunity  from 
fracture  of  the  superior  maxilla  which  the  latter  possess,  and  further  enjoy 
a  freedom  from  accidents  of  this  character  owing  to  the  absence  of  exposure 
to  causes  incident  to  adult  life.  When  fracture  occurs  in  that  portion  of 
the  bone  in  which  the  development  of  the  teeth  takes  place,  the  process 
of  second  dentition  may  be  very  seriously  interfered  with,  if  not  entirely 
destroyed. 

The  symptoms  of  fracture  of  the  superior  maxilla  are,  as  a  rule,  well 
marked,  including  pain,  loss  of  function,  and,  when  the  injury  is  the  result 
of  great  violence,  mobility  and  deformity.  Crepitus  cannot,  as  a  rule,  be 
elicited  unless  separation  from  the  adjacent  bones  has  occurred  or  comminu- 
tion of  the  fragments  is  present.  Wiseman,  quoted  by  Hamilton  ("  Frac- 
tures and  Dislocations"),  reports  the  case  of  "  a  child  with  his  whole  upper 
jaw  forced  in   by  the  kick  of  a  horse,  detaching  the  vertical  plate  and 
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lateral  masses  of  tlie  ethnioid  aud  forcing  the  palate-bone  against  the  back 
of  the  pharynx."  Hamilton  (loc.  cit.)  also  records  a  ease  by  Harris,  of 
New  York,  in  which  a  child  two  years  old,  having  fallen  from  a  height  of 
fifty  feet  upon  the  jjavement,  was  found  to  have  a  diastasis  of  both  the 

superior  maxillre  and  palate- 
bones,  the  separation  being  suffi- 
cient to  admit  the  little  fing;er, 
and  extending  from  the  position 
of  the  ceutral  incisors  in  the 
alveolar  border  to  the  soft  palate. 
Prof.  Agnew  describes,  in  his 
Surgery,  the  case  of  a  lad  who 
had  been  caught  between  the 
bumpers  of  two  railroad-cars,  sep- 
arating the  whole  face  from  the 
head  and  comminuting  the  upper 
and  lower  jaws  (Fig.  1 ). 

The  principal  indications  for 
treatment  are  adjustment  of  the 
fi-actured  and  displaced  bones,  so 
as  to  avoid  permanent  deformity, 
and  the  preservation  and  replace- 
ment of  all  fragments,  as  it  lias 
been  observed  that  the  tendency 
to  repair  is  very  great  in  the 
upper  jaw.  Readjustment  of  the 
fragments  may  be  accomplished 
by  manipulation,  aided  in  diffi- 
cult cases  by  strong  hooks  and  screw  elevators  (Fig.  2).  The  displaced 
fragments  may  be  brought  forward  by  placing  the  hooks  behind  the  hori- 


Appearance  after  recovery  from  an  extensive  fracture 
of  the  bones  of  the  face  accompanied  by  several  wounds 
of  the  soft  parts. 


Fig.  2. 


Screw  elevator. 


zontal  plate  of  the  palate  and  making  traction  combined  with  manipulation. 
The  screw  elevator  may  be  employed  by  making  an  incision  over  the  malar 
bone  and  introducing  the  instrument  into  the  bone,  and  in  this  manner  the 
depressed  bones  may  be  elevated.  Owing  to  the  absence  of  action  of  mus- 
cular structures  upon  the  bone,  the  fragments  after  adjustment  are,  as  a 
rule,  readily  retained  in  place.  Retention  is  effected  by  the  closure  of  the 
jaws  and  by  the  application  of  Rhea  Barton's  or  Gibson's  bandage  to 
maintain  apposition  (Figs.  3  and  4).    Efforts  may  be  made,  by  the  applica- 
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tion  of  compresses  and  adhesive  strips,  to  retain  the  fragments  in  position. 
When  the  alveolar  process  is  the  seat  of  fracture,  the  interdental  splint, 


Fig.  3. 


Fig.  4. 


Fig.  5. 


Barton's  bandage  for  fracture  of  the  inferior  maxilla.      Gibson's  bandage  for  fracture  of  the  lower  jaw. 

made  of  hard  rubber  (Figs.  5  and  6),  should  be  employed,  closure  of  the 
jaws  being  maintained  by  the  bandage.  The  patient  should  be  kept  upon 
liquid  diet  until  repair  is  effected. 

Inferior  Maxilla. — The  exemption  from 
fracture  which  is  observed  to  exist  with  regard 
to  the  superior  maxilla  in  children  equally 
attends  the  lower  jaw.  Of  one  hundred  and 
fifty-eight  cases  of  fractui'e  of  this  bone  re- 
corded by  Prof.  Agnew  as  having  been  ad- 
mitted into  the  Pennsylvania  Hospital,  five 
only  were  under  ten  years  of  age.  The  record 
of  cases  does  not  sustain  the  statement  gen- 
erally accepted,  that  the  most  frequent  site  of 
fracture  in  children  is  at  the  symphysis  before  union  has  taken  place. 
Hamilton  {loc.  cit.)  in  a  collection  of  eight  cases  of  this  variety  of  fracture 

Fig.  6. 


Gunning's  iuterclental  splint. 


Kingsley's  interdental  splint. 


found  but  one  in  a  patient  under  ten  years  of  age.     As  in  adults,  the  body 
of  the   bone   most   frequently   suffers   fracture,  rarely  the  angle   or  the 

processes. 

The  symptoms  of  fracture  of  the  body  of  the  lower  jaw  are  those  which 
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attend  fractures  generally,  and  are  usually  so  well  marked  as  to  make  the 
diagnosis  easy.  In  fractures  of  the  ramus  or  processes  the  symptoms  are 
frequently  obscure,  rendering  detection  of  the  character  of  the  injury  dif- 
ficult. 

The  treatment  of  fractures  of  the  body  consists  in  effecting  reduction 
by  manipulation,  and  retaining  the  parts  in  apposition  by  means  of  external 

or  interdental  splints,  and  a  bandage  to 
maintain  closure  of  the  jaws.  In  cases 
where  apposition  cannot  be  maintained  by 
the  ordinary  dressings  the  fragments  may 
be  held  together  by  strong  wire  introduced 
through  openings  made  with  the  bone-drill. 
Wiring  the  teeth  is  objectionable,  and,  as  a 
rule,  ineffectual. 

In  fractures  of  the  ramus  or  processes 
the  fragments  should  be  adjusted  by  press- 
ure and  counter-pressure,  the  fingers  being 
placed  in  the  pharynx,  if  necessary,  to  ac- 
complish the  object  effectually.  Difficulty  is 
frequently  experienced  in  maintaining  the 
parts  in  apposition.  The  dressing  usually 
applied  consists  of  a  compress  over  the  parts 
and  the  bandage  known  as  the  "  crossed  of 
the  angle  of  the  jaw"  (Fig.  7).  The  re- 
placement of  dislocated  teeth  in  fractures 
of  the  jaws  is  not  of  the  same  importance  in  children,  except  where  the 
permanent  set  is  involved,  as  in  adults.  When  not  in  the  line  of  fracture, 
it  is  proper  to  replace  them. 


The  crossed  of  the  angle  of  the  jaw 
for  fracture  through  the  neck  of  the  con- 
dyle. The  turns  should  exactly  overlap 
one  another. 


DISLOCATION'S 


AT  THE   TEMPOEO-MAXILLAKY  ARTICULATION. 

The  fixed  position  of  the  superior  maxillse  renders  dislocation  without 
fracture  or  displacement  of  adjacent  bones  impossible.  The  movable  char- 
acter of  the  temporo-maxillary  articulation  admits  of  dislocation  due  to 
external  violence  or  muscular  contraction,  the  latter  being  the  principal 
cause. 

Study  of  recorded  cases  of  dislocation  at  this  joint  and  clinical  experi- 
ence have  shown  that  in  children  this  accident  is  of  extreme  rarity.  Of 
nine  hundred  and  twelve  dislocations  admitted  to  the  Pennsylvania  Hos- 
pital, as  recorded  by  Prof.  Agnew,  only  nine  involved  this  joint,  and  none 
of  these  occurred  in  persons  under  twenty-five  years  of  age.  Sir  Astley 
Cooper  reports,  as  the  result  of  his  extended  experience,  but  a  single  in- 
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stance,  which  occurred  in  a  boy  who  had  an  apple  thrust  into  his  mouth 
while  at  play.  The  peculiar  conformation  of  the  bone,  owing  to  the  ab- 
sence of  the  full  development  of  the  alveolar  border,  and  the  obtuse  char- 
acter of  the  angle  at  which  the  rami  are  attached  to  the  body,  are  given  as 
reasons  by  which  the  non-occurrence  of  dislocation  in  the  young  is  ex- 
plained. Confirmation  of  this  view  is  found  in  the  fact  that  dislocation  at 
the  temporo-maxillary  articulation  is  of  rare  occurrence  in  the  aged,  in 
whom  the  alveolar  border  is  largely  absent  and  the  body  and  rami  are 
joined  at  an  obtuse  angle.  An  explanation  more  satisfactory  may  be  found 
in  the  absence  of  exposure  to  the  direct  causes  of  dislocation  on  the  part 
of  the  young  and  of  those  far  advanced  in  years. 

The  symptoms  of  dislocation  are  characteristic,  and  vary  in  degree 
according  to  the  variety  of  displacement.  "When  bilateral  and  complete, 
the  mouth  is  widely  open,  the  lower  jaw  is  immovable,  the  chin  protrudes, 
and  saliva  dribbles  from  the  mouth.  In  normal  position  the  condyles  may 
be  distinguished.  In  dislocation  the  finger  may  be  passed  into  the  depres- 
sion formed  by  the  glenoid  fossse  of  the  temporal  bone.  Pain  is  usually 
present. 

Reduction  is  effected  by  raising  the  chin,  so  as  to  unlock  the  condyles 
and  place  them  upon  the  articular  eminences  in  such  position  that  the  mus- 
cular tension  is  relaxed  and  they  can  be  readily  pushed  into  the  glenoid 
fossae.  The  manipulation  is  accomplished  by  introducing  the  thumbs,  well 
protected,  into  the  mouth,  placing  them  over  the  molars  on  each  side,  and 
grasping  the  base  with  the  fingers.  In  this  manner  the  jaw  can  be  firmly 
held,  and  the  movements  necessaiy  to  restore  the  condyles  to  their  normal 
positions  executed. 


INFLAMMATORY  AFFEOTIOI^S. 

ALVEOLAR  ABSCESS. 

The  term  alveolar  abscess  has  been  limited  to  the  collection  of  pus 
formed  at  the  apex  of  the  root  of  a  tooth.  Abscesses  forming  at  any  other 
part  of  the  alveolar  cavity,  as  the  result  of  injury  or  disease,  should,  ac- 
cording to  Black,'  if  designated  as  alveolar  abscesses,  be  accompanied  by 
some  qualifying  adjective  expressing  the  nature  of  the  cause,  as  traumatic 
alveolar  abscess,  etc. 

Cause. — Limiting  the  application  of  the  term  to  inflammation  at  the 
apex  of  the  root  of  the  tooth,  the  cause  may  be  always  regarded  as  taking 
origin  in  the  pulp  of  the  tooth,  and  as  being  conveyed  through  the  canal  of 
the  root  to  the  tissues  surrounding  its  apex.  Exposure  of  the  pulp  in  a 
carious  tooth  leads  readily  to  inflammation  of  the  structures  at  the  apex. 


'  System  of  Dentistry,  vol.  i. 
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In  children,  by  reason  of  the  relation  of  the  decidnous  to  the  forming  per- 
manent teeth,  suppuration  in  the  alveolus  may  seriously  involve  the  latter. 

Stages. — Clinically  the  stages  may  be  divided  into  those  which  charac- 
terize the  inflammatory  process,  leading  to  resolution  or  suppuration. 

Symptoms. — In  the  first  or  beginning  stage  of  the  inflammation  the 
symptoms  are  quite  marked.  Of  these  symptoms  pain  is  the  most  promi- 
nent. Beginning  usually  as  a  dull  pain  in  the  affected  tooth,  it  soon  becomes 
extreme.  It  is  in  this  stage  due  to  the  pressure  exerted  in  the  confined 
space  at  the  root  of  the  tooth  by  the  engorged  blood-vessels.  The  swelling 
of  the  structures  is  sometimes  sufficient  to  cause  a  slight  protrusion  of  the 
tooth  from  the  alveolus.  Pressure  upon  the  tooth  in  the  effort  to  force  it 
back  into  the  alveolus  causes  an  increase  of  pain.  The  tissues  of  the  gum 
soon  become  painful  and  discoloi'ed,  passing,  as  the  inflammation  advances, 
from  a  deep  red  to  a  purplish  hue.  Heat  over  the  site  of  the  affected  tooth 
and  swelling  of  the  side  of  the  face  are  also  symptoms  which  accompany 
this  stage. 

In  the  second  stage,  when  plastic  exudation  has  occurred,  an  abatement 
of  the  symptoms  takes  j^laee.  The  deposit  of  plastic  matter  at  the  apex  of 
the  root  increases  somewhat  the  extrusion  of  the  tooth,  and  this  condition 
may  be  accompanied  by  an  increase  of  pain.  In  other  respects  the  symp- 
toms are  less  pronounced. 

If  in  the  third  stage  resolution  takes  place,  the  symptoms  gradually 
disappear.  If,  on  the  other  hand,  suppuration  supervenes,  an  aggravation 
of  all  the  symptoms  occurs.  This  event  may  be  ushered  in  with  a  rigor, 
followed  by  elevation  of  temperature  and  increase  in  pulse-rate.  The  ten- 
sion produced  by  the  pus  confined  in  the  small  space  at  the  apex  of  the  root 
augments  greatly  the  pain.  Absorption  of  the  wall  of  the  alveolus  at  the 
apex  takes  place  rapidly,  and  the  pus  makes  an  effort  to  escape  by  the  way 
of  least  resistance,  reaching  the  surface,  as  a  rule,  on  the  buccal  or  cheek 
side  of  the  mouth-cavity.  "When  the  pus  leaves  the  cavity  of  the  alveolus, 
it  may  dissect  a  route  for  itself  beneath  the  periosteum  and  appear  at  the 
surface  at  the  junction  of  the  gum  with  the  tooth,  or,  perforating  the  peri- 
osteum, infiltrate  the  overlying  tissues  and  finally  seek  an  exit  over  the  root 
of  the  tooth  or  escape  at  the  margin  of  the  gum  along  the  peridental  mem- 
Ijrane.  The  escape  of  the  pus  from  the  alveolar  cavity  is  attended  by  a 
diminution  of  the  pain  and  a  marked  swelling  of  the  structures  of  the  face, 
effecting  in  some  cases  closure  of  the  eye  upon  the  affected  side,  with  closure 
to  a  greater  or  less  extent  of  the  jaw. 

In  the  form  of  abscess  in  which  the  pus  in  its  escape  from  the  alveolus 
passes  beneath  the  periosteum,  detachment  of  this  membrane  occurs  to  a 
greater  or  less  extent  and  necrosis  is  liable  to  result.  The  pointing  of  the 
pus  varies  according  to  the  teeth  affected  and  the  resistance  offered.  In  the 
upper  jaw  abscesses  connected  with  the  anterior  teeth  occasionally  point 
over  the  hard  palate,  dissecting  off  the  periosteum  in  some  instances  to  a 
great  extent,  or  into  the  nasal  cavities.     Abscesses  involving  the  posterior 
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teeth  may  open  upon  the  face,  just  in  front  of  the  anterior  border  of  the 
masseter  muscle  or  into  the  maxillary  sinus. 

In  those  connected  with  the  teeth  of  the  lower  jaw  the  pus  by  gravity 
may  descend  to  the  base  of  the  jaw,  and  when  the  abscess  is  accompanied 
by  necrosis  it  may  point  in  the  middle  of  the  neck  or  at  the  upper  border 
of  the  clavicle. 

Diagnosis. — The  diagnosis  of  alveolar  abscess  is,  as  a  rule,  not  difficult, 
the  symptoms  being  well  marked  and  the  presence  of  a  carious  tooth  indi- 
cating the  cause.  It  is  to  be  distinguished  from  periostitis'  in  the  early 
stages  by  the  localized  character  of  the  symptoms  and  the  presence  of  an 
affected  tooth. 

Treatment. — In  the  early  stages  efibrts  should  be  directed  to  the  pro- 
motion of  resolution  and  the  prevention  of  suppuration.  Treatment  of  the 
affected  tooth  is  of  the  greatest  importance,  and  should  receive  the  earliest 
attention.  This  should  consist  in  such  treatment  as  will  provide  for  the 
preservation  of  the  tooth,  or  its  extraction  if  its  condition  is  such  as  to 
forbid  this.  Removal  of  the  diseased  pulp  and  clearing  of  the  canals  of 
the  roots,  with  the  use  of  antiseptic  agents  and  temporary  fillings,  will  con- 
stitute the  treatment  in  the  effort  to  subdue  the  inflammation  and  to  save 
the  tooth.  When  the  carious  condition  is  such  as  to  render  the  tooth  useless 
its  extraction  will  at  once  determine  the  relief  of  the  inflammatory  action. 
General  and  local  measures  may  be  resorted  to  in  the  early  stages  to  assist 
in  the  accomplishment  of  resolution,  the  most  efficient  of  the  latter  being 
section  by  the  bistoury  of  the  inflamed  tissues  overlying  the  affected  tooth, 
and  the  application  of  absorbents.  The  employment  of  hot  fomentations 
over  the  face  should  be  scrupulously  avoided,  as  such  applications  invite  the 
pointing  of  the  pus  to  the  surface. 

When  suppuration  has  occurred  and  the  pus  has  not  escaped  from  the 
alveolus,  an  effort  should  be  made,  by  clearing  the  pulp-cavity  and  the 
canals  of  the  root,  to  secure  its  removal  through  the  tooth.  If  an  abscess- 
cavity  has  formed  outside  of  the  alveolus  its  early  evacuation  into  the  mouth 
is  imperatively  demanded,  in  order  to  prevent  pointing  upon  the  surface, 
with  the  resulting  formation  of  a  scar. 

The  importance  in  children  of  retaining  as  long  as  possible  the  decidu- 
ous teeth  should  not  be  lost  sight  of  in  the  treatment  of  alveolar  abscess. 
The  absorption  of  the  roots  of  the  primary  teeth  which  occurs  may  afford 
greater  facility  in  the  treatment  of  such  abscesses  through  the  tooth,  per- 
mitting thus  the  retention  of  the  affected  organ. 

PERIOSTITIS. 
Inflammation  of  the  periosteum  of  the  jaws  may  occur  in  the  acute  or 
chronic  form,  being  due  in  the  first  to  the  irritation  of  carious  teeth,  to  the 
eruption  of  permanent  teeth,  to  injury,  to  a  specific  poison,  such  as  occurs 
in  the  eruptive  diseases,  to  ptyalism,  or  to  phosphorus  vapor.  In  tuber- 
culous children  periostitis  may  occur  without  any  apparent  cause. 
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A  syphilitic  taiut  of  the  system  is  usually  the  cause  of  the  chronic  form 
of  periostitis.  The  exteusiou  of  the  periosteum  into  the  alveoli,  forming 
the  peridental  membrane,  leads  to  an  iuvolvement  of  the  teeth  in  acute 
periostitis  and  to  the  presence  of  symptoms  relating  to  them. 

Symptoms. — The  symptoms  of  periostitis  are  pain  of  a  diffused  chai- 
acter,  heat  in  the  part  affected,  and  swelling  of  the  face,  with  more  or  less 
general  constitutional  disturbance.  The  iuvolvement  of  the  peridental  mem- 
brane in  the  inflammatory  process  causes  protrusion  of  the  teeth  from  the 
alveoli,  with  great  pain  on  pressure. 

Diagnosis. — The  diagnosis  is  made  by  careful  inquiry  into  the  cause 
and  examination  of  the  teeth  and  tissues  overlying  the  jawfs.  The  rapid 
occurrence  of  suppuration  leading  to  necrosis  renders  the  formation  of  an 
early  and  correct  diagnosis  important. 

Treatment. — Prompt  depletion  by  general  and  local  means  is  the  treat- 
ment which  should  be  adopted  in  acute  periostitis  of  the  jaws  of  the  ordi- 
nary form.  Saline  cathartics  should  be  freely  administered,  with  sedatives 
to  allay  pain.  The  removal  of  blood  by  leeches  and  by  incisions  of  the 
periosteum  should  be  practised,  and  energetic  measures  taken  to  prevent 
suppuration. 

In  syphilitic  periostitis,  which  is  attended  by  less  urgent  symptoms, 
iodide  of  potassium  should  be  given  until  the  pain  and  swelling  subside. 
Caution  is  to  be  especially  observed  with  regard  to  the  extraction  of  teeth 
in  this  form  of  periostitis,  as  such  operations  are  very  liable  to  excite  acute 
symptoms  followed  by  suppuration  and  necrosis.  The  dull  pain  felt  leads  the 
patient  to  apply  to  the  dentist,  who  may  under  a  mistaken  diagnosis  perform 
extraction.  In  such  cases  the  history  should  be  carefully  ascertained,  and 
the  patient  placed  for  a  sufficient  time  upon  specific  remedies  before  tooth- 
extraction  is  attempted. 

NECROSIS. 

As  has  been  stated  in  the  remarks  upon  periostitis,  this  condition  pre- 
cedes necrosis,  and  hence  the  great  importance  of  adopting  such  measures 
in  treatment  as  will  check  the  inflammatory  action  and  prevent  the  occur- 
rence of  suppuration. 

Of  the  various  forms  of  necrosis  the  variety  most  liable  to  occur  in 
children  is  that  induced  by  the  specific  poison  of  the  exanthemata.  For- 
merly, in  this  country  especially,  ptyalism  was  often  a  cause  of  necrosis  in 
children,  owing  to  the  injudicious  use  of  mercury ;  to-day  it  is  of  rare 
occurrence.  Syphilitic  necrosis  is  found  in  adults,  as  a  rule,  and  phos- 
phorus-necrosis occurs,  according  to  my  experience,  most  frequently  in 
young  persons  between  fourteen  and  twenty  years  of  age,  the  time  of  life 
at  which  they  engage  as  employees  in  match-factories.  Other  causes  may 
produce  necrosis,  as  the  irritation  of  carious  teeth,  the  irruption  of  the  per- 
manent teeth,  mechanical  injury,  as  produced  sometimes  in  the  extraction 
of  teeth,  and  ulcerative  affections,  as  cancrum  oris  and  scorbutus. 

Where  ordinary  periostitis  follows  the  irritation  caused  by  carious  teeth 
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or  the  infliction  of  injury  and  leads  to  necrosis,  it  is  the  result  of  the  in- 
flammation of  structures  in  a  normal  state.  In  exanthematous  neci-osis 
the  specific  poison  of  the  disease  exerts  its  influence  upon  the  periosteum, 
inducing  inflammation  and  necrosis.  In  syphilitic  necrosis  the  specific 
poison  attacks  the  osseous  structure,  with  its  covering  the  periosteum. 
Ptyalism  excites  irritation  of  the  salivary  glands  and  inflammation  of  the 
structures  covering  the  alveolar  processes  and  inner  surface  of  the  cheeks, 
leading  to  necrosis.  I  have  endeavored  to  show  elsewhere*  that  in  phos- 
phorus-necrosis a  chronic  toxic  condition  is  established  which  awaits  some 
exciting  cause  to  make  itself  manifest :  this  is  usually  found  in  the  efforts 
made  to  extract  carious  teeth,  or  in  the  irritation  caused  by  collections  of 
tartar,  or  by  the  use  of  pins,  which  are  used  by  employees  in  their  work, 
in  picking  the  teeth. 

The  symptoms  of  necrosis  are  so  well  marked  that  no  difficulty  shoilld 
be  experienced  in  making  a  diagnosis.  A  careful  inquiry  into  the  history 
of  the  case  will  lead  to  the  determination  of  the  exciting  cause  and  the 
variety  present. 

The  prophylaxis  consists  in  the  prompt  treatment  of  the  preceding 
periostitis.  When  suppuration  is  established,  measures  should  be  taken  to 
limit  the  necrotic  action.  This  is  best  accomplished  by  drainage  and  evacu- 
ation of  collections  of  pus,  and  by  thorough  cleansing  of  the  mouth  and 
abscess-cavities  with  antiseptic  solutions.  Experience  has  shown  that  early 
operative  interference  is  harmful  and  should  not  be  practised,  the  resulting 
injury  inflicted  causing  almost  inva- 
riably an  extension  of  the  inflamma-  '°  ' 
tion.  In  children  during  the  pres- 
ence of  the  temporary  teeth  the  ex- 
pectant plan  of  treatment  should 
always  be  employed,  sufficient  time 
being  afforded  to  permit  complete 
detachment  of  the  sequestrum,  so 
that  the  permanent  teeth  if  unaffected 
by  the  disease  may  not  be  injured 
and  their  evolution  and  growth  not 
be  interfered  with.  The  pus  which 
is  formed  may  point  upon  the  face 
(Fig.  8),  and  efforts,  by  incision  and 
drainage  of  pus-cavities,  should  be 
made  to  cause  evacuation  into  the 
mouth.  When  these  efforts  are  un- 
availing and  abscesses  form  upon  the 

surface,  they  should  be  incised  and  drained,  in  order  that  the  resulting  cica- 
trix shall  produce  as  little  deformity  as  possible.     The  administration  of 


Showing  abscesses  at  the  base  of  the  lower  jaw 
in  a  case  of  phosphorus-necrosis. 
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tonics  and  nutrients,  good  diet,  with  exercise  in  the  open  air,  will  contribute 
to  the  general  well-being  of  the  patients  and  increase  their  powers  of  resist- 
ance to  the  harmful  effects  of  the 
Fi**-  ^-  suppurative  action. 

Removal  of  the  sequestrum 
should  always  be  effected  through 
the  mouth,  avoiding  thus  an  ex- 
ternal incision  (Fig.  9).  In  the 
lower  jaw  the  plates  of  new-formed 
osseous  matter  should  be  carefully 
separated  from  the  sequestrum, 
and  the  latter  lifted  from  its  posi- 
tion. If  the  sequestrum  is  entirely 
free  it  can  be  liberated  by  the  boue- 
pliers  or  chain  saw,  using  the  in- 
struments so  as  to  inflict  as  little 
injury  as  possible. 

The  reproduction  of  bone  occurs  in  necrosis  affecting  the  lower  jaw, 
affording,  when  it  has  not  been  interfered  with  by  too  early  and  injudicious 
efforts  at  removal  of  the  sequestrum,  a  substantial  support  for  an  artificial 
denture.  In  a  number  of  cases  of  phosphorus-necrosis  in  which  I  have 
removed  one-half,  two-thirds,  or  the  whole  of  the  lower  jaw,  artificial 
dentures  have  been  adopted  and  worn  with  comfort  by  the  patient. 

Reproduction  of  bone  does  not  occur  in  necrosis  of  the  upper  jaw,  the 
cavity  left  after  the  removal  of  the  sequestrum  being  filled  partially  or 
completely  by  fibrous  tissue. 


One-half  of  a   lower  jaw  removed  by  incisions 
witliin  the  mouth. 
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CYSTS. 

The  imperfect  development  of  the  antrum  in  the  young  subject  renders 
the  occurrence  of  cystic  disease  (hydrops  antri)  or  suppuration  in  the  cavity 
very  rare.  The  importance  of  the  study  of  these  affections  relates  largely 
to  their  differentiation  from  tumor  of  the  antrum  and  of  the  upper  jaw,  as 
cases  are  recorded  in  which  extirpation  of  the  jaw  has  been  performed 
through  an  error  in  diagnosis,  cystic  disease  having  been  mistaken  for 
tumor. 

Formerly  supposed  to  be  a  collection  of  fluid  in  the  antrum  as  the  result 
of  occlusion  of  the  opening  between  the  nasal  cavity  and  the  latter,  later 
investigations  have  shown  that  hydrops  antri  is  due  to  the  cystic  degenera- 
tion of  the  glandular  follicles  of  the  mucous  lining  membrane,  the  gradual 
dilatation  of  one  or  more  cysts  expanding  the  walls  of  the  cavity  and  form- 
ing a  swelling  which  may  simulate  a  solid  growth.     The  slow  growth, 
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the  absence  of  pain,  and  the  resiliency  of  the  anterior  wall,  yielding  with  a 
crackling  noise  under  pressure,  constitute  the  principal  symptoms  of  this 
affection,  which  should  be  carefully  studied  in  making  a  diagnosis.  If  any 
doubt  should  exist,  puncture  through  the  anterior  wall  within  the  mouth 
will  disclose  the  character  of  the  contents. 

The  treatment  consists  in  gaining  access  to  the  cavity  either  by  a  punc- 
ture of  the  wall  above  the  alveolar  border  or,  preferably,  by  extraction  of 
the  first  molar  tooth,  and  thorough  curetting  of  the  interior,  in  order  to  dis- 
integrate the  degenerated  follicles  and  permit  their  removal  by  the  instru- 
ment, assisted  by  repeated  douching  of  the  cavity  with  hot  water  and  sub- 
sequently with  antiseptic  solutions.  Drainage  may  be  effected  by  a  small 
canula  or  tube,  the  mouth  of  which  should  be  stopped  with  a  pledget  of 
cotton  to  prevent  the  intrusion  of  particles  of  food,  which,  undergoing 
decomposition,  might  lead  to  inflammation.  The  application  of  tincture  of 
iodine  or  other  stimulating  agents,  care  being  taken  to  afford  free  escape, 
may  assist  in  the  curative  process. 

ABSCESS. 

Abscess  or  sujjpuration  in  the  antrum  may  be  caused  by  blows  over  the 
part,  or  by  injury  to  the  alveolar  process,  through  which  the  cavity  is  opened, 
or,  as  is  most  frequently  the  case,  it  may  result  from  the  carious  condition  of 
one  or  moi'e  of  the  teeth  in  relation  with  the  cavity,  as  the  second  bicuspid, 
or  the  first  and  second  molars.  Inflammation  beginning  in  these  teeth  may 
be  conveyed  by  continuity  or  contiguity  of  structure  and  involve  the  lining 
membrane  of  the  cavity. 

The  symptoms  of  this  affection  differ  from  those  of  cystic  disease  in 
their  more  acute  character :  the  onset  is  more  rapid,  and  the  symptoms  of 
inflammation  are  very  marked :  heat,  pain,  increased  on  pressure,  redness, 
and  swelling  are  prominent.  The  pressure  of  a  carious  bicuspid  or  molar 
tooth  in  a  state  of  inflammation  will  assist  in  arriving  at  a  correct  diagnosis 
with  regard  to  the  cause  and  nature  of  the  disease.  The  resilient  condition 
of  the  anterior  wall  gives  information  as  to  the  presence  of  a  fluid  in  the 
antrum,  as  in  cystic  disease. 

The  existence  of  pus  in  the  sinus  having  been  determined,  its  evacua- 
tion, followed  by  douching  with  hot  water  and  antiseptic  solutions,  should  be 
accomplished.  Access  can  be  had  to  the  cavity  by  extraction  of  the  carious 
tooth  which  is  usually  present  as  the  cause  of  the  suppuration  in  the  antrum. 
The  opening  between  the  alveolus  and  antrum  can  be  enlarged  by  the  pas- 
sage of  a  small  trocar  with  canula,  care  being  taken  to  guard  with  the  index 
finger  the  extent  to  which  the  instrument  enters  the  cavity.  The  canula 
may  be  left  in  position,  for  the  purposes  of  drainage  and  injections.  If  sup- 
puration has  followed  removal  of  the  process,  leaving  a  large  opening,  the 
interior  may  be  packed  with  antiseptic  gauze,  and  douched  with  antiseptic 
solutions  when  the  packing  is  changed. 
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CYSTIC  DISEASES. 

CYSTS   CONNECTED   WITH   THE   TEETH. 

Two  forms  of  cysts  are  described  which  are  connected  with  the  teeth, — 
first,  those  found  in  connection  with  completely  developed  teeth,  and,  second, 
those  in  which  the  teeth  are  in  process  of  development  and  have  not 
irrupted. 

The  first  are  of  inflammatory  origin,  and  are  found  at  the  apex  of  the 
roots  of  carious  teeth.  They  are  formed  from  the  peridental  membrane, 
which  is  detached  from  the  root  of  the  tooth  and  forms  a  sac  for  the  fluids 
which  are  produced.  The  roots  of  the  teeth  are  usually  in  a  state  of  dis- 
ease and  have  undergone  absorption.  In  children,  when  inflammation 
attacks  the  roots  of  the  deciduous  teeth  absorption  of  the  roots  occurs,  and 
cysts  are  formed  which  frequently  interfere  with  the  treatment  of  the  in- 
flammation through  the  tooth.  These  cysts  vary  in  size,  being  in  some 
instances  very  small  and  in  others  quite  large.  Heath'  quotes  a  case 
reported  by  Fisher,  in  which  a  cyst  connected  M'ith  the  apex  of  the  posterior 
molar  tooth  and  filling  the  whole  antrum  grew  from  the  periosteum  of  the 
apex  of  the  root  of  the  tooth. 

The  treatment  of  these  cysts  consists  in  the  extraction  of  the  affected 
tooth,  by  which  the  cyst  remaining  attached  is  removed.  If  it  does  not 
come  away  with  the  tooth  it  should  be  removed  by  a  small  curette :  if 
left,  suppuration  continues.  When  very  large,  and  cavities  in  the  alveolar 
process  have  formed,  they  should  be  removed  by  incision  through  the  bone. 

Dentigerous  cysts,  or  those  originating  in  connection  with  undeveloped 
teeth,  are  formed,  as  described  by  Mr.  Tomes  (quoted  by  Heath,  he.  cii.), 
"  by  the  detachment  of  the  investing  soft  tissue  from  the  enamel  surface  of 
the  tooth  by  a  small  quantity  of  transparent  fluid  which  not  uncommonly 
collects  in  the  interval  so  formed.  This  fluid  ordinarily  is  discharged  when 
the  tooth  is  cut,  but  when  from  some  cause  the  eruption  of  the  tooth  is  pre- 
vented it  increases  in  quantity,  gradually  distending  the  surrounding  tissues 
in  the  form  of  a  cyst."  In  the  lower  jaw  these  cysts  sometimes  acquire  a 
large  size,  and  in  some  instances  the  jaw  has  been  excised  under  the  belief 
that  a  tumor  existed.  An  important  diagnostic  point  relates  to  the  absence 
of  permanent  teeth  which  should,  at  the  period  of  life  when  the  examina- 
tion is  made,  be  present.  When  sufficient  expansion  has  occurred  to  render 
the  bony  walls  thin,  a  crackle  will  be  heard  on  pressure.  Further  informa- 
tion may  be  obtained  in  cases  of  doubt  by  puncture  with  a  small  trocar, 
within  the  mouth,  by  which  means  the  existence  of  fluid  will  be  determined. 

The  treatment  of  the  dentigerous  cysts  consists  in  incision  of  the  bony 
wall  within  the  cavity  of  the  mouth,  evacuation  of  the  contents,  removal 
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of  the  undeveloped  tooth,  whieh  may  be  found  projecting  into  the  cavity  or 
lying  loose  on  its  floor,  aud  finally  approximation  of  the  sides,  thus  securing 
obliteration  of  the  cavity  by  crushing  in  the  walls. 

CYSTS   OF    THE    LOWER   JAW. 

According  to  Heath  (loc.  cit.),  this  form  of  cyst  originates  in  the  cancel- 
lated tissue  of  the  bone,  which  is  lined  with  the  endosteum,  in  this  respect 
differing  from  cysts  of  the  antrum,  which  arise  in  the  mucous  follicles  of 
the  lining  membrane  which  have  undergone  cystic  degeneration.  He  thinks 
it  not  unreasonable  to  attribute  the  origin  of  the  cysts  to  some  irritation 
connected  with  the  roots  of  the  teeth,  a  cancellus  expanding  and  producing' 
gradual  absorption  and  obliteration  of  those  adjacent  until  a  cyst  of  consid- 
erable size  is  formed.  The  cysts  may  be  unilocular  or  multilocular,  aud 
contain  usually  a  viscid  fluid.  By  the  pressure  exerted,  they  cause  expan- 
sion and,  in  some  instances,  great  distortion  of  the  jaw. 

The  same  methods  of  examination  should  be  employed  in  determiniug 
their  character  as  in  the  other  forms  of  cysts  described  above.  They  are  to 
be  distinguished  from  cystic  osteo-sarcoma  by  the  absence  of  any  tendency 
to  infiltrate  the  adjacent  tissues.    They  are  also  of  slow  growth  and  painless. 

Cysts  of  the  lower  jaw  should  be  treated  by  free  incision  within  the 
mouth,  removal  of  the  contents,  and  obliteration  of  the  cavity  by  crushing 
in  the  walls.  In  addition  to  these  measures,  Dr.  Mason  ^Yan■eu,  of  Boston, 
advocated  the  use  of  injection  to  maintain  a  sufficient  degree  of  irritation  to 
favor  the  deposition  of  new  bone. 


TUMOES   OF  THE  JAWS. 

SUPEEIOK   MAXILLA. 

Tumors  of  this  bone  take  origin  most  frequently  in  the  cavity  of  the 
antrum  or  in  the  alveolar  border,  rarely  from  the  facial,  zygomatic  surfaces 
or  palatine  process.  With  regard  to  the  relative  frequency  of  their  occur- 
rence, my  experience  accords  with  that  expressed  by  Prof  Gross,'  that 
sarcoma  embraces  rather  more  than  one-third  and  carcinoma  less  than  one- 
third  of  all  neoplasms  of  the  superior  maxilla,  cystoma,  osteoma,  fibroma, 
and  chondroma  occurring  in  the  order  named.  In  children  my  experience 
leads  me  to  believe  that  sarcomas  are  of  the  most  frequent  occurrence,  and 
that  of  the  different  forms  the  spindle-celled  predominates  largely. 

Fibromata.— Fibromas  appear  in  the  antrum,  but  most  frequently 
upon  the  facial  surface  or  alveolar  process,  taking  origin  from  the  peri- 
osteum coveriniz:  the  surface  or  from  its  prolongation  into  the  alveoli,  where 
it  forms  the  lining  membrane,— the  peridental  membrane.     Growths  de- 
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veloped  in  counection  witli  tliis  membraue  are  termed  fibrous  epulis. 
Fibromas  may  contain  pure  fibrous  tissue,  nodules  of  cartilage,  spiculse  of 
bone,  or  cysts.  When  developed  in  connection  with  the  periosteum  covering 
the  facial  surface,  they  are  usually  attached  by  a  broad  base.  In  a  tumor 
of  this  nature  removed  by  the  author  its  base  covered  the  entire  facial  sur- 
face, and  it  was  encased  in  a  shell  of  bone,  with  osseous  spiculse  interspersed 
throughout  the  growth.  Fibromas  possess  all  the  characteristic  features  of 
benign  growths,  and  are  differentiated  from  sarcomatous  and  carcinomatous 
formations  by  slow  growth,  painlessness,  circumscribed  character,  absence 
of  glandular  involvement,  and  lack  of  tendency  to  return  after  extirpation. 
'Tlie  growths  may  be  removed  by  cutting  around  the  base  with  a  strong 
knife  or  chisel  and  prying  them  off  from  their  bed,  little  hemorrhage 
accompanying  the  ojieration. 

Fibrous  epulis  takes  origin  from  the  peri-alveolar  membrane,  is  usually 
attached  by  a  pedicle,  is  small,  with  smooth  and  regular  surface,  of  dense 
consistence,  sometimes  bleeding  freely  from  contact  of  food,  and  liable  to 
undergo  ulceration. 

^yhile  benign  in  its  character,  permanent  relief  can  be  obtained  only  by 
removal  of  the  alveolus  from  which  the  growth  springs,  or  of  the  alveolar 
border  if  more  than  one  alveolus  is  involved,  so  as  to  embi'ace  in  the  ex- 
cision the  limits  of  the  disease.  Many  cases  have  presented  themselves  at 
tlie  clinic  of  the  author  in  which  attempts  have  been  made  by  dentists  to 
remove  these  growths  by  ligature  or  section  of  the  pedicle.  In  every  case 
these  efforts  have  been  futile,  and  in  some  of  them  extension  of  the  disease 
has  occurred,  recpiiring  greater  loss  of  structure  for  radical  cure. 

Cartilaginous  Tumors  form  very  rarely  in  connection  with  the  jaws. 
A  few  cases  are  reported  by  Prof  Gross  {loc.  cit.)  as  being  developed  be- 
tween the  bone  and  periosteum  on  the  facial  surface  and  nasal  process. 
One  case  of  pure  chondroma  of  the  antrum  he  states  is  recorded  by  Rind- 
fleiscli,  and  one  of  sarcomatous  chondroma  by  Mr.  Stanley  in  a  lad  sixteen 
years  of  age.  They  resemble  other  benign  growths  in  their  general  features. 
A  characteristic  feature  is  their  appearance  at  an  early  age.  They  some- 
times grow  to  a  large  size.     Removal  effects  permanent  cure. 

Osseous  Tumors. — These  tumors  occur  in  nn'ddle-aged  and  old  pcojjle, 
and  are  the  result  of  external  violence  or  of  syphilitic  disease.  They  may 
form  upon  any  part  of  the  jaw,  usually  the  facial  surface  or  alveolar  process, 
])ortions  most  exposed  to  external  violence.  Instances  of  osseous  tumors 
developing  within  the  antrum  are  recorded.  All  forms  are  amenable  ,to 
treatment  by  extirpation,  the  chisel  and  gouge  or  saw  being  required  to 
obtain  se^iaration  from  the  bone. 

Sarcomatous  Tumors. — As  stated  above,  of  all  tumors  of  the  jaw 
the  sarcomata  are  the  most  frequent  and  occur  principally  in  the  young. 
They  present  several  varieties.  The  periosteal,  composed  of  spindle  cells, 
and  in  some  instances  of  small  round  cells,  M'heu  its  consistence  is  less 
firm,  is  found  in  connection  with  the  facial  surface  and  within  the  antrum. 
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The  mj-eloici  sarcoma  appears  at  an  early  age,  and  attacks,  as  a  rule,  the 
alveolar  process  at  the  canine  and  bicuspid  portion.  It  consists  of  giant 
cells  largely  embedded  in  spindle-celled  tissue,  grows  rapidly  to  a  large  size, 
and  invades  in  some  instances  the  cavities  of  the  antrum,  the  mouth,  and 
the  uose.  In  some  cases,  also,  it  is  very  vascular,  the  vessels  being  so  dis- 
tended as  to  give  the  growth  a  distinct  pulsation.  Sarcomatous  epulis,  like 
the  fibrous  variety,  takes  origin  from  the  periosteal  liniug  membrane  of  the 
alveoli,  and  consists  of  spindle  cells.  Another  form  is  described,  originating 
from  the  medulla-cells  of  the  Haversian  canals,  which  is  composed  largely 
of  giant  cells.  The  symptoms  of  the  two  forms  distinguished  as  the  peri- 
osteal and  the  myeloid  differ  somewhat,  the  former  presenting,  in  the  slow 
growth  and  firm  consistence,  the  characteristics  of  the  fibroma,  while  the 
latter  resemble  iu  the  more  rapid  growth  and  softer  structure,  especially 
when  ulceration  has  taken  place,  the  medullary  carcinoma. 

The  treatment  consists  in  free  excision  of  the  parts  involved,  with  the 
bone,  when  the  growth  is  small,  and,  when  large,  of  the  entire  jaw.  The 
remarks  made  with  regard  to  excision  of  the  process  in  fibrous  epulis  may 
be  applied  iu  stronger  manner  with  regard  to  the  treatment  of  sarcomatous 
epulis.  Exsection  of  the  portion  of  the  process  by  pliers  or  saw,  extending 
beyond  the  limits  of  the  disease,  is  imperative.  Any  operation  which  does 
not  include  this  is  worse  than  useless :  it  is  positively  harmful. 

Carcinomatous  Tumors. — This  form  of  neoplasm  presents  itself  as 
encephaloid,  epithelioma,  and,  rarely,  scirrhus.  The  two  first  mentioned 
resemble  each  other  very  closely  anatomically  and  clinically.  They  occur 
usually  after  the  twentieth  year,  being  most  common  after  the  fortieth  year. 
When  situated  in  the  body  of  the  bone  the  disease  begins  usually  in  glands 
of  the  mucous  lining  membrane  of  the  antrum,  and  the  growth,  increasing 
rapidly  in  size,  in  some  cases  pushes  through  ^^^  ^^ 

the  walls  of  the  cavity  and  invades  the  cavi- 
ties of  the  mouth,  nose,  and  eye,  the  fauces, 
and  the  frontal  sinuses,  and  even  penetrates  the 
cranial  cavity  through  its  floor.  Soon  ulcera- 
tion attacks  the  overlying  mucous  membrane 
and  integument,  and  a  fungous  mass  is  formed 
which  pours  out  a  fetid  discharge  containing, 
in  most  cases,  blood.  In  tlie  case  represented 
in  Fig.  10,  the  tumor,  originating  in  the  cavity 
of  the  antrum,  had  invaded  the  mouth,  nose, 
orbit,  fauces,  and  frontal  sinuses,  and  had 
caused  absoq^tion  of  the  base  of  the  cranium. 
At  the  time  of  the  operation  for  its  removal 
these  cavities  were  exposed.  Glandular  involvement  soon  occcurs,  and  the 
patient  dies  from  pain  and  exhaustion.  The  rapid  growth,  infiltration  of 
the  surrounding  structures,  painful  chai-acter,  and  tendency  to  undergo  ulcer- 
ation, distinguish  these  growths  and  make  the  diagnosis  quite  easy. 
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Fig.  11. 


Carcinomatous  epulis  appears  in  the  glands  of  the  mucous  membrane 
overlying  the  gums,  and  gradually  involves  the  bone.  It  presents  a  cauli- 
flower-like surface,  is  very  painful,  exhibits  a  great  tendency  to  undergo  ulcer- 
ation and  to  bleed,  and  gives  rise  to  a  fetid,  sauious  discharge.  Its  history 
and  appearance  are  sufficiently  cliaracteristic  to  enable  it  to  be  easily  distin- 
guished from  fibi'ous  and  sarcomatous  epulides.  On  section  and  microscopic 
examination  of  these  forms  of  tumors  they  will  be  found  to  consist  of 
squamous  and  c3diudriform  epithelium  contained  in  a  soft  alveolar  basis- 
structure.    The  osseous  structure  iuvolved  is  soft,  porous,  and  disorganized  : 

large  blood-vessels  with  very  brittle  walls  per- 
meate the  substance  of  the  tumor.  If  removed 
at  an  early  period,  when  small  and  the  bone  is 
not  involved,  the  prognosis  of  carcinomatous 
epulis  may  be  regarded  as  favorable.  When 
the  growth  has  progressed  so  as  seriously  to 
implicate  the  bone,  excision  of  the  jaw  should 
be  performed,  as  in  the  case  represented  in  Fig. 
11,  in  which  the  tumor  was  melanotic  in  char- 
acter and  had  invaded  the  entire  bone. 

The  treatment  of  carcinomatous  affections 
of  the  upper  jaw  by  operative  procedure  is 
limited  to  the  early  period  of  their  develop- 
ment, before  the  extensive  infiltration  of  the 
surrounding  structures.  If  delayed  beyoucl  this  time,  the  inability  of  the 
surgeon  to  secure  complete  extirpation  renders  a  speedy  return  of  the 
growth  inevitable.  In  some  cases  of  extensive  involvement,  when  degluti- 
tion or  respiration  is  interfered  with  by  the  encroachment  of  the  growth 
upon  the  fauces,  operation  is  indicated  to  I'clieve  the  symptoms  present  and 
to  permit  painless  death. 


INFEEIOR   MAXILLA. 

The  various  forms  of  tumors  of  the  jaws  which  are  described  above  as 
occurring  in  connection  with  the  upper  jaw  occur  more  frequently  in  con- 
nection with  the  lower  jaw.  They  take  origin  from  different  points, — the 
surface,  the  intei*ior,  or  the  alveolar  border, — and  grow  in  some  instances  to 
great  size. 

Fibrous,  cartilaginous,  and  osseous  tumors  of  the  lower  jaw  arise,  as  a 
rule,  from  tlie  external  surface  of  the  body  of  the  bone,  and  do  not  differ  in 
any  respect  from  those  which  are  found  in  connection  with  the  upper  jaw. 
They  present  similar  symptoms,  and  may  be  readily  distinguished  from 
sarcomatous  and  carcinomatous  formations  Ijy  the  symptoms  which  charac- 
terize benign  growths.  Fibromas  and  chondromas  occur  most  frequently 
in  the  young,  and  may  acquire  large  dimensions,  while  the  osseous,  which 
may  be  .spongy  or  ivory-like  in  character,  attack  the  middle-aged  or  the 
old,  and  do  not  grow  to  great  size.     Myxomatous  tumors  occur  rarely,  and 
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then  in  connection  with  the  interior  of  the  bone  developing  from  the  me- 
dulla. They  possess  the  features  of  growths  arising  from  the  interior  of 
the  bone. 

The  treatment  of  the  tumors  above  mentioned  is  the  same  as  that  ad- 
vised in  regard  to  those  of  the  upper  jaw,  complete  extirpation  of  the  growth 
resulting  in  permanent  relief 

Sarcomata. — Sarcomatous  tumors  of  the  lower  jaw  resemble  in  every 
respect  those  of  the  upper  jaw,  whether  central  or  peripheral.  The  myeloid 
variety  appears  as  a  central  growth,  and,  as  a  rule,  in  the  young  about  the 
period  of  second  dentition.  Heath  (loc.  cit.)  records  a  number  of  cases  of 
this  form  of  sarcoma  in  the  young,  one,  rare  in  character,  in  a  boy  seven 
and  a  half  years  old,  which  involved  both  sides  of  the  jaw  and  appeared  at 
the  age  of  eighteen  months,  growing  very  gradually  and  without  pain. 
The  projecting  portions  of  the  growths  were  sawn  off  and  the  interior  of 
the  bone  gouged  away,  with  permanent  relief. 

Fig.  12. 


Figs.  12  and  13  exhibit  the  appearance  presented  in  a  patient  of  the 
author  by  a  peripheral  sarcoma  of  the  left  side  of  the  lower  jaw  in  a  lad 
twelve  years  of  age,  before  and  after  the  operation  for  its  removal.  The 
tumor  appeared  after  the  receipt  of  a  severe  blow  upon  the  part,  and  devel- 
oped in  three  and  a  half  months  to  the  size  represented  in  the  drawing. 


1030 


INJURIES   AND   DISEASES   OF   THE   JAWS. 


Owing  to  a  condition  of  closure  of  the  jaws  which  was  present,  the  growth 
was  removed  by  an  external  incision.  On  making  the  dissection  the  mas- 
seter  muscle  at  its  point  of  insertion  was  found  incorporated  in  the  tumor. 
The  microscopical  appearances  of  the  tumor  were  those  of  a  small  rouud- 


celled  structure  with  a  delicate,  finely-granular,  occasionally  fibrillated, 
intercellular  tissue.  A  point  of  great  interest  was  revealed  in  the  presence 
of  some  muscular  fibres  which  showed  intramuscular  sarcoma.  The  report 
of  the  microscopic  characters  of  the  tumor,  by  the  late  Dr.  Bertolet,  states 
"  that  these  intramuscular  cells,  still  enclosed  by  the  sarcolerama,  have  a 
round,  occasionally  an  oval  shape,  a  large  nucleus  which  is  readily  stained 
with  carmine  and  surrounded  M'ith  a  thin  layer  of  protoplasm.  In  size, 
these  cells  equal  those  of  the  primary  growth.  .  .  .  The  sarcous  elements 
seem  to  passively  disappear  under  the  pressure  of  the  newly-formed  cells 
without  previously  becoming  granular  or  fatty.  The  transverse  and  longi- 
tudinal structures  of  the  muscular  fibres  finally  disappear  entirely,  and 
naught  but  cylinders  filled  with  round  cells,  each  separated  by  a  fibrillated 
intercellular  tissue,  remain, — i.e.,  the  muscular  substance  has  been  trans- 
formed into  young  cellular  connective  tissue,  and  sarcomatous  cells  have 
lieen  differentiated."  Up  to  this  date,  uow  sixteen  years,  recurrence  of  the 
growth  has  not  taken  place. 


INJURIES   AND   DISEASES   OF   THE   JAWS. 


1031 


Fio.  14. 


Fig.  14  shows  sarcomatous  epulis  in  an  advanced  stage  occurring  in  a 
boy  ten  years  of  age.  In  this  case  I  removed  the  greater  portion  of  the 
body  of  tlie  jaw,  and  thus  far  there 
has  been  no  recurrence.  The  tendency 
manifested  by  sarcomatous  epulis  to 
return  after  operation  demands  that  in 
every  case  free  excisiou  of  the  parts 
involved  should  be  made,  even  if 
necessary  to  the  complete  removal  of 
a  portion  of  the  bone,  as  in  the  case 
reported. 

Carcinomatous  Tumors. — These 
growths  appear  more  frequently  in 
connection  with  the  lower  jaw  than 
with  the  upper,  the  variety  most  frequently  present  being  the  encephaloid 
or  meflullary.  Scirrhus  is  rare.  They  are  characterized  by  the  certainty 
with  which  they  return  after  operation,  without  regard  to  early  or  late  oper- 
ative interference.  Heath  {Joe.  cit.)  records  a  case  of  medullary  disease  of 
the  lower  jaw  in  a  child  aged  five,  in  which  he  performed  two  operations, 
removing  one-half  of  the  jaw  in  the  first  operation,  and  on  return  of  the 
disease  six  weeks  later  one-half  of  the  remaining  portion  of  the  jaw.  Not- 
withstanding the  prompt  surgical  measures  taken,  the  child  perished  in  a 
little  more  than  six  months  after  the  first  appearance  of  the  disease.  As 
carcinomatous  affections  of  the  lower  jaw  are  peculiar  to  old  persons,  tlie 
case  above  noted  is  a  rare  example  of  the  disease  in  so  young  a  subject. 


EXCISION   OF   THE   UPPER  AND   LOWER  JAWS. 

Operations  for  the  removal  of  morbid  growths  of  the  upper  and  lower 
jaws  should,  whenever  it  is  practicable,  be  performed  without  external 
incision.  Small  tumors  involving  the  alveolar  processes  may  be  readily 
and  thoroughly  removed  by  operation  within  the  mouth.  Non-malignant 
growths  occupying  the  facial  surface  of  the  upper  jaw  or  the  external  sur- 
face of  the  body  of  the  lower  jaw  may  be,  in  some  cases,  attacked  and  suc- 
cessfully extiqiated  from  within  the  mouth.  The  removal  of  the  sequestra 
after  necrosis,  with  disarticulation  at  the  temporo-maxillary  joint  if  neces- 
sary, can  be  effected  by  internal  incision.  Carcinomatous  growths  if  sub- 
jected to  operation  demand  free  excisiou,  which  in  most  cases  can  be  accom- 
plished only  by  removal  of  the  entire  bone,  which  must  be  done  by  external 
incision. 

In  removal  of  the  upper  jaw  the  incision  which  exposes  the  bone  fully, 
produces  least  deformity,  and  divides  the  facial  artery  and  nerve  at  points 
where  the  branches  are  small,  is  one  which  is  curved  and  which  begins  near 
the  ano-le  of  the  mouth,  passes  along  the  ala  of  the  nose  to  near  the  inner 
angle  of  the  eye,  and  tiien  curves  out  to  a  point  over  the  centre  of  the  malar 
bone  or  to  its  zygomatic  process. 
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In  excision  of  the  lower  jaw  the  incision  should  begin  in  front  of  the 
lobe  of  the  car,  and  be  continued  over  the  angle  to  the  base,  and  along  the 
base  to  the  symphysis,  and  thence  U2:)ward  to  the  border  of  the  lip,  if  one- 
half  is  to  be  removed.  If  this  latter  portion  of  the  incision  can  be  avoided, 
it  is  better  to  do  so,  as  it  leaves  a  cicatrix  which  is  quite  perceptible.  If 
the  entire  jaw  is  to  be  removed,  the  incision  along  the  base  may  be  con- 
tinued to  the  lobe  of  the  car  of  the  opposite  side. 


OLOSUEE   OF  THE  JAWS. 

Permanent  occlusion  of  the  jaws  may  be  due  to  the  presence  of  dense 
cicatricial  tissue  in  the  buccal  spaces,  to  the  formation  of  ])lates  of  osseous 
material  between  the  alveolar  processes,  or  to  bony  ankylosis  at  the  tcm- 
poro-maxillary  articulation.  Witli  the  exception  of  two  cases,  all  tliat  have 
come  under  my  observation  and  care  have  occurred  in  children  between 
the  ages  of  six  and  eleven,  although  operations  for  relief  have  not  in  some 
cases  been  performed  until  adult  life. 

Of  the  cases  in  which  closure  was  due  to  cicatricial  tissue,  ptyalism,  and 
gangrenous  stomatitis  following  eruptive  fevers,  were  the  causes,  while  gun- 
shot wounds,  fracture,  injuries  to  the  joint,  and  inflammation  were  the  causes 
of  synostosis  or  bony  ankylosis.  One  or  both  sides  of  the  buccal  cavities 
may  be  affected  in  cicatricial  closure,  or  one  or  both  of  the  temporo- 
maxillary  joints  in  ankylosis. 

Closure  taking  place  before  the  period  of  second  dentition  interferes 
very  much  with  the  development  and  irruption  of  the  permanent  teeth.  In 
two  cases  in  Avhich  occlusion  occurred  in  early  life,  periods  of  seventeen 
and  twenty-seven  years  elapsed  before  permanent  opening  was  accomplished, 
at  which  time  eighteen  and  twenty-two  teeth,  embedded  in  the  processes 
and  projecting  horizontally  and  at  various  angles  from  them,  were  removed. 
In  other  cases  sufficient  mobility  existed  to  permit  of  the  irruption  of  the 
permanent  teeth  with  less  irregularity.  In  two  instances  the  upper  and 
lower  central  incisors  had  been  worn  away  by  the  continuous  rubbing  of 
masses  of  food  against  them,  through  which  efforts  the  nutriment  was  ex- 
tracted. In  other  cases  a  slight  space  existed  between  the  upper  and  the 
lower  teeth,  through  which  liquid  and  very  soft  food  was  pushed  into  the 
cavity  of  the  moutli.  Notwithstanding  the  defective  means  of  taking  food 
which  existed  in  all  cases,  nutrition  seemed  to  be  quite  well  maintained. 
In  patients  of  adult  life  the  existence  of  the  disability  caused  more  or  less 
depression  of  spirits,  through  Avhich  their  general  health  was  affected. 
Death  from  asphyxia  was  narrowly  averted  in  one  case,  a  boy  twelve  years 
of  age,  who  was  seized  with  a  violent  attack  of  vomiting  caused  by  an  over- 
indulgence in  pie,  masses  of  M'hich  he  had  forced  into  his  mouth  and 
swallowed. 
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In  all  cases  in  Avhich  closure  occurred  during  childhood  and  a  long 
period  elapsed  before  operations  for  its  relief  were  performed,  imperfect 
development  of  the  jaws  was  observed.  In  one  instance  the  patient,  al- 
though over  thirty  years  of  age,  had  a  decided  "  baby"  face,  the  features 
being  those  of  a  child,  \vhile  the  stature  and  piiysical  develoi)meut  were 
those  of  a  tall  aud  rather  large  woman.  Soon  after  the  operation  which 
opened  the  mouth  and  gave  motion  to  the  lower  jaw  the  expression  ciianged. 
A  young  man  who  had  suffered  from  occlusion  since  his  eleventh  year  of 
age  and  who  obtained  permanent  relief  at  twenty-eight  was  unable  to  culti- 
vate a  beard  until  after  the  operation  which  afforded  free  movement  to  the 
lower  jaw. 

Frequently  much  suffering  occurs  from  carious  teeth  which  can  neither 
be  treated  nor  extracted,  owing  to  the  firm  jaw-closure. 

Treatment. — The  treatment  of  jaw-closure  may  be  considered  under 
three  Iieads  :  first,  that  which  relates  to  immobility  due  to  the  formation  of 
cicatricial  tissue ;  second,  tliat  which  relates  to  immobility  due  to  ankylosis 
of  the  temporo-maxillary  articulation ;  and  third,  tliat  which  relates  to 
immobility  due  to  the  presence  of  osseous  plates  between  the  alveolar 
processes. 

Until  a  recent  period  the  treatment  of  all  these  varieties  has  been  very 
unsatisfactory.  Systematic  treatises  on  surgery,  both  in  this  country  and 
abroad,  either  entirely  omitted  mention  of  the  affection  aud  its  treatment  or 
contained  but  a  meagre  reference. 

Dr.  Valentine  Mott  in  1847,  in  his  "Concluding  Remarks"  in  the 
American  edition  of  Velpeau's  "  Operative  Surgery,"  stated  tliat  immobility 
of  the  lower  jaw  had  never,  so  far  as  he  knew,  farmed  a  distinct  chai)ter 
in  any  systematic  work  on  surgery.  He  furtiier  stated  that  he  had  had 
during  the  previous  thirty  years  a  niunlier  of  cases  and  had  treated  them 
successfully. 

He  described  three  different  forms,  dependent  upon  different  causes : 
first,  closure  due  to  unyielding  cicatrices,  the  cause  of  whicii  cicatrices  he 
does  not  mention ;  second,  a  preternatural  rigidity  or  dj-namic  contraction 
of  the  muscles,  the  result  of  tlie  violent  action  of  mercury  ujjon  the  mouth 
and  adjacent  parts ;  and  third,  osseous  union  by  means  of  a  bony  ])late 
which  extended  from  the  coronoid  process  to  the  superior  maxillary  bone. 
Witli  regard  to  this  form  he  states  that,  if  such  a  condition  of  things 
could  be  known  at  the  time,  jirobably  some  sort  of  oiJeration  miglit  be 
devised  to  sever  or  exsect  this  bony  communication  and  tiiereby  at  once 
open  the  jaws. 

In  his  treatment  of  cicatricial  closure  he  relied  upon  incisions  and  the 
use  of  an  instrument  constructed  upon  the  screw-and-lever  i)riuciple.  After 
division  of  the  cicatricial  bauds  aud  the  use  of  the  lever  he  was  enabled  to 
open  the  mouth,  aud  this  apparently  was  regarded  as  a  cure,  as  no  report  is 
given  of  the  condition  months  later.  So  unsatisfactory  has  this  method 
proved  in  the  liands  of  surgeons  since  the  date  of  Dr.  Mott's  operations 
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that  Prof.  Esmarch,  tlieu  of  the  University  of  Kiel,  aud  Prof.  Rizzoli,  of 
Bologua,  botli  abandoued  iuterfereuce  with  the  cicatrices,  and  advocated  aud 
practised  the  formation  of  a  false  joint  in  front  of  their  position.  This 
])lan  was  feasible  only  when  but  one  side  was  aifected,  and  it  also  gave  as 
its  i-esult  the  use  of  but  one-half  of  tlie  jaw,  with  accompanying  deformity. 
In  the  first  case  of  cicatricial  contraction  (Fig.  15)  which  came  under 
my  care  I  divided  the  inodular  tissue  a  number  of  times  and  applied  an 
instrument  for  a  long  time,  witliout  attaining  any  permanent  satisfactory 
result.  In  studying  the  case  it  occurred  to  nae  that  the  reunion  of  the 
divided  tissue  could  be  prevented  by  first  forming  behind  it  a  track,  by 
means  of  a  large  ligature  which  should  remain  loosely  in  position  until  tlie 
inner  surface  of  the  canal  thus  formed  should  heal.  I  accordingly  made 
use  of  this  method, — partially  only,  however,  b}^  reason  of  the  indisposition 
of  the  patient  to  submit  to  further  treatment.  Imperfect  as  the  effort  was, 
I  succeeded  in  effecting  permanent  opening  to  the  extent  seen  in  Fig.  16, — 


Pig.  15. 


Fig.  16. 


three-quarters  of  an  inch.  In  this  case  cicatrices  existed  upon  both  sides 
and  were  very  dense  and  strong. 

In  passing  the  ligature  a  needle  with  a  handle  andwith  the  eye  at  the 
point  is  used :  this  is  introduced  at  the  anterior  margin  of  the  cicatrix  aud 
carried  between  the  integument  and  the  cicatrix  to  its  posterior  margin, 
where  it  emerges  and  the  ligature  is  seized  with  the  forceps  aud  the  needle 
withdrawn.  Where  the  bands  are  so  dense  as  to  obliterate  the  buccal 
spaces  they  should  be  divided  within  the  mouth  by  the  probe-pointed  bis- 
toury, and  the  month  opened  sufficiently  wide  to  permit  the  passage  of  tlie 
armed  needle.  In  two  cases  \vliich  I  have  opei-ated  upon  by  this  method 
since  the  above  case,  I  have  obtained  permanent  separation  in  one  case 
of  one  inch,  aud  in  the  second  case  of  one  inch  and  three-quarters,  the 
report  of  this  extent  of  separation  in  the  last  case  being  made  at  the  ex- 
piration of  one  year  following  the  operation. 

Mr.  Heath  {loc.  cit.),  in  speaking  of  closure  due  to  ankylosis  at  the  tcm- 
poro-maxillary  articulation,  states  that  the  treatment  of  cases  of  the  kind 
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is  "  eminently  unsatisfactory."  When  the  ankylosis  is  complete  he  advises 
division  of  the  ramus,  as  Dieffenbach  had  proposed  for  cicatricial  con- 
traction, as  easier  and  safer  than  excision  of  the  joint.  Division  of  the 
ramus  could  be  effected  within  the  mouth  by  dissecting  up  the  mucous 
membrane  and  masseter  muscle  and  then  introducing  a  narrow  saw  or 
strong  bone-forceps  with  which  the  section  could  be  made.  The  difficulty, 
and  in  some  cases  the  imjjossibility,  of  preventing  reunion  of  the  divided 
ramus  after  simple  section  has  prevented  the  adoption  of  tiiis  plan  of 
operation.  Excision  of  the  joint  by  external  incision  has  been  employed 
in  a  number  of  cases  with  success, — with  greatest  success  in  those  in  which 
the  osseous  deposit  has  been  slight.  The  joint  may  be  exposed  by  a  hori- 
zontal incision  carried  along  the  base  of  the  zygoma  or  by  one  which  is 
vertical  over  the  joint. 

The  failures  in  many  cases  to  accomplish  complete  and  satisfactory 
sejjaration  of  the  jaws  by  simple  section  of  the  ramus  or  excision  of  the 
condyle  induced  the  author  to  attemj)t  the  formation  of  a  permanent  false 
joint  by  section  of  the  ramus  of  the  bone  and  removal  of  both  condyloid 
and  coronoid  processes.  In  the  later  operations  I  have  accomplished  this 
by  dissection,  within  the  mouth,  of  the  mucous  membrane  and  masseter 
muscle  overlying  the  I'amus,  and  section  of  the  bone  by  an  Adams  saw. 
The  upper  fragment  is  seized  with  the  lion-jawed  forceps  and  turned  out, 
the  temporal  and  external  pterygoid  muscles  being  divided  by  the  probe- 
pointed  bistoury.  If  the  bone  yields  at  the  neck  of  the  condyle  the  articu- 
latory  surface  may  be  removed  by  the  chisel  if  sufficient  space  has  not  been 
acquired.     The  masseter  muscle  may  also  be  divided  if  it  is  found  neces- 


FiG.  17. 


Fro.  18. 


sary  owing  to  its  rigid  character.  Figs.  17  and  18  show  the  condition 
before  ancl  after  an  operation  performed  in  the  manner  above  described 
for  the  relief  of  bony  ankylosis  following  necrosis  after  an  attack  of  scarlet 
fever.  When  closure  is  due  to  the  existence  of  osseous  plates,  relief  can 
be  afforded  by  introducing  a  narrow  saw  between  the  teeth  and  dividing 
the  plates. 
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Abdomen  in  rachitis,  231. 
Abnormalities     of     the     heart- 
valves,  754. 
of  the  posterior  nares,  339. 
Abortion  in  syphilis,  192. 
Abscess,  alveolar,  931,  9S4, 1017. 
causes  of,  1017. 
diagnosis  of,  1019. 
stages  of,  1018. 
symptoms  of,  1018, 
treatment  of,  1019. 
varieties  of,  1017. 
cold,  151. 

treatment  of,  184. 
glanduhir,     158,    162,    914, 

917,  919. 
mediastinal,  736,  737. 
of  antrum,  1023. 
of  chest.     See  Empyema, 
of  heart,  840,  841,  844. 
of    mediastinum,    table    of 

cases,  736,  737. 
pericardial,  860. 
periglandular,  158. 
peripleuritic,  716. 
perisplenic,  894,  895. 
retropharyngeal,  430. 
splenic,  896.  897. 
thoracic.     See  Empyema. 
Absence  of  cardiac  septa,  750. 
of  nose,  942. 
of  pericardium,  750. 
Absorption  of  alveolar  process, 

932. 
Acardia,  749. 
Achondroplasy,  252. 
Achorion  Schonleinii  as  a  cause 

of  favus,  124,  125. 
Acne,  5. 

anatomical  characters  of,  5. 
boiitonneuse,  5. 
cacliecticorum,  6. 
causes  of,  5. 
definition  of,  5. 
derivation  of,  5. 
diagnosis  of,  6. 
dii-seminata,  5. 
etiology  of,  5. 
medicamentosa,  6. 
miliaris,  8. 
pathology  of,  5. 
punctata,  3, 
sebacea,  1. 
symptoms  of,  5. 
synonymes  of,  5. 
treatment  of,  6. 
varieties  of,  6. 
varioliformis,  9. 


Acne  vulgaris,  5. 
Acromegalia  associated  with  en- 
larged thymus,  725. 
Acute  bronchitis,  602, 

abortive  treatment  of, 

606. 
auscultation  in,  604. 
bacteria  of,  602. 
breathing  in,  603. 
capillary,  604, 
carbonate     of     ammo- 
nium in,  607. 
causes  of,  601. 
climate  in,  601. 
cod-liver  oil  in,  608. 
definition  uf,  601. 
demulcents  in.  608. 
diagnosis  of,  603, 
diet  in,  609, 
emetics  in,  609. 
expectorants    in,    607, 

610. 
how  distinguished  from 
broncho-pneu- 
monia, 604. 
from  croupous 

pneumonia,  604, 
from       laryngitis, 

6U5. 
from  phthisis,  605. 
from  pleurisy,  605. 
iron  in,  6()9. 
lung-sounds  in,  604. 
names  of,  601. 
night-cough  in,  609. 
pathology  of,  602, 
prevention  of,  605, 
prognosis  of,  603. 
rales  in,  6(13. 
respiration  in,  603, 
senega  in,  607. 
symptoms  of,  602, 
synonymes  of,  61)1. 
temperature  in,  603. 
treatment  of,  606. 
turpeth     mineral     in, 
608. 
broncho-pneumonia,  617. 
after-treatment  of,  642. 
anatomical    characters 

of,  622. 
antipyretics  in,  641. 
atelectasis  in,  624. 
auscultation  in,  633, 
bacterium  of,  621. 
ball- valves    of    muco- 

pus  in,  624,  625. 
causes  of,  618. 
collapse  of  lung  in,  624. 
complications  of,  628. 


I  Acute  broncho-pneumonia,  con- 
solidation of  lung  in, 
627. 

cough  in,  638,  640. 

death  from,  618,  619, 
620,  621,  6.30. 

definition  of,  617, 

diagnosis  of,  632. 

from    acute   bron- 
chitis, 633. 
from  croupous 

pneumonia,  633- 
635. 
from  pleurisy,  635. 

diet  in,  639. 

digestive  system  in, 
632. 

dyspnoea  in,  640. 

emetics  in,  640. 

emphysema  in,  627. 

etiology  of,  618, 

ipecac  in.  639. 

lung-collapse  in,  624. 

lung-gangrene  in,  628. 

medication  in,  639, 

micrococcus  of,  621. 

more  common  and  more 
fatal  than  croupous 
pneumonia  in  young 
children,  619. 

mortality  from,  617- 
621. 

mouth-wash  for,  637. 

names  of,  617. 

nervous  system  in,  632. 

nursing  in,  638, 

origin  of,  622, 

pathology  of,  622. 

post-mortem  appear- 
ances of,  625,  626, 

prevalence  of,  617. 

prevention  of,  637. 

prognosis  in,  636. 

propagation  of,  623, 

prophylaxis  of,  637. 

pulse  in,  630. 

respiration  in,  630,  631. 

results  of,  623. 

sanitary  conditions  in, 
620. 

signs  of,  634. 

stimulation  in,  639. 

symptoms  of,  629, 

synonymes  of,  617, 

temperature  in,  629, 
631,  641. 

treatment  of,  638. 

turpeth  mineral  in, 
640. 

varieties  of,  626. 
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Acute  coryzfi,  386. 

follicular  pharyngitis,  425, 

tonsillitis,  447, 
parenchymatous  tonsillitis, 

448. 
rachitis,  253. 

rheumatic  sore  throat,  421. 
rickets,  277,  278. 
sore  throat,  419. 

causes  of,  419. 

diagnosis  of,  420. 

etiology  of,  419. 

pathology  of,  419. 

prognosis  of,  420. 

symptoms  of.  419. 

synonymcs  of,  419. 

treatment  of,  420. 
superficial  tonsillitis,  445. 
tunsilliti?,  442. 
tubercular  sore  throat,  429. 
tuberculosis,  179. 
Addison's  keloid,  94.     See  Mor- 

phoea. 
Adenitis,  907. 

causes  of,  911,  912. 
cautery-puncture  in,  918. 
diagnosis  of,  915. 
electrolysis  in,  918. 
etiology  of,  911,  912. 
iodine  in,  916. 
local  treatment  in,  916. 
medication  in,  915. 
plasters  for,  916. 
poultices  in,  916. 
sea-fide  resorts  in,  915. 
seat  of,  913. 
suppuration  in,  917. 
surgical      operations      for, 

917. 
symptoms  of,  913. 
treatment  of,  915. 
ventilation  for,  915. 
Adenoid  growths    in    the  vault 
of      the      phar^'nx, 
484. 

ablation  of,  491. 

causes  of,  485. 

chest-deformity  follow- 
ing, 487. 

complicfitions  of,  483. 

congenital,  4So. 

curette  for,  492. 

deafness  from,  4S9, 

description  of,  435. 

diagnosis  of,  490. 

disposition  in,  489. 

effects  of,  486,  487. 

etiology  of,  485. 

health  in,  439. 

hearing  in,  4S9. 

histology  of,  484. 

instruments  for,  492. 

mouth-breathing  from, 
491. 

prognosis  in,  491. 

removal  of,  491, 

respiration  in,  487. 

signs  of,  487. 

sleep  in,  488. 

speech  in,  489. 

symptoms  of,  487. 

temper  in,  489. 

throat-secretions       in, 
488. 

treatment  of,  491. 

voice  in,  489. 
Adenomata,  nasal,  369. 


Adenopathy,     syphilitic,      203. 
See    also    Glands   and    Lym- 
phatic Glands. 
Adhesions  of  tongue,  945. 
.^gofihony  in  pleurisy,  697. 
Affections  of  the  mediastinum, 
726. 
table  of  cases,  732,  733. 
second   table   of    cases 
(sarcoma),  734,  735. 
third     table    of    cases 

(abscess),  736.  737. 
fourth    table   of    cases 
(non-suppurati'-e  in- 
flammation), 73S. 
fifth     table     of     cases 
(l3'mphoma  and 

ly  mphaden  om  a), 
739. 
sixth    table    of    cases 
(miscellaneous),  740, 
741. 
Age  of   parents  as   a  cause  of 
scrofula,  139. 
of  scrofulous  patients,  141. 
Air  as  a  vehicle  in  the  trnns- 
mission    of    tuberculosis, 
169. 
change    of,    for    scrofulous 

children.  159. 
in  nurseries,  605. 
in  the  cure  of  phthisis,  6S0, 
686. 
Air*passages,  foreign  bodies  in, 

567. 
Albini's  nodules,  748. 
Albinismus,  98. 
Albuminous  degeneration  of  the 

heart,  845. 
Alcohol  objectionable  in  lithuria, 

318. 
Alcoholic  stimulants    in   croup, 
529. 
in  endocarditis,  785. 
Alcoholics  in  atelectasis,  535. 
Alimentary  Ciinal,  entrance    of 
tuberculosis  through  the, 
171. 
in  diabetes  mellitus,  322. 
in  rachitis,  231. 
Alkaline    solvents    in    lithuria, 

318. 
Allchin,  Dr.  W.  AV.,  on  diseases 

of  the  mouth,  952. 
Allen,     Dr.     H.,    on     adenoid 
growths  in   the  vault  of   the 
pharynx,  4S4. 
Alopecia  areata,  99. 
causation  of,  100. 
clinical  history  of,  99, 
definition  of,  99. 
diagnosis  of,  100. 
etiology  of,  lOU. 
prognosis  in,  100. 
symptoms  of,  99. 
syphilitic,  122,  203, 
treatment  of,  100. 
Altitude  in  emphysema,  651, 
in  treatment  of  hay-fever, 

665. 
in    treatment    of   phthisis, 

631. 
its  effects  in  asthma,  662. 
its   influence  on    cretinism 
and  goitre,  2S0. 
Alveolar  abscess,  931,  984,  1017. 
arch,  935. 


Alveolar  process,  absorption  of, 
932. 
fracture  of,  1013. 
Amputation  of  tonsile,  475. 
Amygdalitis,  443. 
Amyloid  degeneration  of    kid- 
neys, syphilitic,  221. 
Antemia,  local,  in  the  treatment 
of  na?vus.  111. 
of  endocarditis,  779. 
Anpesthesia  of  the  pharynx.  432. 
Anaesthetics     in     laryngotomy, 
575. 
in  tonsillotomy,  477,  481. 
in  tracheotomy,  548. 
Anatomy  of  parts  involved  in 
tracheotomy,  541. 
of  tonsils,  437. 
Aneurism,  antiseptic  treatment 
of,  876. 
Antyllus's  method  for,  875. 
cardiac,  840,  841,  842,     See 

Cardiac  Aneurism, 
cerebral,  874, 
due  to  embolism,  874. 
Esmarch  bandage  in,  875. 
following  sunstroke,  873. 
Hunter's  method  for,  875, 
intracranial,  874. 
ligation  for,  875. 
process  of  repairing,  after 

ligation,  876. 
spontaneous.  872, 
traumatic,  875. 
Angina  catarrhalis,  419. 
erythematosa,  419. 
simplex,  419. 
tonsillare,  443. 
Angioma  cavernosa,  107. 
of  larynx,  511, 
of  lip,  94S,  949. 
of  nose,  370. 
plexiformis,  105. 
simplex,  105. 
Anidrosis,  11,  12. 
Animal  food  not  suitable  to  all 

delicate  children,  302. 
Animals,  the  lower,  rickets  in, 
249. 
wild,  scrofula  in,  139. 
Ankyloglossia,  945. 
Anomalies  of  blood-vessels,  7C0, 
868. 
of    bone-formation    in    ra- 
chitis, 243. 
of  fcetal  heart,  749. 
of  heart-valves,  754. 
Anomalous    laryngeal  develop- 
ment, 509. 
Antibacteric  remedies,  185. 
Antimony   in  acute  bronchitis, 

6ny. 
Antiscorbutic  remedies,  276, 277. 
Antiseptic   injections  in  empy- 
ema, 712. 
operation  for  aneurism,  876. 

for  hare-lip,  1001. 
pleurotomy,  709. 
remedies,  185. 
treatment  of  boils,  21. 
Antiseptics  in  phthisis,  684. 
Antrum,  abscess  of,  1023. 
cyst  of,  1022. 
diseases  of,  1022. 
tumors  of,  1025,1026,1027. 
Antvllus's  method  for  aneurism, 
875. 
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Aorta,  congenital    tranpposition 
of,    with    the  pulmonarj* 
artery,  760. 
hypoplasia,  of,  7fi2. 
Aortic  orifice,  congenital  lesions 
and  defects  at,  7fi0. 
valves,  fusion  of,  755. 

lesions  and  defects  of, 
754. 
valvular  disease,  83fi. 
auscultation  in,  837. 
causes  of,  836, 
chronic,  83S. 
clinical  history  of,  836. 
compensations  in,  837. 
Corrigan's     pulse     in, 

836,  837. 
dangers  in,  833. 
definition  of,  836. 
diagnosis  of,  836. 
history  of,  836. 
iron  in,  838. 
murmurs  in,  837. 
myocarditis   following, 

838. 
pathological  causes  of, 

836. 
prognosis  in,  838. 
progress  of,  836. 
pulse  in,  836,  837. 
rheumatism  preceding, 

837. 
treatment  of,  838, 
Apex  of  heart,  bifid,  750. 

in  pericarditis,  865. 
Apex-beat    in    enlarged   heart, 

799. 
Aphonia  from  laryngeal  growths, 

508. 
Aphthfe,  965. 
Aphthes  de  Bednar,  972. 
Aphthous  sore  throat,  422. 
Apneumatosis,  577. 
Apoplexies,  capillary,  336. 
Aptyalisra,  988, 
Arch,  alveolar,  935. 
mandibular,  935. 
maxillary,  935, 
pre-oral,  935. 
Arches,  branchial,  935. 

post-oral,  935. 
Area  Celsi,  99. 

Areas  drained  by  different  lym- 
phatic glands,  155. 
Arrest   of  development,    syphi- 
litic, 214. 
Arsenic  fur  phthisis,  682. 
Arteries,  congenital  defects  and 
lesions  of,  760, 
of  the  neck,  542. 
of  the  tonsils,  440. 
Arteritis     of    the    newly-born, 

871. 
Artificial  cretinism,  719. 

efifuaions  in  the  cadaver,  ex- 
periments with,  853. 
food  in  rickets,  258,  260. 
Asepsis  in  operations  for  aneu- 
rism, 876. 
Ashby,   Dr.   H.,  on   scrofulosis, 

136. 
Ashhurst,  Dr.  S.,   on    adenitis, 

907. 
Aspect  in  cases  of  enlarged  ton- 
sil, 467, 
Asperitudo  cutis,  10. 
Aspiration  in  empyema,  707. 


Aspiration  of  blood  for  tricuspid 

inadequacy,  836. 
of  the  spleen,  902. 
Aspirator,  tracheal,  554. 
Asses'  milk  for  rickets,  259. 
Asteatosis,  10,  1 1. 
Asthma,  652. 

altitude  in  the  cure  of,  662. 
as  a  symptom' rather  than 

a  disease,  655. 
bronchial  spasms  in,  655. 
bronchitis  as  causing,  653. 
cardiac,  654. 
caused  by  irritants,  654. 
causes  of,  652. 
clinical  history  of,  653. 
congestive,  657. 
cure  of,  660, 
definition  of,  652. 
diagnosis  of,  659, 
diaphragmatic    spasm     in, 

656. 
etiology  of,  652. 
exciting  causes  of,  653. 
fluxionary    hyperemia    of, 

657. 
gouty,  654. 
heredity  in.  652. 
herpetic,  654. 
history  of,  658. 
intestinal      irritations      as 

causing,  654. 
mcdiastiual     tumors    as    «. 

cause  of,  653, 
nasal  irritations  as  causing, 

654. 
palliative  treatment  of,  662. 
pathology  of,  655,  658. 
peptic,  654, 

jiredisposing  causes  of,  652, 
prevention  of,  660. 
prognosis  in,  660, 
prophylaxis  of,  660. 
reflex  causes  of,  654. 
saturnine,  654. 
sea-shore  resorts  for,  661. 
sex  in,  653. 
skin-irritations  as  causing, 

654. 
thymic,  724. 
treatment  of,  660, 
uriemic,  Cio4. 
vaso-uiotor    influences    in, 

656. 
AsystoUe.  796, 
Atelectasis  pulmonum,  577. 
acquired,  57S,  581,  583, 
after   breech-presentations, 

578,  580. 
nlcohiiiics  in,  585. 
anatomical    characters    of, 

579. 
artificial     respiration     for, 

583. 
auseultrttiiin  in,  5S2. 
bronchitis  ns  a  cause,  579. 
causes  nf,  578. 
congenital,  578,  580,  582. 
definition  of,  577. 
diagnosis  of,  582, 
effects  of,  580. 
etiology  of,  578. 
faradization  in,  584. 
history  of,  577. 
in  broncho-pneumonia,  625. 
in  phthisis.  677. 
lobular,  579. 


Atelectasis    pulmonum,    names 
of,  577. 
nitro-glycerin  for,  585. 
pathology  of,  579,  626. 
physical  signs  of,  582. 
Schultze's  method  for,  584. 
Silvester  method  for,  583. 
stimulants  in,  585. 
symptoms  of,  581. 
synonymes  of,  577. 
treatment  of,  683. 
whooping-cough  as  a  cause 
of,  579. 
Atheroma,  875. 
Athrepsia  in  syphilitic  children, 

211. 
Atkinson,  Dr,  I.  E.,  on  syphi- 
litic skin-aff'ections,  116. 
Atomizer,  458. 

after  tracheotomy,  556. 
Atresia  of  mouth,  944. 
of  nostrils,  944, 
of  the  pulmonary  orifice  of 
the  heart,  758,  765. 
Atrophies    and    hypertrophies, 

85,  97. 
Atrophy  a  sign  of  phthisis,  676. 
Auriculo- ventricular         valves, 

756. 
Auscultation  in  atelectasis  pul- 
monum, 582. 
in  pleurisy,  697. 
in  pneumonia,  591. 
of  the  larynx,  510. 
Autumnal  catarrh,  663. 


B. 

Baby-powders,  76. 
Bacillus  of  broncho-pneumonia, 
621. 
of  phthisis,   672,   675,  676, 

684. 
of  tuberculopis,  182. 
invasion  of,  182. 
Bock  in  rachitis,  227. 
Bacteria  as  a  cause  of  boils,  19. 
in  dental  caries,  926. 
in  /a  perleche,  963. 
in  ulcerative  endocarditis, 

786. 
of  cancrum  oris,  978,  979. 
of  pneumonia,  588. 
of  stomatitis.  957,  961. 
Baldness  from  syphilis,  203. 
Ball-valve  action  of  nasal  poly- 
pus, 338. 
Eall-vnlves  of  mucus  in  the  pro- 
duction of  atelectasis,  625. 
Bnlsain  of  Peru  in  scabies,  133. 
Bandages  for  fracture  of  lower 

jaw,  1015. 
Barbadoes  leg,  93. 
Barengnng,  282. 
Barium  chloride  for  functional 

cardiiie  disorders,  746. 
Barlow  and    Bury  on  rachitis, 

224. 
Barlow,  Dr.  Thomas,  on  scurvy, 
265. 
on  syphilitic  alopecia,  203. 
Barton's  bandage,  1015. 
Bath   for  children   in    rachitis, 

261. 
Bathing  for  scrofulous  children, 
160. 
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Beads,    rachitic,   224,  225,  226, 

235,  241. 
Bednar'sche  aplithen,  972. 
Beef  tea,  its  defects  as  a  food, 

;iU2, 
Belladonna  in  functional  cardiac 

disorder,  746, 
Beneke's  observations  on   oxa- 

luria.  294. 
Berkart's    view    of   the   nature 

of  asthma,  657. 
Bernard's  discovery  of  the  vaso- 
motor centre,  322. 
Bibliography  of  pericarditis,  S66 
of  pleurisy,  703. 
of  scurvy,  278. 
Bichloride  of  mercury  in  croup, 

52S. 
Bicuspid  condition  of    the  sig- 
moid   vaU'es    of    the    heart, 
754. 
Bifid  heart  apex,  750. 

tongue,  947. 
Bilateral  nasal  cleft,  941,  943. 
Biliousness    as    a    precursor  of 

gout.  302. 
Bilocular  heart,  750. 
Bird's  tracheal  dilator,  546. 
Birth-mark,  103.     Sec  Ncevus. 
Bismuthic  oleate,  ointment  of, 

75. 
Black-head  (comedo),  4. 
Black  tongue,  991. 
Black-wash  in  eczeran,  74. 
Bleeder-disease,         y79.         See 

Hemophilia. 
Bleeding.     See  Hemorrhage, 
at  the  nose,  345.     Sec  Epis- 

taxis. 
due    to    nasal   obstruction, 

335. 
in     tricuspid     inadequacy, 
836. 
Blisters  in  pleurisy  condemned, 

700. 
Blood  in  epislaxia,  character  of, 

357. 
Blood-changcs  in  rachitis,  231. 
Blood-current     in     the    newly- 
born,  869. 
Blood-tension  as  a  cause  of  en- 
docarditis, 771. 
Blood-vessels,  congenital  lesions 
and  defect'?  of,  760, 
diseases  of,  863. 
in  rickets.  240. 
tuberculosis  of  the,  177. 
Blue  babv.  751.  759, 
Blue-disease,  762,  764. 
Body,  ringworm  of,  127. 

section  of,  710. 
Boils,  18. 

Bone,  changes  of,  in  rachitis,  231, 
237-239,    243,   244,    261, 
263. 
formatinn    of,   in    cartilage, 

237-239,  243. 
Us     normal     development, 

237. 
limeless,  in  rickets,  235. 
spongioid,  in  rachitis,  235. 
tuberculous   disease   of,    its 
treatment,  184. 
Bones,  deformities  of,  from  in- 
herited sjjihilis,  216. 
disease   of,    in    scrofulosis, 
153. 


Bones   in  late  hereditary  syph- 
ilis, 220. 
in  rachitis,  224-229. 
rachitic,  243-247. 
Borated  lotions  for  seborrhoea,  3. 
Boric  lotion  for  favus,  126. 
Bostock's  observations  on  hay- 
fever,  663. 
Brachial  zoster,  43. 
Brain  in  rickets,  245. 
Brain-toil,    effects    of,    on    off- 
spring, 299. 
Branchial  arches,  935. 
Brass  shawl-pin  in  trachea,  572. 
Braune's  section   of   the   body, 

710. 
Brehmer's  views  on  the  trans- 
mission of  tuberculosis,  166. 
Bright's  disease  in   its  relation 
to  lithiasis,  299,  306,  308,  310. 
Broca  on   lateral  fissure  of  the 

nose,  942. 
Bronchial  diphtheria,  523, 
glands,  enlarged,  659. 
polypus,  613. 
spasm  in  asthma,  655. 
tubes,  foetal  and  infantile, 
600. 
Bronchioles,  muscular  coat   of, 

604. 
Bronchiolitis,  615, 
Bronchitis,  600. 

a  cause  of  asthma,  653. 
acute,      600.      See      Acute 

Bronchitis, 
as    a    cause    of    atelectasis 

pulmoDum,  579. 
capillary,  604,  611,  615. 
chronic,  611.     See  Chronic 

Bronchitis, 
croupous,  613. 
deaths  from,  610, 
fibrinous,  613. 
mechanical,  613. 
pseudo-membranous,      613. 
.S'^e  Pseudo-plastic  Bron- 
chitis, 
terminal,  615, 
Bronchocelc,  720.     See  Goitre. 
Broncho-pneumonia,  acute,  617. 
.See  Acute  Broncho-pneu- 
monia, 
chronic,  642. 

cheesy  masses  in.  644. 

degenerations  in,  644, 

discriminated     from     acute 

bronchitis,  604,  611. 
in  cancrura  oris,  980. 
subacute,  642. 

pathology  of,  643, 
with  croup,  524,  526. 
Bronchotomy,  539. 
Browne's     wire-loop     f'craseur, 

482. 
Bruce,  Dr.   J.   M.,  on   enlarge- 
ment of  the  heart,  789. 
on  myocarditis  and  cardiac 
aneurism,  840. 
Buenemia'tropica,  93. 
Bulkley,  Dr.   L.  D.,  on   inflam- 
mations, 33. 
on  the  etiology  of  eczema, 
63. 
Bullous  syphiloderm,  119. 
Burns  of  the  larynx,  tracheot- 
omy for,  574. 
of  the  pharynx,  434. 


Bury  and  Barlow  on  rachitis, 
224, 

Bury,  Dr.  J.  S.,  on  cretinism, 
279. 

Butter  of  cacao  casts  of  the  per- 
icardial sac,  So4-S56,  865. 

Buttermilk  in  phthisis,  6S5. 

Button-hole  mitral,  S2S,  831, 
832. 


C, 

Cabot,  Dr.  A.  T.,  on  empyema, 

705. 
Cacao-butter  casts  of  the  peri- 
cardial sac.  854-856,  S65. 
Cachexia  leading  to  struma,  911. 

struuiipriva,  719. 

its  relations  to  cretin- 
ism, 290. 
Cadaver,    experiments    on,  for 
promoting   the   diagnosis   of 
pericarditis,  853-856,  861. 
Caffeine  for  mitral    inadequacy, 
825. 

for  phthisis,  634. 
Calcification  of  cartilage,  242. 
Calculi, nasal,  363. 
Calculus,  salivary,  933,  993. 

uric-acid,  304. 
Calf-cretinism,  253. 
Canal,  alimentary,  in   diabetes 

mellitus,  322. 
Cancer  following  na>vus,  108, 

of  jaws,  1027,  1031. 

of  mediastinum,  726,  732. 

of  spleen,  901. 

of  thyroid,  723. 
Cancrum  oris,  974. 

anatomical  features  of,  976. 

bacillus  of,  979. 

blood  in,  977. 

broncho-pneumonia     with, 
980. 

causes  of,  974, 

cautery  in,  982. 

chlorates  in,  983. 

colon  in,  979. 

course  of,  976,  977,  980. 

definition  of,  974. 

dingnosis  of,  9S1. 

diarrhoea  in,  980. 

etiology  of,  974. 

fever  in,  980. 

heart  in,  980. 

kidneys  in,  980. 

lungs'in,  979,  980, 

micro-organisms     of,     978, 
979. 

morbid  anatomy  of,  976. 

mortality  in,  981. 

names  of,  974. 

nutrition  in,  983, 

of  the  gums,  980, 

potassium  chlorate  in,  983. 

predisposing  causes  of,  975. 

prognosis  of,  981. 

progress  of.  976. 

pseudo-crystals  in  the  blood 
in,  978. 

pulse  in,  980. 

recovery  from,  981,  983. 

symptoms  of,  980. 

synonyraes  of,  974, 

treatment  of,  981. 
Canquoin's  paste  in  nserue,  114, 
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Capillary  npoplexies,  336. 

bronchitis,    6U4,    611,    C15. 
617. 
Carcinoma.     See  Cancer, 
of  mediastinum,  7126. 

a  tabular  view  of,  732. 
Carcinomatous  epulis.  1028. 
tumor  of  jaw,  IU27. 
tumors  of  lower  jaw,  1031. 
Cardiac  abscess,  840,  S42. 
aneurism,  chronic,  843. 
prognosis  in,  844. 
sudden  death  from, 843, 
symptoms  of,  843. 
asthma,  664. 

disorders,  functional,  742. 
dropsy.     See  Dropsy,  Car- 
diac, 
enlargement.    See  Enlarge- 
ment of  the  Heart. 
neoplasms,  813. 
septa,  anomalies  of,  750. 
tonics,  825. 

valves,  supernumerary,  756. 
Caries,  dental,  924. 

arrest  of,  930. 
bacteria  in,  926. 
causes  of,  925. 
ferment  of,  926. 
heredity  in,  928. 
micro-organisms       in, 

926. 
origin  of,  929. 
pathology  of,  927. 
phenomena  of,  927. 
predisposing  causes  of, 

928. 
prevention  of,  928. 
process  of,  926. 
progress  of,  929. 
theories  of,  925. 
of  bones  in  scrofulosis,  153. 
of  the  ribs,  717. 
of  the  sternum,  717. 
Carnification  of  lung,  643. 
Cartilage,  calcification    of,  212, 
246, 
in  rickets,  239. 
ossification  of,  237,  238. 
Cartilaginous    tumor   of    jaws, 

1026. 
Caseation,  909. 

Caseous  degeneration  not  identi- 
cal with  tuberculosis,  165. 
tuberculo.*is,  673. 
Casts  due  to  foreign  bodies  in 

the  trachea,  572. 
Catarrh.     See  Coryza  and  Rbi- 
niti?!. 
acute  bronchial,  601. 
atrophic,  400. 
autumnal,  6Go. 
chronic,  in  scrofulosis,  152. 
dry  nasal,  406. 
in  phthisis,  6S5. 
nasiil,   as   a  forerunner  of 
consumption.  332. 
Catarrhal  croup,  516. 

pharyngitis,  chronic,  426. 
troubles  in  rachitis,  231. 
vulvitis,  153. 
Caustics  in  the  cure  of  nasvus, 

109,  114. 
Cautery-puncture   for   inflamed 

glands,  918. 
Cautery-punctures    for    nsevus, 

113.  1 

Vol.  II.— 66 


Cavcrnomata,  107. 

Cavernous      vascular      tumors, 

107,  lOS. 
Cell-elements       in      lymphatic 
glands,  90S. 
in  .spleen,  889. 
Cells,  giant,  909. 
Cellulitis,  24,  26. 
Cerebral  aneurism,  874. 
Cerebro-spinal  fever  in  its  rela- 
tions to  pneumonia,  589. 
Cervical  glandular  disease,  912. 
Cessation  of  epistaxis,  357. 
Chalybeates  in  lithuria,  319. 
Chancre,  186. 
Chnnge   of    air    for    scrofulous 

children,  159. 
Changed  rhythm  of  heart-beat, 

functional,  743. 
Cheadle,  Dr.  W.  B.,  on  endocar- 
ditis, 768. 
Cheek,    congenital     tumor     of, 

948. 
Cheesy  degeneration  in  chronic 

broncho-pneumonia,  644. 
Chemical    theories   of    rachitis, 

247. 
Chest,  anatomical  considerations 
respecting,       in       plcu- 
rotomy,  710. 
deformity    following    pha- 
ryngeal adenoid  growths, 
487. 
iti  rachitis,  224-227,  235. 
Chest-wall,  congenital  fissure  of, 
750, 
fractures  of,  716, 
parncentcsis  of.     See  Para- 
centesis, 
tumors  of,  718. 
Cheyne  on  the  disinfection  of 

tracheotomy-wounds.  554. 
Cheyne-Stokes  respiration,  527. 
Chicken-breast,  406. 

in  rickets,  227. 
Chilblains,  15. 
Children,  their  special  liabilities 

to  disease,  300. 
Chlorates  in  stomatitis,  973. 
Chloride   of    barium    for   fimc- 
tional  cardiac  disorders, 
746. 
of  iron  in  quinsy,  458. 
Chloroform    in    the  removal  of 

maggots  from  the  nose,  364. 
Choanse,  occlusion  of,  942. 
Choking.  435. 

from  tonsillitis,  459. 
laryngeal,  501. 
Chorea  forerunning  mitral    in- 
adequacy, 820,  822. 
forerunning  mitral  stenosis, 

832. 
its  relation  to  endocarditis, 
768. 
Chronic  bronchitis,  611. 

auscultation  in,  612. 
prognosis  of,  612. 
signs  of,  612. 
treatment  of,  612. 
types  of,  Gil. 
catarrh  in  scrofulosis,  152. 
catarrhal  pharyngitis,  426. 
endocarditis,  815.    See  Val- 
vular Disease, 
enliirgemcnt  of  tonsils,  460. 
follicular  pharyngitis,  426. 


Chronic   tonsillar    enlargement 
in  scrofulosis,  152. 
tonsillitis,  461. 
Cicatricial  tissue  after  ligation 

of  an  artery.  877,  878. 
Circinate  eruption  of  the  tongue, 

992. 
Circulation     in    early  infancy, 

869. 
Circulatory  system,  diseases  of, 
742. 
disorders    of,     forerunning 
mitral  inadequacy,  8-0. 
Circumcision,    entrance    of    tu- 

berele-poi:>on  by,  170. 
Classification  of  the  lymphatic 

glands,  155. 
Clavicle  in  rachitis,  228. 
Cleft,  facial,  937.     ^ee  Fissure. 
nasal,  941. 
of  hard  palate,  1011. 
palate,  995.  1007. 
bony,  loll, 
nature  of,  1007. 
nursing  in,  1008. 
operation  for,  1009. 
sutures  for,  1011. 
time  for  ojierating  in, 
1008. 
tongue,  947. 
Climate  in  emphysema,  651. 
in  phthisis,  (ISO. 
in  rachitis.  247. 
Cloquet  on  epistaxis,  347. 
Closure  of  jaws,  1032. 
causes  of,  1032. 
results  of,  1032. 
treatment  of,  1033. 
Clothing  in  lithuria,  318. 
in  rickets,  2G0. 
in  the  prophylaxis  of  tho- 
racic diseases,  606. 
Clothing-shops  as  distributors  of 

tuberculous  disease,  183. 
Cocaine  as  a  local  ansesthetic, 
513. 
in  diagnosis  of  nasal   dis- 
eases, 337. 
in  hny-fever,  668. 
in   the  removal  of  foreign 
bodies  from  the  nose,  362, 
364. 
Cocculus  indicus  for  lice,  135. 
Cod-liver  oil  emulsion,  824. 
in  acute  bronchitis,  608. 
in  lithuria,  317. 
in  mitral  inadequacy,  823. 
in  rickets,  262. 
in  scrofulosis,  160. 
Cohen's  tracheotomy-tube,  548. 
Coil-glands,  11. 
Cold  abscess,  151. 

treatment  of,  184. 
steel  wire  in   tonsillotomy, 
481. 
Cold,  lithates  after  taking,  307. 

rose-,  663. 
Colds  as  a  cause  of  acute  bron- 
chitis, 602. 
as  a  cause  of  asthma,  661. 
as  a  cause  of  pleurisy,  689. 
as  a  factor  in  phthisis,  681. 
Collapse  of  lung.     See  Atelecta- 
sis. 
Collective    Investigation    Com- 
mittee, 769. 
CoUes's  law,  190. 
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Colles's  operation  for  hare-Hp, 

1004. 
Colobonia  of  lids,  942. 
Color  of  blood  in  epistaxis,  357. 
Colorado  resorts  for  asthma,  602. 

for  phthisis,  6S1. 
Comedo,  3-5. 

Compensatory  dilatation  of  the 
heart,  with  hypertrophy, 
SOI, 
emphysema,  645. 
Compressor  for  hemorrhage  af- 
ter tonsillotomy,  479, 
Concealed  endocarditis,  775. 
Condensed  cream    in    lithuria, 
317. 
milk  for  rickets,  259. 
Congenital     aflfections     of    the 
heart,  747. 
iS't-e  Heart,  Congenital  Af- 
fections of 
defects  of  face,  935. 
nasal  obstructions,  327. 
stenosis  of  aorta,  86S. 
syphilis  of  nose,  37S. 
tumor  of  lip,  948. 
Congestive  asthma,  657. 
Conjunctivitis    from    nasal    ob- 
struction, 334. 
Consanguinity  of  parents  as  a 

cause  of  scrofula,  139. 
Constitutional  diseases,  130. 
Contagiousness     of     hereditary 

syphilis,  206. 
Conus    arteriosus,    stenosis    of, 

759. 
Convallaria   for    mitral    inade- 
quacy, S25, 
Convulsions  in  rachitis,  232. 
Cor  biloculare,  750,  753, 
Cornage,  504. 
Cornea   in  hereditary  syphilis, 

217. 
Corneal  ulcers  in  scrofulosis,  152. 
Corrigan's  pulse,  830,  S37. 
Corrosive   sublimate   in    croup, 
528. 
substances  in  air-passages, 
tracheotomy  for,  574. 
Coryza,  341. 
acute,  3S6. 

antiseptic  treatment  of, 

391. 
causes  of,  388. 
cocaine  in,  389. 
definition  of,  38C. 
etiology  of,  3S8. 
examination  in,  389. 
symptoms  of,  3.S6. 
troiitment  of,  390. 
syphilitic.  201,  379,388. 
ulcerous,  411. 
Costal  beads  in  rickets,  224,  225, 

226,  235. 
Cough  defined,  340. 

from      laryngeal     growths, 

509. 
in  phthisis,  676. 
in  pseudo-membranous  lar- 
yngitis, 525. 
nasal,  341. 
nocturnal,  342. 
reflex.     iS'-^'e  Reflex  Congh. 
with  enlarged  tonsil,  467. 
Cough-centre,  340. 
Country-life   as   compared  with 
town-life,  298, 


Cow's  milk  as  a  possible  source 
of  scrofulous  disease,  142. 

in  rickets,  258. 
Crab-lice,  135. 
Craniotabes,  rachitic,  225,  236. 

syphilitic,  19S. 
Cranium  in  rachitis,  236. 
Cream,  condensed,    in   lithuria, 

317. 
Cretinism,  279. 

age  of  patients,  282. 

altitude  of  its  seats,  280. 

anatomical  features  of,  2S6- 
290. 

artificial,  719. 

bones  in,  288. 

brain  in,  287,  288. 

climate  in,  280. 

definition  of,  279. 

defoniiity  in,  2S2,  285. 

derivation    of    the    name, 
279. 

de.^cription  of,  281,  284. 

distribution  of,  279. 

dolomite  and,  2SI. 

endemicity  of,  281. 

face  in.  282. 

foetal,  252. 

functions  in,  282,  283. 

geography  of,  279. 

goitre  as  related  to,  279,283. 

head  in,  282. 

heart  in,  289. 

heredity  in,  2S1. 

history  of,  279. 

influence    of    altitude    on, 
280. 
of  climate  on,  280. 
of  locality  un.  280. 

in    its    relations   to    goitre, 
721,  723. 

innominate  bones  in,  289, 

intelligence  in,  284,  285. 

limestone  and,  281. 

localities  of,  280. 

mind  in,  284,  285. 

morbid    anatomy   of,    286- 
290. 

muscles  in,  285. 

neck  in,  283. 

of  calves,  253. 

pathology  of,  28G-290. 

prophylaxis  of,  291. 

scapula  in.  289. 

secretions  in,  283. 

senses  in,  284. 

simple.  284, 

skin  in,  2S3-287. 

skull  in,  286,  288. 

soil  and,  281. 

spheno-basilar  bone  in,  286. 

spine  in,  288. 

sporadic,  284,  287. 

stature  of  patients,  282. 

symptomatology  of.  281. 

thyroid   in,  279,   286,  237, 
290. 

treatment  of,  292. 
Crocker's  views  on  the  pathology 

of  psoriasis,  51. 
Croup,  521. 

catarrhal,  516. 

false.  516. 

spasmodic,  516. 
Croupous  pharyngitis,  422. 

pneumonia,  586.    See  Pneu- 
monia, Croupous. 


Croupous     rhinitis,     400.      See 

Rhinitis,  Croupous, 
Cry  in  syphilis,  201. 
Crystals  of  Leyden,  657. 
Cupping  in  pleurisy,  699, 
Curette    for    adenoid    growths, 

492. 
Curschmann's  spirals,  657. 
Cutaneous  tuberculosis,  173. 
Cyanosis,  751,  759,  762,  764. 

in  croup,  526. 

significance  of,  818. 
Cynanche  ]»haryngea,  419. 
Cyst  of  lower  jaw,  1025. 

of  mediastinum,  730. 

osseous,  of  nose,  372. 

sublingual,        992.  Sue 

Ranula. 
Cystic  growths,  tracheotomy  for, 
572. 

tumors     of     the     posterior 
narcs,  339. 
Cysts,  dental,  1024. 

dentigerous,  1024. 

dermoid  or  embryonal,  372. 

of  the  antrum,  11122. 

of  the  larynx,  51 1. 

of  the  mouth,  dermoid,  993. 
Cytonene,  484, 


D. 

Da  Costa,  Dr.  J.  M.,  on  func- 
tional disorders  of  the  heart, 
742. 
Dactylitis  in  scrofulous  disease, 
153. 
syphilitica,  198. 
Darby,  Dr.   E.  T.,   on  diseases 

and  care  of  the  teeth,  920. 
Davos  as  a  resort  in  phthisis, 

681. 
Dead  foetus  in  syphilis,  192. 
Deafness  from  adenoid  growths, 

489. 
Defects  in  plumbing,  444. 
of  cardiac  septa,  750. 
of    face,    etc.,    congenital, 

935. 
of  lips,  947. 
of  lower  jaw,  949,  950. 
of  mouth.  944, 
of  nose,  942. 
of  upper  jaw,  942. 
Deficient    food    as    a    cause   of 

scrofula,  139,140. 
Deformities      from       inherited 
syphilis,  214. 
of  iips,  947. 
rachitic,  224-230,  235. 
Deformity  of  facial  and  cranial 
bones  from  nasal  obstruc- 
tion, 334. 
of  heart,  congenital,  747. 
of  jaw  from  thumb-sucking, 

923. 
of  nasal  passages,  328. 
Degeneration,  na-void,  103, 
Deglutition  as  affected  by  ton- 
sillar enlargement,  464. 
Delavan,  Dr.  D.  B.,  on  foreign 
bodies  in  the  nose,  360. 
on  tumors  of  the  nose,  366, 
Delicate   children,    great    mor- 
tality among,  in  pneumonia, 
597. 
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Delicate  children  not  to  be  over- 
fed, 302. 
Demodex    foUiculorum    in    co- 
medones, 4. 
Denhard's  mouth-gag,  532,  533. 
Dental  caries,  924. 
cyst,  1024. 

erosions  in  syphilis,  217. 
Dentifrices,  933. 
Dentigerous  cysts,  1024. 
Dentition  as  a  cause  of  strumous 
disease  of  glands,  154. 
disorders  of,  920. 
in  congenital  syphilis,  204, 

216. 
in  rachitis,  226. 
in  syphilis,  204,  216. 
its    relation    to    bronchial 

catarrh,  601. 
second,  934. 
Depression  of  nose  in  syphilis, 

201. 
Depressor  for  the  tongue,  449. 
Dermatitis  ountusiformis,  41. 
Derinatolysis  of  lip,  949. 
Dermoid  cysts  of  the  mouth,  993. 
of  the  nose,  372. 
tumors  of  pharynx,  376. 
Development  delayed  by  inher- 
ited syphilis,  214. 
Dextrocardia,  750. 
Diabetes  mellitus,  320. 

alimentary  canal  in,  322. 
causes  of,  322. 
diagnosis  of,  325. 
digestive  process  in,  323. 
Ebstein's  theory  of,  323. 
ergot  for,  325. 
etiology  of,  322. 
Lancereaux's      theory     of, 

323. 
liver  in,  322. 
nerve-influences  in,  322. 
pancreas  in,  323. 
pathology  of,  322. 
Pavy's  theory  of,  323. 
prognosis  of,  325. 
statistics  of,  321. 
symptoms  of,  324. 
treatment  of,  325, 
Diachylon    ointment,    Hebra's, 

74. 
Diaphoresis    in    pleuritic    effu- 
sion, 702. 
Diaphragmatic  spasm  in  asthma, 

656. 
Diathesis,  urinary,  293. 
Diet  of  scrofulous  children,  160. 
Digestion  and  lithuria,  313. 
Digestive    process    in    diabetes 

mellitus,  323. 
Digitalis  for  phthisis,  6S3. 

in  cardiac  dilatation,  811. 
in  endocarditis,  786. 
in  functional  cardiac  disor- 
ders, 745,  746. 
in  mitral  inadequacy,  825. 
in  pleurisy,  701. 
poultice,  823. 
Digits  in  syphilis,  103. 
Dilatation    of    the    heart,    7S9. 
See  also  Enlnrgement 
of     the    Heart    and 
Hypertrophy  of  the 
Heart. 
abstraction  of  blood  for, 
812. 


Dilatation  of  the  heart,  alcohol 
in.  811. 
causes  of,  810. 
compensatory,         with 

hypertrophy,  801. 
consecutive,  716. 
digitalis  in,  811. 
from  failure,  796,  797. 
from  incomplete  emp- 
tying, 795,  797. 
from    overfilling,    795, 

797. 
idiopathic,  796. 
leeching  in,  812. 
nutrition  in,  810. 
over-distentionin,  812. 
over-exertion  in,  811, 
overfeeding  in,  SIO. 
physical  signs  of,  802, 

803. 
primary,  796. 
prognosis  in,  807. 
right  ventricular,  834. 
secondary,  792,  796. 
signs  of,  802,  803. 
stimulants  in,  811. 
strychnine  in,  811. 
symptoms  of,  801,802. 
treatmcDt  of,  810,  811. 
venesection  in,  812. 
■with  hypertrophy,  791. 
of  right  ventricle  in  tricus- 
pid inadequacy,  834. 
Dilator,  tracheal,  546,  548. 
Diphtheria,  bronchial,  523. 

diagnosed  from    tonsillitis, 

454,  455. 
epistaxis  in,  350. 
how  diagnosed  from  mem- 
branous sore  throat,  423. 
its  relation  to  membranous 

stomatitis,  963. 
its  relation  to  pseudo-mem- 
branous laryngitis,    621, 
522,  523. 
larynge:il,  521, 
Director  for  tracheotomy,  546. 
Discharge,  offensive,  from  nsevi, 

105. 
Diseases    and    injuries    of   the 
pharynx,  419, 
of  nutrition,  136, 
of  the  bones  in  scrofulosis, 

153. 
of  the  mediastinum,  726. 
of  the  skin,  1, 
of  the  thyroid  gland,  719. 
of  the  tonsils,  437. 
Dislocation,  temporo-maxillary, 

1016. 
Disorders  of  the   glands  of  the 

skin,  1. 
Distribution    of  the    lymphatic 

glands,  155,  156. 
Double  heart,  749. 

nose,  943. 
Douche  for  nasal  catarrh,  398, 
hot,  for  hemorrhage,  480. 
Dover's  powder,  liquid,  597. 
Drainage-areas  of  the  different 

lymphatic  glands,  155. 
Driving  in  eruptions,  71. 
Dropsical  effusions  in  their  re- 
lation to  the  spleen,  891. 
Dropsy,  cardiac,  baths  in,  826. 
diaphoretics  in,  826. 
diuretics  in,  812,  826, 


Dropsy,    cardiac,    hydragogues 
in,  812. 
hypnotics  in,  827. 
medication  in,  826. 
opiates  in,  827, 
paracentesis  in,  812. 
proguoi^is  in,  827. 
puncturing  in.  812. 
purgatives  in,  S26. 
renal  disease  with,  826. 
sedatives  in,  827. 
treatment  of,  826. 
urine  tests  in,  826. 
Dry  mouth,  988. 
Dryness  of  the  skin,  10. 
Dublin      House     of     Industry, 

scrofula  in,  139. 
Ductus  arteriosus,  enlargement 
of,  753. 
in  congenital  heart-disease, 

702,  763- 
persistcncy  of,  761. 
Dulness,  area  of,  in  pericarditis, 

S51-S57. 
Dulness-area  in  heart-dilatation 
from  failure,  804. 
in  heart-dilatation  with 
hypertrophy    of    left 
ventricle,  802. 
in    left   ventricular  hyper- 
trophy of  the  heart,  801. 
Dunn,    Dr.    T.    D ,  on    haemo- 
philia, 879. 
Durham's     method   of    trache- 
otomy, 566. 
Dust  as  a  cause  of  hay-fever, 

666,  668. 
Dyspepsia  in  enlargement  of  the 

heart,  806. 
Dyspnoea     due     to     laryngeal 
growths,  509. 
due    to   nasal   obstruction, 

335. 
in  croup,  625,  526,  529. 


Ear,  boils  in  the,  22. 

in  late  hereditary  syphilis, 
218. 
Ear-cough,  343. 
Ear-troubles  as  results  of  nasal 

obstruction,  333. 
Ears,  the,  as  affected  in  tonsillar 

enlargement,  465. 
Ebstein's    theory    of    diabetes 

mellitus,  323. 
Echinococcus  of  the  heart,  813. 
Eclampsia  in  rachitis,  232. 
Ecruseur    for    nasal    hypertro- 
phies, 396. 
in  tonsillotomy,  481. 
Ectocardia,  intrathoracic,  750. 
Ectopia  cordis,  760. 
Eczema,  61. 

causes  of,  61-64. 
definition  of,  61, 
diagnosis  of,  69. 
erythematous,  64,  65. 
etiology  of,  61-64. 
how      discriminated     from 
pediculosis,  70. 
from  ringworm,  70. 
from  scabies,  70. 
from  syphilis,  69,  70. 
from  urticaria,  36. 
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Eczema,  impetiginous,  66. 
lotions  in,  74,  77. 
nature  of,  61. 
nun-contagiousness  of,  61. 
ointments  in,  74-76. 
]iapular,  66. 
powders  in,  76. 
prognosis  in,  77. 
pustular,  66. 
rubrum,  66. 
scratching  in,  71-73. 
scrofulous,  149. 
squamosum,     how     distin- 
guished   from    psoriasis, 

Jo. 

squamous,  67. 

supjio^ed  danger  of  driving 

in  the  eruption  in,  71. 
symptomatology  of,  64,  67. 
table  of   cases  of,  in   chil- 
dren, 63. 
treatment  of,  70. 
varieties  of,  64-69. 
vesicular,  65. 
Edwards,  Dr.  W.  A.,  on  affec- 
tions of  the  mediastinum,  726. 
Etl'usions,     artiticial,     for     the 
=tudy   of  the  physical    signs 
rjf  jiericarditis,  S54. 
Electricity    for    nasal    obstruc- 
tions, ;:i95. 
Electro-cautery  for  tumors,  373, 

375. 
Electrolysis  for  diseased  glands, 
918. 
for  ntevus,  1 13. 
for  naso-pharyngeal  fibro- 
ma, 376. 
Electrolytic  tattooing  for  nsevus, 

110. 
Elephantiasis,  93. 

clinical  history  of,  93. 
congenital,  93. 
definition  of,  93. 
lymphangiectodcs,  93,  94. 
pathology  of,  94. 
prognosis  of,  94. 
synonymes  of,  93. 
teleangiectodes,  93,  94. 
treatment  of,  94. 
varieties  of,  93. 
Elevator    for    fractured    malar 

bone,  1014. 
Elongation  of  tongue,  947. 
Embolism  a  cause  of  aneurism, 
874. 
as  a  result  of  injections  for 

noivus,  113. 
from  endocarditis,  779. 
in  mitral  stenosis,  832, 
Embryology  of  face,  etc.,  935. 
Embryonal  cystsof  the  nose,  372, 
Emetics  for  removal  of  foreign 
bodies  from  the  air-pas- 
sages, 569. 
in  acute  bronchitis,  608. 
in  croup.  529. 
Emphysema,  645. 

after  tracheotomy,  562. 
auscultation  in,  649. 
causes  of,  645. 
compensatory,  645,  646, 
congenital,  645. 
course  of,  648. 
cyanosis  in,  649. 
development  of,  647. 
diagnosis  of,  649. 


Emphysema,  etiology  of,  645. 
inherited,  645. 
inspection  of,  648. 
interstitial,  645,  647,  648. 
mediastinal,  649,  650. 
pathology  of,  647. 
percussion  in,  648. 
permanent,  646. 
prognosis  in,  650. 
secondary,  646. 
substantive,  645. 
symptoms  of,  648. 
treatment  of,  650. 
varieties  of,  645. 
vesicular,  645. 
vicarious,  645,  646. 
with  croup,  524. 
Empyema,  705. 

absorption  of  pus  in,  707. 
antiseptic  method  of  plcu- 

rotomy  in,  709. 
aspiration  in,  707. 
effusion  in,  705. 
exploring-needle  in,  706. 
free  incision  in,  709, 
insidiousness  of,  706. 
paracentesis  in,  707. 
Playfair's  method  of  evac- 
uating, 709. 
pleuritic,  690. 
pleurotomy  in,  709. 
pneumonia  as   a  cause  of, 

705. 
pus  of,  766. 
septic  poisoning  a  cause  of, 

705. 
thoracentesis  in,  707. 
treatment  of,  7o9. 
Emulsion  of  cod-liver  oil,  824. 
Encephalic  tuberculosis,  ISO. 
Enchondromata  of  the  nose,  372. 
Encysted  goitre,  722. 
Endarteritis,  874. 
Endocardial  vegetationsin  cnses 
of  tricuspid  inadequacy,  634. 
Endocarditis,  acute,  768. 
age  in,  772. 
alcoholics  in,  785,  788. 
alkalies  in,  785. 
anjemia  of,  779. 
anatomical  features  of, 

772. 
aortic  systolic  murmur 
•in,  781. 
auscultation    in,     776, 

780. 
cardiac      hypertrophy 

in,  779, 
cardiac    murmurs    in, 

775,  776. 
cardiac  nodules  in,  774, 

777. 
cardiac    symptoms    of, 

779, 
causes  of,  768. 
chorea  with,  768. 
concealed,  775. 
definition  of,  763. 
diagnosis  of,  780. 
diastolic    aortic    mur- 
mur in,  781. 
digitalis  in,  786. 
dropsy  of,  779, 
embolism  from,  779. 
etiology  of,  768. 
fibrous  nodules  in,  774, 
777. 


Endocarditis,  acute,  foetal,  771, 
772. 
heart-sounds  in,  780. 
heart-symptoms        of, 

779. 
increased  tension  as  a 

cause  of,  771. 
mitral  stenosis  in,  776, 

777, 
morbid  anatomy  of,  772. 
over-exerciseas  acause 

of,  784. 
pathology  of,  772. 
physical  signs  of,  776. 
presystolic  murmur  in, 

781. 
prognosis  in,  782, 
prophylaxis       against, 

783. 
pulmonary  murmur  in, 

782. 
pyaemia  a  cause  of,  770, 

775, 
quinine  in,  785,  788. 
rest  in  the  cure  of,  784. 
salicin  in,  786. 
salicylates  in,  785. 
rheumatism  in  its  rela- 
tion to,  770. 
scarlet  fever  in  its  rela- 
tion to.  771. 
septic,  785. 
sex  in,  772. 
signs  of,  776. 
stimulants  in,  735,  788. 
strophanthus  in,  786. 
subcutaneous     nodules 

in,  777,  778. 
symptoms  of,  775. 
thrombus  of  the  right 

auricle  in,  779. 
treatment  of,  783. 
tricuspid     regurgitant 

murmur  in,  7S2, 
valves  in,  773. 
valvular   disease   as   a 
cause  of,  771. 
bacilli   in    ulcerative  cases 

of,  786. 
chronic,  813.    ijee  Valvular 

Disease, 
foetal,  747. 
malignant,  786. 

pathology  of,  786. 
micro-organisms  in  ulcera- 
tive cases  of,  786. 
non-rheumatic,  as   a   cause 
of    mitral    insufficiency, 
821. 
subacute,  768. 
traumatic,  817. 
ulcerative,  786. 
verrucose,  747,  749. 
Endo-laryngeal     treatment     of 

laryngeal  tumors,  512. 
Enemata,    nutritive,    in   mitral 

inadequacy,  823, 
Enlarged  glands,  907. 
Enlargement  of  the  heart,  789. 
See  also  Dilatation  of  the 
Heart  and   Hypertrophy 
of  the  Heart. 
anatomical  features  of,  789. 
upex-beat  in,  799. 
auscultation  in,  799. 
cardiac  impulse  in,  800. 
cardiac  sounds  in,  SUO. 
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Enlargement     of     the     heart, 
causes  of,  792,  S05. 

clinical  phenomena  of,  799. 

complications  of,  791,  798. 

definitions  of,  789, 

diagnosis  of,  804. 

dyspepsia  in,  806. 

effects  of,  798. 

etiology  of,  792. 

from   dilatation,   789,    791, 
794.  795. 

from  hypertrophy,  789,  790, 
793. 

histology  of,  791. 

hydragogues  in,  812. 

hypertrophic  left  ventricu- 
lar. 794. 

hypertrophic  right  ventric- 
ular, 794. 

intercurrent     diseases     in, 
Sue,  SOU. 

muscular  overwork  in,  805. 

nervous  influences  in,  SOU, 
808. 

other  viscera  in,  791,  798. 

overwork  in.  806. 

pathology  of,  789,  794. 

prognosis  of,  SOo. 

pulse  in,  800. 

radial  pulso  in.  SOO. 

rest  in  treatment  of,  812. 

results  of,  798,  790, 

rheumatism  in,  SOO, 

seat  of,  805. 

secondary      dilatation     in, 
792. 

sedatives  in,  813. 

symptoms  of,  799,  800. 

toxic  causes  of,  806. 

treatment  of,  807. 

varieties  of,  789,  805. 
Enlargement  of  tonsils,  460. 
in  scrofulosis,  152. 
Enteric  fever,  epistaxis  in,  352. 

its      discrimination      from 
miliary  tuberculosis,  Isu. 

predisposing  causes  uf,  442. 
Ephidrosis,  12. 
Epignathy,  950. 
Epiphyses  in  rachitis,  234. 
Epistaxis,  345. 

age  in,  349. 

anatomical    characters    of, 
355. 

causes  of,  347. 

cessation  of,  357. 

definition  of,  345. 

derivation  of,  345, 

diagnosis  of,  350. 

diseases     associated     with, 
348. 

duration  of,  356. 

etiology  of,  347. 

explanation  of,  345, 

following    surgical    opera- 
tions, 354. 

from  diphtheria,  350. 

from  nasal  obstruction,  335. 

from  violent  exercise,  350, 

heredity  in,  349. 

history  of,  345. 

iced  water  for,  357, 

idiosyncrasy  in,  349. 

in  enteric  fever,  353. 

in  eruptive  fevers,  352, 

in  hepatic  disease,  351. 

in  masturbation,  353.  i 


Epistaxis  in  pertussis,  351. 

in  respiratory  diseases,  351. 
in  rheumatism,  352. 
in  splenic  disease,  351. 
in  tuberculosis.  352. 
in  typhoid,  353. 
local, treatment  of,  357. 
medicines  for,  35S. 
mental   emotions    causing, 

350. 
names  of,  345. 
pathology  of,  355. 
periodical,  353. 
predisposition  to,  349. 
prognosis  in,  354, 
quantity  of  blood  from,  356. 
rest  as  a  cure  of,  357. 
salutary,  354. 
sex  in, '349. 
sources  of,  347. 
sjtontaneous,  335. 
surgical  treatment  of,  358. 
symptoms  of,  356. 
synonymes  of,  345. 
temperament  in,  354. 
treatment  of,  357. 
varieties  of,  347. 
vicarious,  353. 
Epithelioma  of  the  larynx,  511. 
Epulis,  carcinomatous,  1028. 
fibrous,  1026. 
sarcomatous,  1027. 
Erectile  tumor  of  the  lip,  948. 
Ergot  in  purpura,  84. 
Eroded  teeth  in  inherited  syph- 
ilis, 217. 
Eruptions,  syphilitic,  classified, 

117. 
Eruptive    fevers,    epistaxis   in, 

352. 
Erysipelas    after    tracheotomy, 

561. 
Erysipelatous  sore  throat,  420. 
Erythema  annulare,  39. 
bullosum,  40. 
causes  of,  14. 
centrifugum,  39. 
circinatum,  39. 
definition  of,  14. 
diagnosis  of,  16,  40. 
etiology  of,  14. 
figuratum,  39. 
forerunning   mitral    inade- 
quacy, 819. 
gyratum,  39. 
idiopathic,  14. 
intertrigo,  15. 
iris,  39, 

marginatum,  39. 
medicamentosum,  17. 
multiforme,  38. 

anatomical    characters 

of,  38. 
causes  of,  38. 
definition  of,  38. 
etiologj'  of,  38, 
history  of,  38. 
pathology  of,  38. 
symptoms  of,  39. 
neonatorum,  IS. 
nodosum,  40. 
papulatum,  39. 
papulosum,  IS. 
pernio,  15. 
prognosis  of,  40. 
symptomatic,  17. 
symptoms  of,  14. 


Erythema,  treatment  of,  15,  16, 
40. 
tuberculatum,  39. 
varieties  of,  14,  17,  39. 
vesiculosum,  39, 
Erythematous        syphiloderms, 

117. 
Eseharotics  for  nsevus,  109, 114. 
Esmarch  bandage  for  aneurism, 

875. 
Ethylato  of  sodium  for  nsevus, 

110. 
Eustachian  tube  in  tonsillar  en- 
largement, 405. 
Eve's  experiments  to  show  the 
identity    of     scrofulosis    and 
tuberculosis,  146. 
Evulsion      of      endo-laryngeal 

growths,  513. 
Examination  of  tonsils,  449, 
Excision  of  glands,  917. 

of  glandular  tumors,  162. 
of  jaw,  1031. 
Exercise  for  cure  of  functional 
heart-troubles,  745. 
in  convalescence  from  acute 

aortic  disease,  839. 
in  enlarged  heart,  808. 
in  the  cure  of   mitral  in- 
adequacy, 823. 
Exostoses  of  the  nose,  372. 
Expectorants    in    acute     bron- 
chitis, 607. 
Experiments  tending  to  prove 
the  identity  of  scrofulosis 
and      tuberculosis,     145, 
146. 
to  establish  the  diagnosis  of 
pericarditis,  853-856, 861. 
Exploratory  laparotomy,  902. 
Exploring-needlo   in    the  diag- 
nosis of  empyema,  7Ufi,  711, 
Extirpation  of  ntevus.  113. 

of  tuberculous  glands,  1S4. 
Estracting-instrument    for   use 

after  intubation,  533. 
Extraction   of  teeth  in  haemo- 
philia, 884. 
Extra-laryngeal    treatment    of 

laryngeal  growths,  514. 
Eye  in  hereditary  syphilis,  217. 
in  scrofula,  151. 
in  syphilis,  204. 
vascular    tumor    involving 
the,  109, 
Eyebrows  in  syphilis,  203. 
Eyelids,  coloboma  of,  942. 
Eye-troubles  from  nasal  disease, 
334. 


Face,  congenital  defects  of.  935. 

congenital  lipoma  of,  939. 

deformity  of,  939. 

dermatolysis  of,  949. 

development  of,  936, 

efiibryology  of,  935. 

fissures  of,  937,  940. 

foetal  tumor  of,  939. 

in  rachitis,  226. 

irregularities  of,  935. 

oblique  fissure  of,  937. 

teratomata  of,  939. 
Facial  fracture,  deformity  after, 
lOU. 
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Foeces    in    rachitis,    231,    25S, 

263. 
False  croup,  5Ifi. 

membrane  due  to  a  foreign 
body  in  the  trachea, 
672. 
of  croup,  523. 
of    croupous    rhinitis, 
403. 
Family  tendency  in  functional 

heart-troubles,  744. 
Faradization  in  atelectasis,  5S4. 
Farnham's  forceps,  493. 
Fa^jcia  of  the  neck,  541. 
Fat  in  lithuria,  317. 
Fat-rickets,  230. 
Favus,  124.     .SVe  Tinea  Favosa. 
Febrile  softening  of  the  heart, 

845. 
Feeding,  intervals  of,  in  lithuria, 

318. 
*'  Feeding-up"  delicate  children, 

302. 
Fetor  of  breath  in  enlarged  ton- 
sil, 467. 
Fever,  hay-,  663. 

in  phthisis,  676. 
Fibrinous  cast  due  to  a  foreign 
body  in  the  trachea,  572. 
laryngitis,  521. 
Fibroma  of  tho  larynx,  507,  510. 

of  the  upper  jaw,  1025. 
Fibromatous  molluscn,  9. 
Fibro-mucous  polypus  of  naso- 
pharynx, 376. 
Fibrous  epulis,  1026. 

nodules  in  chorea,  7GS. 
in  endocarditis,  770. 
in     rheumatism,     800, 
801. 
polypus  of  nose,  33S. 
tumors,      naso-pharyngeal, 
374. 
Fingers  in  syphilis,  193. 
Fire-marks,  105. 
Fissure,  nasal,  941,942,  943. 
of    chest-wall,    congenital, 

750. 
of  face,  937. 

complications  in,  938. 
horizontal,  938. 
oblique,  937,940. 
of  palate.    See  Cleft  Palate. 
Fistulce  of  lower  lip,  950. 
Flat  nose  from  inherited  syphi- 
lis, 215. 
Fleshworm  (comedo),  3. 
Flies  as  transmitters  of  the  tu- 
bercle-bacillus, 170. 
Flies'  eggs  in  the  nose,  303. 
Flushing  of  the  face.  106. 
Fluxionary  hyperemia  in  asth- 
ma, G57. 
Foetal  circulation,  868. 

condition  of  the  lung,  577. 
cretinism,  252. 
endocarditis,  747. 
lung,  peculiarities  of,  GOO. 
rickets,  252. 
syphilis,  192. 
Follicular    pharyngitis,    acute, 
425. 
as  a  cause  of  reflex  cough, 

343. 
chronic,  426. 
stomatitis,    906.      Sec   Sto- 
matitis, Aphthous. 


Follicular  tonsillitis,  447, 
Fontanel  in  rachitis,  225, 
Food,    deficient,   as  a   cause  of 
scrofula,  139,  140. 
entrance  of  tubercle-bacilli 

by  the,  171. 
in  phthisis,  fiSO. 
in  rickets,  248. 
Foods,  artificial,  for  rickets,  260. 

prepared,  in  lithuria,  31S. 
Foramen  ovale,  751. 

premature  closure  of,  752. 
Forceps  for    adenoid    growths, 
493. 
tracheal,  54G. 
Forehead  in  inherited  syphilis, 

215. 
Foreign  bodies  in  the  air-pas- 
sages, 567. 
prognosis  in,  567. 
treatment  of  cases  of, 
569. 
in  the  larynx,  501,  569. 
in  the  nose,  360. 

anatomical    considera- 
tions regarding,  360. 
etiology  of,  360. 
symptoms  of,  361. 
treatment  of,  362. 
in  the  jdiarynx,  435. 
Fothergill,    Dr.   J.    M.,    on  the 

urinary  diatheses,  293, 
Foudroyant,  or  fulminant,  pur- 
pura, S3. 
Fowler,  Dr.  G.  B.,  on  diabetes 

mellitus,  320. 
Fracture  of  facial  bones,  1014. 
Fractures  in  rachitis,  229,  235. 
of  chest-wall,  710. 
of  larynx  or    trachea,  tra- 
cheotomy for,  573. 
Frsenum    linguEe,    division    of, 

945. 
Freckles.  97. 
Fresh  air   in    the   treatment  of 

lithurie  patients,  302. 
Frog,  sublingual,  992.    See  Ran- 

ula. 
Fronto-nasal  process,  935. 
Fruit-juices  in  scurvy,  276,  277. 
Functional     disorders     of    the 
heart,  742. 
belladonna  in,  746. 
breathing  in,  742. 
diagnosis  of,  743. 
digitalis  in,  745,  746. 
exercise  in,  745. 
family  tendency  in,  744. 
heart-beat  in,  743. 
idiopathic,  743. 
nerve-influence  in,  743,  745. 
pathology  of,  744, 
physical  signs  of,  743. 
prognosis  of,  744. 
respiration  in,  742. 
sea-bathing  for,  745. 
secondary  to  other  diseases, 

743. 
signs  of,  743. 
symptoms  of,  742. 
treatment  of,  745. 
Functions  of  the  tonsils,  440. 
Funnel  mitral  valve,  828. 
Furuncle,  lS-20. 
in  the  ear,  22. 
syphilitic,  121. 
Fusion  of  aortic  valves,  755, 


Gag  for  staphylorrhaphy,  1009. 
for  use  in  intubation,  532, 
533. 
Galvano-cautery    for     enlarged 
tonsils,  473. 
for  tumors,  373,  375. 
in    chronic    follicular    sore 

throat,  428. 
in  tracheotomy,  566. 
Gangrene   of   the    mouth,    972, 
974.       See  Cancrum 
Oris, 
of  the  skin,  58. 

anatomical    charncters 

of,  59. 
causes  of,  59. 
diagnosis  of,  59. 
etiology  of,  59. 
history  of,  58. 
pathology  of,  59. 
prognosis  of,  54. 
symptomatology  of,  59. 
treatment  of,  60. 
of  the  spleen,  897. 
Gargle  of  tanno-gallic  acid,  47S. 
Gargles  for  quinsVt  '158. 
Gauge  i'nr  use  in  intubation,  5.34. 
Gelatinous  nasal   polypus,  330, 

337,  338. 
General  practitioners,  their  ex- 
perience as  to  the   transmis- 
sicm  of  syphilis,  189. 
Geographical  tongue,  992. 
Geological  causes  of  goitre,  721. 
Giant  cells,  164,  909. 

not   pathognomonic  of  tu- 
berculosis, 165. 
Giant    growth    associated   with 

enlarged  thymus,  725. 
Gibson's  bandage,  1015. 
Gilbert  atomizer,  458. 
Giraldes's    method  in   hare-lip, 

1004. 
Gland,  thymus,  543. 

thyroid.  543.     See  Thyroid 
(jiand. 
Glands,  abscess  of,  914,  917,  919. 
bronchial,  659. 
enucleation  of,  918. 
excision  of,  917. 
extirpation    of,    for   tuber- 
culosis, 184. 
in  scrofula,  153. 
in  mediastinal  disease,  731. 
in  phthisis,  677. 
in  syphilis,  203. 
lymphatic,    their    distribu- 
tion and  drainage,  155. 
of  the  mediastinum,  disease 

of  the,  729. 
of    the   skin,   disorders   of 

the,  1. 
scrofulous,  907. 
sebaceous,  1. 
structure  of,  907. 
sweat-,  11. 

tuberculosis  of  the,  168. 
Glandular     disease,    scrofulous, 
153.    See  also  Adeni- 
tis, 
abscess  in,  158,  162, 
dentition  in,  154. 
diagnosis  of,  158. 
exciting  causes  of,  154. 
injuries  as  causingf  154. 
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Glandular    disease,    scrofulous, 
lesions  of,  158. 
measles  as  a  cause  of, 

154. 
prognosis  of,  157,  103. 
progress  of,  156. 
scarlet  fever  as  a  cause 

of,  154. 
scars  after,  158. 
seats  of,  913. 
secondary,  912. 
suppuration     in,     157, 

162. 
treatment  of,  159,  162. 
vaccination  as  a  cause 
of,  154. 
enlargement  in  tuberculosis, 

ITS. 
process  of,  in  scrofulosis,  156. 
Glossitis,  acute,  989. 

tracheotomy  for,  574. 
Goat's  milk  for  rickets,  259. 
Goitre,  72U. 

anatomical     characters    of, 

721. 
and  cretinism,  279,  286,  290, 

292,  721. 
causes  of,  720. 
definition  of,  720. 
derivation  of  the  name,  720. 
diagnosis  of,  722. 
effects  of,  722. 
encysted,  722. 
endemic  quality  of,  721. 
etiology  of,  721. 
geological  relations  of,  721. 
heredity  in,  721. 
myxedema  in  its  relation 

to,  721. 
names  of,  720. 
pathology  of,  721. 
prognosis  in,  723. 
sex  in,  721. 
symptoms  of,  722. 
synonymes  of,  720. 
treatment  of,  723, 
varicose,  722. 
varieties  of,  721. 
Golding-Bird's  tracheal  dilator, 

540. 
Gottstein's  nasal  tampons,  410. 
Gout  in  children,  296,  307. 
Gouty  asthma,  654. 

symptoms  in  childhood,  296. 
Graham,  Dr.  J.   E.,  on  hyper- 
trophies and  atrophies,  85. 
Granular  pharyngitis,  426. 
Granulations  about  a   tracheal 

wound,  502. 
Grattage  of  endo-laryngeal  tu- 
mors, 513. 
Gravel,  293.     ^^e  Urinary  Di- 
atheses, 
in  young  children,  305. 
white,  294. 
Graves's  views  on  the  relation 
of    tuberculosis    to    scrofula, 
142. 
Green-stick  fracture  in  rachitis, 

229,  235. 
Grooved  needle  for  exploration, 

711. 
Growths,  adenoid,  505. 

in    tbe    vault    of   the 
pharynx,  484. 
benign,  506. 
in  tbe  pharynx,  436. 


Growths  of  the  heart,  813.     See 

also  Neoplasms  and  Tumors. 
Grutum,  8. 
Gubler's    observations    on    the 

liver  in  syphilis,  194. 
Guillotine    tor  enlarged   tonsil, 

474,  477. 
Guillotine-snare      for     adenoid 

growths,  492. 
Gumboil,  9S4. 
Gumma,  scrofulous,  151. 
Gummata  of  the  liver,  195. 
Gummy  syphiloderm,  120. 
Gums,  congenital  union  of,  945. 
hypertrophy  of,  945. 
hypertrophy  of,  986. 

operation  for,  987. 
in  acute  rickets,  254. 
in  scurvy,  985. 
suppurative     inflammation 
of,  984. 
Gunning's     interdental    splint, 

1015. 
(juttur  tumidum,  720. 
Gymnastics,  pulmonary,  651. 


H. 

HiBmopericardium,  866. 
Hemophilia,  870,  879. 

age  in,  881,  884. 

anatomical  characters,  881. 

arthritis  in.  883. 

causes  of,  880. 

climate  in,  SSI. 

definition  of,  879, 

diagnosis  of,  833. 

etiology  of,  880. 

heredity  of,  879,  830. 

hemorrhagic  sweating  dis- 
tinguished from,  884. 

history  of,  879. 

joints  in,  883. 

marriage  in.  884. 

medication  in,  885, 

mortality  from,  884. 

names  of,  879. 

pathology  of,  881. 

peliosis  rheumatica  as  dis- 
tinguished from,  SS3. 

petechias  in,  883. 

prodromes  of,  882. 

prognosis  in,  884. 

prophylaxis  of,  8S4. 

purpura  distinguished  from, 
883. 

rnce  in,  881. 

scurvy  distinguished  from, 
884. 

sex  in,  880. 

symptoms  of,  882. 

synonymes  of,  879. 

tooth-extraction  in,  884. 

treatment  of,  S84. 

varieties  of,  882, 

wounds  in,  885. 
Hipuioptysis    in    phthisis,   677, 

681. 
Hemorrhagic    sweating   distin- 
guished fromhsemophilia,  884. 
Hair  in  syphilis,  122,  203. 
Hairy  moles,  98,  104. 
Hard  fialate,  fissure  of,  1011. 
Hardaway,    Dr.  W.  A.,  on  in- 
flammations, 14. 


Hardening  of  children,  260. 
Hare-lip,  937,  995. 

antisepsis  after,  1001. 

bilateral,  997,  1004. 

Colles's  operation  for,  1004. 

complications  of,  997. 

double,  997,  1004. 

Giraldcs's  method  for,  1 004. 

Koenig's  method  for,  1005. 

Malgaigne's  method  for, 
lOSl. 

Mirault's  single  -  flop 
method,  1003. 

nature  of,  995. 

Nelaton's  method  for,  1002. 

operation  for,  999,  1001, 
1007. 

simple,  996. 

suture  for,  1000. 

treatment  of,  993. 
Hay-fever,  663. 

causes  of,  664. 

cocaine  in,  663. 

course  of,  666. 

definition  of,  663. 

diagnosis  of,  667. 

dust  a  cause  of,  666,  668. 

etiology  of,  664. 

excitement  of,  665. 

history  of,  663. 

local  treatment  of,  663. 

locality  in,  665. 

names  of,  603. 

neurotic  character  of,  666. 

pathology  of,  666. 

prognosis  of,  667. 

quinine  in,  669. 

resorts  for,  668. 

symptoms  of,  666. 

synonymes  of,  663. 

treatment  of,  667. 

with    adenoid   growths   in 
the  pharynx,  488. 
Head-lice,  13'!. 

Hearing   in    tonsillar    enlarge- 
ment, 465. 
Heart,  aneurism   of,    840,  841, 
See  Cardiac  Aneurism. 

anomalies  of,  in  the  foetus, 
749. 

aortic  disease  of.  See  Aortic 
Valvular  Disease  of  the 
Heart. 

bifid  at  apex,  750. 

bilocular,  750. 

congenital  disease  of.  See 
Heart-Disease,  Congeni- 
tal. 

defects  of  ventricular  sep- 
tum of,  753. 

dilated,  simulating  a  peri- 
cardial effusion,  860,  862. 

dilatation  of,  789.  S>-e  Dil- 
atation of  the  Heart. 

displacement  of,  750. 

by    pleuritic    effusion, 
690,  695, 

echinococcus  of,  813. 

ectopia  of,  750. 

enlarged,  in  comparison 
with  pericarditic  effusion, 
862. 

enlargement  of,  789.  See 
Enlargement  of  the 
Heart,  Dilatation  of  the 
Heart,  and  Hypertrophy 
of  the  Heart. 
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Heart,  functional    disorders  of, 
742.    Set  Functional  Dis- 
orders of  the  Heart, 
hypertrophy  of,  7S9, 
hypoplasia  of,  762. 
impressionable,  744. 
inflammation  of.     See  En- 
docarditis   and    Myocar- 
ditis, 
in  raebiti?,  235. 
in  syphilis.  196. 
lesions  and  defects  of,  at  the 

aortic  orifice,  760. 
lesions  and    congenital  de- 
fects of,    at    the    pulmo- 
nary orifice,  757. 
lym])ho-sarcoma  of,  813. 
malignant  disease  of,  813. 
myoma  of,  813. 
new  growths  of,  813. 
reptilian,  750,  753. 
stimulation  of,  in  acute  pri- 
mary dilatation,  811. 
syphilitic    disease   of,    842, 

844,  845. 
transposition  of,  750. 
Heart-disease.  See  Aortic  Val- 
vular Disease,  Cardiac 
Aneurism,  Dilatation  of 
the  Heart,  Endocarditis, 
Pericarditis,  Myocardi- 
tis, Enlargement  of  the 
Heart,  Functional  Dis- 
orders of  the  Heart,  Hy- 
pertrophy of  the  Heart, 
Mitral  Inadequacy,  Mi- 
tral Stenosis,  Tricuspid 
Inadequacy,  and  Valvu- 
lar Disease, 
congenital,  747,  762. 

auscultation  in,  764. 
classification  of,  747. 
diagnosis  of,  764. 
ductus    arteriosus    in, 

762,  763. 
endocarditic,  747,  748. 
foetal,  747,  748. 
hygiene  of,  766. 
local  signs  of,  764. 
names  of,  762. 
nodules   of    Albini    in, 

748. 
pathology  of,  748. 
prognosis  in,  766. 
symptoms  of,  762,  764. 
synonymes  of,  762. 
treatment  of,  706. 
valves  in,  748. 
Ileart-failure  during  thoracen- 
tesis and  aspiration,  709. 
Heart-sounds    in    endocarditis, 
780-782. 
in  mitral  stenosis,  829. 
Heart-tonics    in    mitral    inade- 
quacy, S25. 
Heart-valves,  anomalies  of,  754. 
lesions  of,  748,  754. 
supernumerary,  756. 
Heat  of  nursery,  605. 
Hebra's   unguentum  diachylon, 

74. 
Hemorrhage  after  tonsillotomy, 
479. 
due  to  nasal  obstruction,  335. 
from  tracheotomy,  560. 
hereditary,  879. 
nasal,  345. 


Hemorrhage,  syphilitic,  205. 

umbilical,  "S71,  872. 
Hemorrhagic    syphilis    of    the 

newly-born,  121. 
Hepatization,  pneumonic,  589. 
Hereditary  syphilis,  186, 

its  peculiarities,  116. 
tendency    to    hemorrhage, 

879. 
transmission    of    psoriasis, 
50. 
Heredity  in  laryngeal  growths, 
5U7. 
of  rickets,  251. 
of  tuberculosis,  672,  679. 
Herj^es  zoster,  41. 

anatomical    characters    of, 

41. 
causes  of,  41, 
definition  of,  41, 
diagnosis  of,  43. 
eruption  of,  41. 
etiology  of,  41. 
history  of,  41. 
lesions  of,  41. 
pathology  of,  41, 
prognosis  of,  43, 
symptoms  of,  41. 
synonymes  of,  41. 
treatment  of,  43. 
varieties  of,  43, 
Herpetic  asthma,  654. 

sore  throat,  ^122. 
Hewitt  on  the  danger  of  using 
anaesthetics    in   tracheotomy, 
549. 
Hives,  33. 

Hodgkin's  disease,  its  discrim- 
ination   from    the    ghindular 
enlargement     of     scrofulosis, 
159. 
Home-surroundings  as  a  factor 

in  acute  bronchitis,  601. 
Hot  douche  for  hemorrhage,  480. 
Humanized    milk    for    rickets, 

259. 
Hunter's  method  for  aneurism, 

S75. 
Hutchinson  teeth  a  sign  of  in- 
herited syphilis,  216. 
Hydatid   cyst  of  mediastinum, 

730. 
Hyde,  Dr.  J.  N.,  on  disorders 

of  the  glands  of  the  skin,  1. 
Hydramnios,  syphilitic,  193, 
Hydrarthrosis      in      congenital 

syphilis,  220. 
Hydrocephalus     in     hereditary 
syphilis,  215. 
in  rickets,  244. 
Hydropericardium,  866, 
Hydrops  antri,  1022. 
Hydrothorax  distinguished  from 

pleuritic  effusion,  698. 
Hygiene,    bad,    as    a   cause   of 

scrofula,  140. 
Hvgienic  treatment  of  phthisis, 

681. 
Hypereemia,       fluxionary,       in 

asthma,  657. 
Hyperoesthesia  of  the  pharynx, 

433. 
Hyperidrosis,  12, 
Hypertrophic  nasal  catarrh,  393. 

rhinitis,  393. 
Hvpertrophies  and  atrophies,  85, 
97, 


Hypertrophy  of  the  heart,  789, 
790,  793,  797. 
acute  diseiise  with,  809. 
blood  in,  80S. 
compensation  in,  800. 
in  chronic  valvular  dis- 
ease, 816. 
nervous  influences  in, 

SOS. 
physical  signs  of,  801. 
school  in,  808. 
signs  of,  sol. 
simple,  SiiS. 
symptoms  of,  800. 
treatment  of,  SOS. 
with  compensating  dil- 
atation, 801,  SOS. 
of  nasal   organs  diagnosed 

from  polypus,  337,  338. 
of  turbinated  bones,  330. 
Hypodermic  injections  for  en- 
larged tonsils,  472. 
in  the  treatment  of  ncevus, 
112,  113. 
Hypohidrosis,  11-13, 
Hypophosphites  for  boils,  21. 
Hypoplasia  of  blood-vessels,  870. 

of  heart  and  aorta,  762. 
Hyposulphite     of    sodium    for 
boils,  21. 


Ichthyosis,  85. 

anntomical  characters  of,  87. 
clinical  history  of,  SO. 
definition  of,  85. 
diagnosis  of,  87. 
etiology  of,  87. 
history  of,  85. 
hystrix,  86. 

morbid  anatomy  of,  S7. 
prognosis  of,  88. 
sebacea,  10. 
simplex,  86. 
synonymes  of,  85. 
testacea,  10. 
treatment  of,  87. 
Ich  thy  otic    skin    as    a    predis- 
posing cause  of  eczema,  64. 
Icterus  with    umbilical  hemor- 
rhage, 872. 
Idiocy,  cretinous,  284. 
Idiopathic  erythema,  14, 

hemorrhage   of  the    navel, 
872. 
Idrosis,  12. 

Ill   health  resulting  from   ade- 
noid pharyngeal  growths,  489. 
Hots  strumeux,  909. 
Imperfect  development  in  stru- 
mous  and    litburic  children, 
305. 
Impetiginous  eczema,  66. 
Impetigo,    its   association  with 
tubercular  disease,  171. 
its  relation  to  tuberculosis, 
147. 
Impressionable  heart,  744. 
Infantile    lungs    and   bronchia, 
peculiarities  of,  600. 
syphilis,  186. 
Infantilism  from  inheritedsyph- 

ilis,  214, 
Inferior     maxilla.       See    Jaw, 
Lower. 
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Inferiority  the  physical  charac- 
ter of  the  lithic  diathesis,  311, 
Inflammation,   obliterative,     in 
the  treatment  of  nsevus, 
111. 
of  the  tonsils,  441. 
Inflammations,  14,  33. 
Inflammatory    cedema    of    the 

neck.  561. 

Infra-thyroid laryngotomy,  515. 

Ingals,    Dr.  E.    F.,  on  diseases 

and  injuries  of  the  pharynx, 

419. 

Inhalation  of  tubercular  poison, 

169. 
Inhalations  for  phthisis,  CS4, 
Inherited  syphilis,  186. 
Injections   in    the    treatment  of 

nrsvus,  112,  113. 
Inoculation  with  scrofulous  mat- 
ter as  a  cause  of  tubercle, 
145. 
with  tubercular  matter  as  a 
cause  of  scrofulosis,  145. 
Instruments  for  intubation,  532. 
Insular  climates  in  phthisis,  631. 
Interdental  splints,  1015. 
Intermittent    heart-beat  (func- 
tional), 743. 
Interstitial  emphysema,  645. 
Intertrigo,  15. 
Intervals  of  feeding  in  lithuria, 

318. 
Intestinal  irritations  a  cause  of 

asthma,  654. 
Intestine,   tuberculosis    of    the, 

176. 
Intracranial  aneurism,  874, 
Intramuscular  sarcoma,  1U30. 
Intrathoracic  ectocardia,  750. 
Introducing-instrument  for  in- 
tubation, 533. 
Intubation,  531. 

after-treatment  of,  537. 
dangers  of,  538. 
definition  of,  531. 
directions  for,  534, 
for  croup,  530. 
history  of,  531. 
instruments  for,  532. 
operation  of,  534. 
position  of  patient  in,  534. 
recoveries  after,  53S. 
removal  of  tube  after,  536. 
rules  for,  534. 
time  for,  537. 
tubes  for,  532. 
Inversion    of  the   body  for   the 
removal    of    foreign    matters 
from  the  air-passages,  569. 
Iodides  in  congenital   syphilis, 
210. 
in  pleuritic  effusion,  701. 
in  scrofula,  161. 
Iodine  in  adenitis,  916. 

in  pleuritic  effusion,  701. 
in  scrofula,  161. 
Iodoform  for  chronic  pharyngi- 
tis, 428. 
Iritis  in  late  hereditary  syphilis, 
218. 
in  syphilis,  204,^ 
Iron  in  acute  bronchitis,  609. 
in  croup,  528. 
in  lithuria,  319. 
in  mitral  inadequacy,  824. 
Iron  chloride  for  quinsy,  458. 


Iron  perchloride  in  the  treat- 
ment of  na^vus,  112, 

Irregular  heart-beat  in  func- 
tional cardiac  disturbances, 
743. 

Isthmus  aortsc,  868. 

Itch,  131.     .SVe  Scabies. 

Itch-mite,  131,  132. 


J. 

Jaccoud  on  respiratory  sounds 

in  pleurisy,  697. 
Jacket-poultice  in  mitral  inade- 
quacy, 823. 
Jacobi,  Dr.  A.,  on  phthisis,  670. 

on  tuberculosis,  164. 
Jarvis,  Dr.  "W.   C,  on  rhinitis 
atrophica,  406. 
on    rhinitis    hypertrophica, 
393. 
Jarvis's  snare  for  enlarged  ton- 
sil, 4S2. 
Jaw,  cysts  of  lower,  1025. 

defects  of  lower,  949,  950. 

of  upper,  942. 
excision  of,  1031. 
fibroma  of  upper,  1025. 
fracture  of,  alveolar,  1013. 
causes  of,  1013. 
of  lower,  1015. 
of  upper,  1013. 
symptoms  of,  1013. 
luxation  of,  1016. 
sarcomata  of  lower,  1029. 
tumors  of  lower,  1028. 
of  upj^er,  1025. 
Jaws,  920. 

ankylosis  of,  1034. 

operations  for,  1035. 
closure  of,  1032. 
congenital  defects  of,  935. 
inflammatory  affections  of, 

1U17. 
injuries  of,  1013. 
necrosis  of,  1020. 
periostitis  of,  1019. 
Joints  in  late  hereditary  syphi- 
lis, 220. 
tuberculosis  of,  173. 
Juckblattern,  47. 


K. 

Kassowitz's  views   on  rachitis, 

238,  245,  257,  262. 
Keen,  Dr.   W.   W.,  on  sponta- 
neous aneurism,  873. 
Kefir  in  phthisis,  685. 
Keloid,       Addison's,     94,      See 

Morphoea. 
Keratitis     in     late     hereditary 

syphilis,  21S._ 
Keratosis   pilaris,  its    discrimi- 
nation from  lichen  scrofuloso- 
rura,  56, 
Kidneys  in  childhood,  308. 

in  late  congenital  syphilis, 

221. 
in  phthisis,  678. 
in  syphilis,  196,  221. 
tuberculosis  of  the,  176. 
King's   evil,  137.     See  Scrofu- 
losis. 


Kingyley's  interdental  splint, 
1015. 

Knee-hydrarthosis  in  congeni- 
tal syphilis,  220. 

Knock-knee  from  rachitis,  229. 

Koenig's  method  for  hare-lip, 
1005. 

Kohts's  localization  of  the  cough- 
centre,  340. 

Koumya  in  phthisis,  685, 


L, 

Labarraque's  solution  for  injec- 
tion after  pleurotomy,  712. 
Lacerations  of  trachea  or  larynx 
treated  by  tracheotomy,  573. 
Lactic-acid   spray   in   phthisis, 

685, 
Lacunar  tonsillitis,  447. 
Lambert,    Edward,    the    porcu- 
pine-man, 85. 
Lamellar  bone  in  rickets,  243. 
Lancereaux's  theory  as  to  gly- 
cosuria, 323. 
Laparo-splenectomy,  903, 
Laparo-splenotomy,  902. 
Laparotomy  of  spleen,  902. 
La  perleche,  963. 
Laryngeal  cysts,  511. 
diphtheria,  521. 
Laryngismus  stridulus  in  rachi- 

ti*s,  231. 
Laryngitis,  fibrinous,  521. 

how  distinguished  from 
pleurisy,  605. 
pseudo-membranous,  521. 
bacteria  in,  522. 
breathing  in,  525. 
broncho-pneumonia  in, 

524,  526. 
causes  of,  521,  522. 
Cheyne-Stokes  breath- 
ing in,  527. 
complications   of,  523, 

524,  526. 
cough  of,  524. 
course  of,  524. 
cyanosis  in,  526. 
diagnosis  of,  527. 
dyspncea  in,  525. 
emetics  in,  529. 
emphysema  with,  524. 
etiology  of,  522. 
false      membrane     of, 

523. 
intubation  for,  530. 
iron  in,  523. 
its    relation    to   diph- 
theria, 521,  523. 
mercury  in,  528. 
names  of,  521. 
pathology  of,  523. 
pneumonia  with,  524. 
prognosis  of,  527. 
pulse-rhythm  in,  527. 
recessions  in,  526. 
respiration  in,  525,  527. 
restlessness  in,  525. 
steaming  in,  529. 
stimulants  in,  529. 
streptococcus  of,  522. 
stridulous  breathing  in, 

525. 
symptoms  of,  524. 
synonymes  of,  521. 
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Laryngitis,      pseudo-membran- 
ous, tracheotomy  for, 
530,  543. 
treatment  of,  528. 
spasmodic.  516. 
age  in,  516. 
causes  of,  516,  519. 
constitution  in,  516. 
course  of,  517. 
determining       causes, 

510. 
diagnosis  of.  51S. 
epidemics  of,  516. 
etiology  of,  5!  6,  519. 
from  trauma,  51S. 
ipecac  for,  519. 
pathology  of,  516. 
prognosis  of,  519. 
prophyla.\is  of,  519. 
season  in,  516. 
sex  in,  516. 
stages  of,  517. 
symptoms  of,  51 7. 
synonymes  of,  516. 
treatment  of,  519. 
Laryngotomy,  575.    See  Trache- 
otomy. 
ana"'?thetics  in,  575. 
compared      with      trache- 

otumy,  575. 
infra-thyroid,  515. 
operation  of.  575. 
supra-thyroid,  514. 
Laryngo-tracheot<miy,  576. 
Larvnx  as  a  seat  of  tuberculo- 
sis, 174. 
fibroma  of,  507. 
foreign  body  in,  569. 
fractures     of.     treated     by 

triicheotomy,  573. 
in  phthisis,  685. 
in  pyphilis,  196. 
lacerations    of,    treated    by 

tracheotomy,  573. 
malignant  gro^vths  of,  511. 
prognosis  of,  512. 
treatment  of,  512. 
by  evulsion,  513. 
by  grattage,  513. 
by  raclage,  513. 
by  thyrotomy,  514. 
endo-lary  ngeal, 

512. 
extra-laryngeal, 

514. 
palliative,  512. 
radical,  512. 
myxoma  of,  5U7. 
papillary  growths  removed 

by  tracheotomy,  572. 
paiiilloina  of,  507. 
ttenosis  of,  495.    See  Steno- 
sis of  the  Larynx, 
tumors  of,  505. 

treatment  of,  by  infra- 
thyroid     laryn- 
gotomy,  51  5. 
by    sujira-thyroid 
1  a  r  }'  n  g  0 1 0  m  y, 
514. 
by      tracheotomy, 
515. 
Lassar's  paste,  16. 
Lateral  nasal  fissure.  942,  943. 
Leeches  in  pleurisy,  699. 
Leeching    in    tricuspid    inade- 
quacy, 836. 


Legs  in  rachitis,  229. 
Lentigo,  97. 
Leontiasis  of  lip,  94S. 
Lepra  of  Willan,  49. 
Lesions    of    heart- valves,    con- 
genital, 754. 
Leucocytes  in  their  relation  to 

the  spleen,  889,  890. 
Leukremia,  splenic.  891,  903. 
Leyden's  crystals,  657. 
Lice,  134. 
Lichen  planus,  57,  58. 

how  discriminated  from 
psoriasis,  53. 
ruber,  57. 

scrofulosorum,  55,  56. 
scrofulosus,  150. 
j  Lichenoid      eruption      of      the 
tongue.  992. 
Lids,  coloboma  of.  942. 
Ligaments  in  rachitis,  229. 
Ligation  for  aneurism,  875. 
Ligature  for  na^vus,  114. 

kind  of,  in  aneurism,  876. 
Limbs  in  rachitis,  22S,  230, 
in  scurvy,  277. 
long     bones     of      the,     in 
rachitis,  234. 
Limcless  bono,  254. 
Limeless-bone  form  of   rickets, 

2.35,  243. 
Linear  scarification  for  nsevus, 

111). 
Lingard's  observations  on  can- 

crum  oris,  978. 
Lip,  dermalolysis  of,  949. 
fistulas  of  lower,  950. 
hare-,  937. 
leontiasis  of,  948. 
Lips,  angiomata  of,  948. 

congenital  defects  of,  935. 
deformities  of,  947, 
in  syphilis.  202. 
venous  tumor  of,  948. 
Lip-sucking,     deformity    from, 

923. 
Lipoma  of  face,  congenital,  939. 

of  tongue,  946. 
Liquid  Lover's  powder,  507. 
Liouor  amnii  in  foetal  syphilis, 

1*94. 
Lister's    dressing    after     plcu- 

rotumy,  713, 
Litbates  after  taking  cold,  307. 
detection  of,  in  urine,  303. 
Lithiii.'-is,  tests  for,  307. 
Lithuiia,  296. 

abundant  oxygen  needed  in 

its  treaimeiit,  301. 
alcohol  in,  318. 
alkaline  solvents  in,  318. 
a  normal  character  of  early 
infantile    life,    290,   297, 
319, 
appetite  in,  314,  315. 
as    characterized    by    sub- 
oxidation,  301. 
causes  of,  300. 
chalybeates  in,  319. 
clothing  in,  318. 
cod-liver  oil  in,  317. 
condensed  cream  in,  317. 
conditions  favoring,  297. 
diagnosis  of,  303. 
diet  in,  302. 

disorders       accompanying, 
308. 


Litburia,  etiology  of,  300. 
fat  as  food  in,  317. 
food  in,  315. 
frequency  of,  in    children, 

296. 
frequent  micturition  a  sign 

of,  301. 
fresh  air  in    treatment  of, 

302,  313. 
imperfect  development  in, 

305. 
iron  in,  319. 
kidneys  in,  310. 
mal-assimilation  in,  314. 
meutal  worry  as  favoring, 

300. 
milk  in,  315. 
oxidation  in,  313. 
over-feeding  in,  315. 
pathology  of,  308. 
peptonized  food  in,  316. 
prepared  foods  in,  318. 
jirognosis  in,  31 1. 
relations  of,  to  the  digestive 

process,  313. 
solvents  in,  318. 
surfeiting  in,  315. 
treatment  of,  313. 
vaso-renal  changes  in,  309. 
wetting  the  bed  in,  304. 
Lithuric  concretions,  304. 
Liver  in  phthisis,  676. 
in  rachitis,  231,244. 
insufficient,  279. 
in  syphilis,  194. 
its  part  in  diabetes  mellitus, 

322. 
tuberculosis  of  the,  175. 
Liver  -  disease    causing    nose- 
bleed, 351. 
Lobar  pneumonia,  586, 
Lobular  pneumonia,  579. 
Local  amemia  in  the  treatment 

of  nicvus,  111. 
Local   treatment  for  congenital 
syphilis,  211. 
of  scrofulous  disease,  161. 
London  paste  for  enlarged  ton- 
sils, 474. 
Long   bones    of    the    limbs   in 

rachitis,  234. 
Lotio  nigra,  74, 
Lousiness,  134. 

how     discriminated     from 
scabies,  132. 
Lovett    and    Munro's   observa- 
tions on  the  condition  of  pa- 
tients   after     recovery    from 
tracheotomy,  567. 
Lower  jaw.     See  Jaw. 

limbs  in  rachitis,  229. 
Lung,  collapse  of,  577,  626.   See 
Atelectasis, 
compressed    by  pyothora.\, 

its  restoration,  712. 
dilaiation  of,  after  pleurot- 

omy,  712. 
fever,  586. 
troubles     associated     with 

nejihritis,  311. 
tumors  of.  718. 
Lungs  in  rachitis,  235. 
in  syphilis,  196. 
of     children,      anatomical 

features  or,  600. 
tuberculosis  of  the.  168. 
Lupus  as  a  sign  of  scrofula,  1 50. 
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Lupus,  bacilli  of,  151. 

erythematosus,  how  distin- 
guishable from  psoriasis, 
53. 
syphilitic,  121. 
tuberculous,  173. 
Luxation.     Sre  Dislocation. 
Lyinphadcnoma     of    mediasti- 
num, 729. 
table  of  cnses,  739. 
Lymphatic  glands  in  phthisis, 
677. 
in  scrofulosis,  153. 
their  distribution,  155. 
tuberculosis  of,  177. 
system,  91)7. 
vessels,  90S. 

of  tonsils,  440. 
Lymphoma     of     mediastinum, 
729. 
table  of  cases,  739. 
Lympho-sarcoma,  malignant,  of 
heart,  813, 
of  mediastinum,  72S. 
Lymph-sinuses,  9US. 


M. 

MeCall  Anderson's  ointment  of 

the  oleute  of  bismuth,  75. 
MacCoy,  Dr.    A.  W.,  on  reflex 

cough,  340. 
Mackenzie,  Dr.  J.  N.,  on  nasal 

obstruction,  326. 
Mackenzie,  Sir  Morell,  on  syph- 
ilitic lesions,  219. 
on   tumors  of   the   larynx, 
505. 
Mackenzie's  tonsillotome,  475. 
Macrocheilia,  94S, 
Macroglossia,  946. 

tracheotomy  fur,  574. 
Macrostoma,  944, 
Macula?,  ])igmentary,  104. 
Maggots  in  the  nose,  363. 
Malarial  disease    discriminated 
from  miliary  tuberculosis,  ISl. 
Malformation    of    foetal    blood- 
vessels, S69. 
Malgaigne's   method    for   hare- 
lip, 1002. 
Malignant  disease  of  chest,  718. 
of  heart,  813. 
of  mediastinum,  726. 
of  thymus,  725. 
of  thyroid,  723. 
growths  of  larynx,  511. 
tumors  of  nose,  373. 
Malted  foods  for  rickets,  260. 
Mandibular  arch,  935. 
Marasmus,  syphilitic,  207. 
Jlarks,  maternal,  943. 
Marriage    in    bleeder   families, 

8S4. 
Martin's  experiments   to  prove 
the  identity  of  scrofulosis  and 
tuberculosis,  145. 
Mask    and  jacket   for    eczema, 

71,  72. 
Massage  in  the  treatment  of  mi- 
tral inadequacy,  823. 
Masturbation  as  causing   nose- 
bleed, 353. 
Maternal  exemption  from  syphi- 
litic infection  by  the  nursing 
infant,  190. 


Maternal  infection  from  a  syph- 
ilitic foetus,  190. 
transmission     of    syphilis, 
ISS. 
Mathieu's  tonsillotome,  476. 
Matznon  in  phthisis,  685. 
Maxilla.     Sre  Jaw. 
Maxillary  arch,  935. 
Mears,  Dr.  J.  E.,  on  diseases  and 

injuries  of  the  jaws,  1013. 
Measles  as  a  cause  of  strumous 

disease  of  the  glands,  154. 
Meat  as  a  vehicle  of  tuberculo- 
sis, 184. 
of  tuberculous  animals,  171, 
172. 
Mechanical  bronchitis,  613. 
Median  hare-lip,  937. 
Mediastinal    abscess,    table    of 
cases,  736,  737. 
emphysema,  049,  650. 
tumors  a,  cause  of  asthma, 
653. 
Mediastiuitis,  723.  . 
mycotic,  729. 
non-suppurative,  729. 

table  of  cases,  738. 
suppurative,  728. 
Mediastinum,  abscess  of,  728. 
cancer  of,  726. 

tabular   view  of  cases, 
732. 
diseases  of,  726. 

cachexia  with,  731. 
cough  in,  731. 
pain  in,  731. 
pupils  in,  731. 
symptomatology       in, 
730. 
glandular  disease  of,  729. 
hydatid  disease  of,  730. 
lymphadenoma  of,  729. 
lymphoma  of,  729. 
lymjihoma  and   lymphade- 
noma of,  table   of  cases, 
739. 
lympho-sarcoma  of,  728. 
miscellaneous    diseases    of, 

730. 
sarcoma  of,  726. 
effects  of,  727. 
sex  in,  727. 

tabular      analysis      of 
cases,  734,  735. 
wound  of,  729. 
Medication     in    mitral     inade- 
quacy, 824. 
Medullary  spacesin  rickets,  242. 
Melanosis  after  na^vus,  108. 
Membrane  of  croup,  523. 

of  croupous  rhinitis,  403. 
Membranes,    the     mucous,     in 

scrofulosis,  152. 
Membranous  laryngitis,  trache- 
otomy in,  543. 
sore  throat,  422. 
substance  due  to  a  foreign 
body  in  the  trachea,  572. 
Meningitis    distinguished   from 
crou]ious  pneumonia,  595. 
with  phthisis,  678, 
Mercurial    ointments    for    lice, 

135. 
Mercurinls  in  the  trentment  of 
tinea  circinata,  128. 
in    the    treatment  of  tinea 
tonsurans,  130. 


Mercury  in  croup,  528, 

its    vnlue   in    proving    the 
diagnosis    of    congenital 
syi)bilis,  206. 
with   chalk    for   congenital 
syphilis,  209. 
Mesocardia,  750. 
Microcheilia,  947. 
Micrococcus   of    broncbo-jmeu- 
monia,  621.    See  also  Bacillus. 
Microglossia,  946. 
Micro-organisms    in    ulcerative 
eudocarditis,  786. 
of  dental  caries,  926. 
of  stomatitis,  957. 
of  the  mouth,  991. 
Microstoma,  938,  944. 
Micturition,  frequent,  as  a  sign 
of  a  neurotic  and  lithogenetic 
tendency,  301. 
Miliary  tubercle,  179,  673. 

tuberculosis,    diagnosis    of, 
180. 
its  discrimination  from 
enteric  fever,  180. 
Milium,  8. 

Milk  as  a  vehicle  of  tuberculosis, 
171,  172,  679, 
ass's,  fir  rickets,  259. 
condensed,  259, 
foods  in  ])hthisis,  685. 
goat's,  for  rickets,  259, 
humanized,      for      rickets, 

259. 
in  rickets,  257,  258,  259. 
of  cows  a  possible  source  of 

scrofulous  disease,  142. 
peptunized,  259. 
syi)hi]itic,  207. 
Milk-crust,  66, 

Minot,    Dr,   F.,    on    atelectasis 
j>ulmonum,  577. 
on     croupous     pneumonia, 
586. 
Miroult's   single  flap  for  hare- 
lip, 1003. 
Mitral  inadequacy,  815,  8X7. 
alkalies  in,  S24. 
baths    fur    dropsy    of, 

826. 
caffeine  in,  825. 
cardiac  tonics  in,  825. 
causes  of,  817. 
chorea        forerunning, 

820,  822. 
circulatory      disorders 

preceding,  820. 
clinical  history  of,  819. 
cod-liver    oil    in,    823, 

824, 
compensation  for,  821. 
convallaria  in,  825. 
definition  of,  817, 
diagnosis  of,  817. 
dietetics  of,  823,  824. 
digitalis  in,  825, 

]>oultice  in,  823. 
disordered  nutrition  as 

a  precursor  of,  820. 
distinguished         from 
congenital  anomaly, 
818. 
diuretics  for  dropsy  of, 

826. 
dropsy  with,  826. 
eczema       forerunning, 
820. 
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Mitral     inadequacy,    erythema 
forerunning,  819. 

exercise  in  the  treat- 
ment of,  823. 

hypnotics  in,  827. 

iron  in,  824. 

jacket-poultice  in,  S23. 

lesions  following,  821. 

massage  in,  S23. 

nervous  disorders  pre- 
ceding, 820. 

non-*rheumatic,  819, 
821. 

nutrition  in,  823. 

opiates  in,  827. 

pathological  causes  of, 
817. 

pericarditis  complicat- 
ing. 821. 

prognosis  of,  821,  822. 

progress  of,  819. 

purgatives  for  dropsy 
of,  826. 

purpura  forerunning, 
821). 

rectal  alimentation  in, 
S2;i. 

renal  complications  in, 
826. 

respiratory  disorders 
preceding,  820, 

rest  in  the  treatment 
of,  822. 
i  rheumatic      complica- 

■>  t  i  0  n  s,       how 

treated,  824. 
endocarditis        as 
causing,  819. 

salicin  for,  824. 

salicylates  in,  824. 

sedatives  in,  827. 

signs  of,  821. 

symptomatology  of, 
810. 

systolic  murmurs  in, 
818. 

treatment  of,  822. 

of  dropsy  in,  826. 

urine  in  dropsy  of,  826. 

warmth    in    the  treat- 
ment of,  S23. 
stenosis,  815,  827. 

ammonia  in  cases  with 
threatened  embolism, 
833. 

auscultation  in,  828. 

button-hol  e-shaped, 
828. 

causes  of,  828,  830. 

chest-wall  in,  830. 

chorea  forerunning, 
832. 

clinical  history  of,  831. 

congenital,  830. 

convallaria  in,  833. 

dangers  in,  832. 

definition  of,  827. 

diagnosis  of,  828. 

diagram  of  heart- 
sounds  in,  829. 

digitalis  in,  S33. 

embolism  in,  832. 

etiology  of,  SSO. 

fcetal,  830. 

funnel-shaped,  828. 

heart-sounds  in,  829. 

history  of,  831. 


Mitral  stenosis  in  endocarditis, 
776,  777. 
murmur  of,  S28. 
non-rhcumatie,  832. 
pathological  causes  of, 

828. 
percussion  in,  828. 
presystolic        murmur 

of,  829,  S31. 
prognosis  in,  832. 
progress  of,  831, 
pulsation  of  cheat-wall 

in,  830. 
rheumatic,  830. 
s^'uiptoms  of,  832. 
systole  in,  829,  831. 
thrill  in,  828,  830, 
treatment  of,  833. 
varieties  of  murmur  in, 
829. 
Moist  tetter,  06. 
Mole,  98,  103,  104. 
Mollities  ostium,  254. 
Mollusca,  fibromatous,  9. 

how  distinguished  from 
true     or      epithelial 
inollusca,  9. 
Molluscum  cpitheliale,  9. 

anatO!iiiual    characters 

of,  9. 
definition  of,  9. 
derivation  of,  9. 
diagnosis  of,  9. 
etiology  of,  9. 
history  of,  9. 
pathology  of,  9. 
prognosis  of,  10. 
symptoms  of,  9. 
synonymcs  of,  9. 
treatment  of,  10. 
Monstrosities     as^ociiited     with 
congenital         heart-anomaly, 
749. 
Morbid  growths  in  the  pharynx, 

436. 
Morbus  Cifirulcus,  762,  764. 
Morgan,  Dr.  E.  C,  on  epistaxis, 

345. 
Morphoea,  94. 

anatomical    characters    of, 

95. 
causation  of,  95,  96. 
description  of,  94. 
etiology  of,  95,  96. 
its  differences  from,  and  re- 
semblances to,  scleroder- 
ma, 89,  90,  94,  95. 
lesions  of,  94,  95. 
morbid  anatomy  of,  95. 
prognosis  of,  96. 
treatment  of,  96. 
Morrill,  Dr.  F.  U.,  on  bronchitis, 

600. 
Morrison's  study  of   congenital 

heart-disease,  762,  763. 
Mother's  marks,  103,  943,     See 
Nrevus. 
milk  in  rickets,  257. 
in  syphilid,  208. 
Mothers    of  syphilitic  children 

not  always  diseased,  188. 
Mountain-resorts  for  hay-fever, 

608. 
Mouth,  cysts  of,  993. 
defects  of,  944. 
development  of,  936, 
diseases  of,  952. 


Mouth,  diseases  of,  classification 
of,  953. 
general  considerations 

regarding.  952. 
Origin  of,  952, 
varieties  of,  953. 
gangrene  of,  974. 
hemorrhage  from,  987. 
in  late  hereditary  syphilis, 

219. 
in  syphilis.  202. 
micro-organisms  of,  991. 
neoplasms  of,  9-J7. 
]ia]iillom!ifa  of,  947. 
sore.     Set  Stoma  litis, 
sympathetic    atlections    of, 

syncchiiu  of,  9-1-1. 

tongue,   and   jaws,    disease 

of,  920. 
ulceration  of,  964. 
Mouth-breathing,  cure  of,  924. 
evils  of,  326,  3:^2. 
in   adenoid   disease  of   the 
pharynx,  491. 
Mouth-gng  in  intubation,  532, 
in  t-taphylorrbn])hy,  1009. 
Mouth-wash  for  broncho-pneu- 
monia, 6;!8. 
Mouth-washes,  962. 
Mucous  membranes  in  rachitis, 
230. 
in  scrofulopis.  152. 
in  syphilis,  202. 
patches  in  congenitui  syph- 
ilis, 212. 
polypi,  306. 

polypus  of  the   nose,  337, 
338. 
Muguet,    957.      See  Stomatitis, 

Parasitic. 
Murmurs  in  mitral  stenosis,  829. 
Muscles  in  rachitis,  230. 

of  the  neck  in  tracheotomy, 
543. 
Muscular   coat   of    bronchioles, 

604. 
Mycotic  mediastinitis,  729. 
Myocarditis,  840. 
acute,  840,  841. 

parenchymatous,  845. 
after    aortic   valvular   dis- 

ease,  838. 
cardiac  type  of,  843. 
causes  of,  840,  846. 
cerebral  tyjic  of,  843. 
chronic,  840,  841,843. 
complications  of,  844. 
course  of,  844. 
definition  of,  840. 
diagnosis  of,  844,  846. 
dyspncea  with,  843. 
etiology  of,  840,  846. 
foetal,  840. 
forms  of,  841. 
infectious,  845. 
microscopic    characters   of, 

841. 
names  of,  S45. 
parenchymatous,  845. 
pathology  of,  841,  8-16. 
pericarditis  with,  845. 
jihlebitis  a  cause  of,  840. 
physical  signs  of,  843. 
prognosis  of,  844,  846. 
pyaemia  a  cause  of,  840. 
rheumatic,  840. 


INDEX   TO   VOLUME   II. 


1053 


Myocarditis,  signs  of,  843, 

symptoms  of,  842,  S46. 

synonymes  of,  845. 

syphilitic,  842,  844,  845. 

termination  of,  844. 

traumatic,  840, 

treatment  of,  844,  847. 

types  of,  -S4li. 

varieties  of,  S4I. 
Myoma  of  the  heart,  813. 
Myomalacia  cordis,  842, 
Myxedema  from  thyroid  extir- 
pation, 290. 

relation  of,  to  goitre,  721. 
Myxoma,  360. 

of  the  larynx,  507,  511. 


N. 

Njevoid  degeneration,  103. 
Necvus,  103. 

cancerous    diseases    devel- 
oped from,  108. 
Canquoin's  paste  in,  114. 
causes  of,  103. 
caustics  in,  109,  114. 
cautery-punctures  for,  113. 
cavernous     vascular,     107, 

108. 
classification  of,  103. 
degeneration  of,  103,  108. 
diagnosis  of,  107. 
discharge  from,  104. 
electrolysis  for,  113, 
electrolytic    tattooing    for, 

110. 
enlargement  of,    105,    106, 

108. 
escharotics  in,  109,  114. 
etiology  of,  103. 
extirpation  of,  113, 
hemorrhage  from,  108, 109. 
injections  in,  112. 
knife  in,  113, 
ligature  in,  114. 
linear  scarification  for,  110. 
location  of,  103, 
macula:  in,  104. 
malignant    disease    devel- 
oped from,  108,  109. 
medication  for,  109. 
melanoid  cancer  following, 

103. 
nervous    influence  in,   103, 

104. 
odor  from,  104,  105. 
parenchymatous  injections 

in,  113. 
pathology  of,  104-107. 
perchlorido  of  iron  in,  1 12. 
pigmentosus,  98. 
prognosis  of,  108, 
seat  of,  108. 
setoos  in,  112. 
spontaneous  disappearance 

of,  108. 
surgery  in,  110,  111. 
symptomatology,  107. 
treatment  of,  109. 

by  electrolysis,  113. 
by  local  anaemia,  HI. 
by  oblitcrative  inflam- 
mation, 111. 
varieties  of,  103,  104-107. 
vascular,  105,  107, 


Najvus,  verrucose,  104, 

Vienna  paste  in,  114. 
Nails,  atrophy  of  the,  102. 
diseases  of  the,  101. 
hypertrophy  of  the,  101. 
in  syphilis,  122,  204. 
in  tinea  circinata,  128. 
Naked-e^'e   appearances    in  tu- 
bercular  and    scrofulous  dis- 
ease compared,  143. 
Nares.     See  Nose  and  Nostrils, 
posterior,  cystic  tumors  of, 
339. 
Nasal  adenomata,  369. 
calculi,  363. 

catarrh,    341.     See    Coryza 
and  Rhinitis, 
as  a  forerunner  of  con- 
sumption, 332,  333. 
cleft,  941,  942. 
cough,  341. 
hemorrhage,  345. 
irritation     as    a    cause    of 

asthma,  654. 
obstruction,  326. 

as   a    cause  of  ear-dis- 
ease, 333,  334. 
of  sore  mouth,  336. 
bony,  327-331. 
causes  of,  326. 
complications   of,   331, 

332. 
congenital,  327,  331. 
deafness      from,      333, 

336. 
deformities  from,  334. 
"  diagnosis  of,  337, 
discharge  in,  336. 
dvspna'a  from,  335. 
effects  of,  331. 
etiology  of,  326. 
extension  of  ill  results 
to     adjacent     parts, 
334. 
eye-troubles  from,  334. 
from  growths,  330. 
from  secretions,  337. 
from  synechia;,  330, 
beuiorrhage      due     to, 

335. 
hypertrophied       mem- 
branes in,  337. 
ill  effects  of,  332,  333. 
pharyngeal  disease  due 

to,  334. 
prognosis  of,  339. 
removal  of,  331, 
sensations  in,  336. 
septum  in,  329. 
symptoms  of,  336. 
tinnitus  aurium  in,  336. 
uniliiternl,  336. 
voice  in,  336. 
polypus,  330,  343,  366. 
septum,  deflection  of,  398, 
speculum,  350, 
sieno?is.  395. 
tampons,  410, 
twang    from  enlarged   ton- 
sils, 464. 
Naso-fruntal  process,  935. 
Naso-pharynx,  fibroma  of,  374. 
fibro-mucous     polypus     of, 

376. 
malformation  of,  327. 
sarcoma  of,  376, 
tumors  of,  374. 


Navel,   hemorrhage   from,  871, 

872. 
Neck,  anterior  region  of,  541. 
arteries  of,  542. 
fascia  of,  541. 
inflammatory     cedema     of, 

561. 
muscles  of,  in  tracheotomy, 

543. 
strumous  disease  of,  913. 
veins  of,  542. 
Necrosis  of  jaw,  1020. 
Needle,  exploring,  in  empyema, 
706,  711. 
for  transfixing  nasal  hyper- 
trophies, 397. 
in  the  laryn.\,  571. 
Nelaton's  method  for  hare-lip, 

10U2. 
Neoplasms    in   tho   pharyngeal 
vault,  484. 
of  the  heart,  SI 3. 
of  the  mouth,  947, 
of  the  nose,  366. 
of  the  thyroid,  723. 
Nephritis     in     late    congenital 
syphilis,  221. 
with  lung-mischief,  311. 
Nerve-influences     in      diabetes 

mellitus,  322. 
Nerven-n^evus,  103. 
Nervous  disorders    forerunning 
mitral  disease,  820. 
in  racbiiis,  231. 
Nesselsucht,  33. 
Nettle-rash,  33. 

Neuralgia  of  the  pharynx,  433. 
Neuro-muscular   irritability    in 

rachitis,  232. 
Neurotic  symptoms  in  lithuria, 

309. 
New-England  climate  as  a  cause 

of  acute  bronchitis,  601. 
New-Mexican  resorts  in  phthisis, 

681. 
Nidus     for     bacillus-poisoning, 

1G9. 
Night-cough,  342. 
Nightmare  from   enlarged  ton- 
sils, 464. 
Nigrities  lingua;,  991, 
Nitro-glyccrin     for     atelectasis 

pulmonum,  585. 
Nits  of  lice,  134. 
Nocturnal  cough,  342. 
Nodules,  cardiac,  in  endocardi- 
tis, 774,  777. 
fibrous,  768,  770,  774. 
of  Albini,  748. 
rheumatic,  800,  801. 
subcutaneous,       associated 
with  endocarditis,  77S, 
Noma.  974. 

Non-rheumatic    mitral    insuffi- 
ciency, 821, 
Non-suppurative    mediastinitis, 

table  of  cases,  738. 
Northrup,  Dr.  W.  P.,  on  intuba- 
tion, 531. 

on  pseudo-membranous  la- 
ryngitis, 521. 
on     sjiasmodjc     laryngitis, 

516. 
on  the  pathology  of  atelec- 
tasis, 626. 
Nose  as  a  seat  of  tuberculosis, 
174. 
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Nose,    congenital    atrophy    of, 
943. 

congenital  syphilis  of,  37S. 

connection  of,  with  the  mid- 
dle ear,  3:^;i. 

cysts  of,  372. 

defects  of,  0-42. 

deformity  of,  from  inher- 
ited syphilis,  215. 

developmtnt  of,  "J36. 

double,  943. 

exostosis  of,  372. 

foreign  bodies  in,  3fi0. 

in  infancy,  its  peculiarities, 
3S6. 

in  late  hereditary  syphilis, 
219. 

osseous  cyst  of,  372. 

tumors  of.     See  Tumors  of 
the  Nose. 
Nosebleed,  345.     See  Epistasis. 

from  nasal  stenosis,  335. 
Nostril,  obstruction  of,  32S. 
Nostrils,  closure  of,  944. 

congenital  abnormalities  of, 
942. 

three,  943. 
Nutrition,  diseases  of,  136. 

disorders  of,  as  precursors 
of  mitral  inadequacy, 
820. 

in  the  cure  of  mitral  in- 
adequacy, S23. 


O. 

Oblique  fissure  of  face,  937,  938, 

940. 
Obliteration     of     upper    nasal 

meatuses,  332. 
Obliterative  inflammation  in  the 

treatment  of  nsevus.  111, 
Observations  as  to  the  transmis- 
sion of  syphilis,  189. 
Obstetricians,    their   experience 
as    to    the    transmission    of 
syphilis,  189. 
Obstruction,  nasal.  326,  395. 

of  nasal  patency,  330. 
Odor  from  najvi,  104,  105. 
O'Dwyer  on  the  cedema  glottidis 
of  spasmodic   laryngitis, 
517. 
tubes,  532. 
0'Dwyer*3  experiments  in  intu- 
bation, 531. 
Oedema  of  the  glottis  in  spas- 
modic laryngitis,  517. 
of   the  neck   after  trache- 
otomy, 501. 
Oil    of    peppermint    to    detect 

leaks  in  plumbing,  444. 
Ointment,    Hebra's    diachylon, 
74. 
of  the  oleate  of  bismuth,  75. 
Ointments  for  eczema,  74—76. 
Old  age,  its  characteristic  fea- 
tures, 308. 
Oleate  of  bismuth,  ointment  of, 

75. 
Omphalitis,  871. 
Onychatrophia,  102. 
Onychauxis,  101. 
Onychia,  101. 

sy])hilitic,  122,  204. 
Onychomycosis,  102. 


Open-air  for  children,  261. 

Ojththalmia,  phlyctenular,  152. 

Ophthalmic  affections  in  scrof- 
ula, 151. 

Oral  secretions  in  syphilis,  202. 

O^-ler,  Dr.  William,  on  congenital 
affections  of  the  heart,  747. 

Osseous  cyst  of  nuse,  372. 

system,  197.     See  Bones, 
tumor  of  jaw,  1020. 

Ossification,  abnormal,  239. 

normal  process  of,  237,  23S. 

Osteochondritis,  syphilitic,  198. 
tuberculous,  184. 

Osteo-gingivitis  gangroGnosa, 
980. 

Osteoma  of  the  nose,  370. 
diagnosis  of,  371. 
prognosis  in,  371. 
treatment  of,  371. 

Osteomalacia  of  rachitis,  254. 

Osteo-myelitis  in  congenital 
syphilis,  220. 

Osteu-perioftitis  in  congenital 
syphilis,  220. 

Otitis  media  as  a  result  of  nasal 
stenosis,  333. 

Otorrho-a  in  scrofulosis,  152. 

Overcrowding  as  a  cause  of 
scrofula,  140. 

Over-exercise  as  a  cause  of  en- 
docarditis, 784,  785. 

Over-feeding  in  lithuria,  314. 

Oxaluria,  293. 

Oxygen,  its  importance  in  deal- 
ing with  the  lithuric  diathesis, 
311. 

Oza-na,  406. 

Ozone  in  the  cure  of  phthisis. 
Obi. 


Pachyderma  spargosis,  93. 
Palate,  cleft,  995,  1007. 

congenital   perforations  of, 
942. 
Palpitation  in  functional  hoart- 

troubles,  742. 
Pancreas   in    diabetes  mellitus, 
323. 
in  hereditary  syphilis,  195. 
Papillary  growths,  tracheotomy 

for,  572. 
Papilloma  of  the  larynx,   507, 
510. 
of  the  mouth,  947. 
of    the    pharyngeal    vault, 
486. 
Papular  eczema,  66. 

syphiloderin,  1 1 7. 
Paracentesis  thoracis,  702,  707. 
Para)sthesia    of    the    pharynx, 

433. 
Paralysis  of  the  pharynx,  434. 
Parasites  of  the  heart,  813. 
Parasitic  diseases,  124. 
Parenchymatous    injections    in 
the  treatment  of  na^vus, 
112,  113. 
myocarditis,  845. 
nej)hritis,  syphilitic,  221. 
tonsilliris,  448. 
Parental  influence  in  the  causa- 
tion of  scrofula,  138. 
Park,    Dr.    R.,    on    congenital 
facial  defects,  935. 


Parker's  tracheal  aspirator,  554. 

tracheotoujy-tube,  54S. 
Parouychi.i,  101. 
Parrot's     observations    on    the 

kidneys  in  syphilis,  197. 
Parulis.  984. 
Paste,  Canquoin's,  114. 
Lassar's,  16. 

London,  for   enlarged   ton- 
sils, 474. 
Patency,  nasal,  330. 

of  the  foramen  ovale,  751. 
Paternal    syphilis    not    always 

transmitted,  187. 
Pavy's      theory      of     diabetes 

mellitus,  323. 
Pediculosis,  134. 
capitis,  134. 
corporis,  135. 
diagnosis  of,  134, 
discrimination      of,      from 

scabies,  132. 
lesions  of,  134, 
pubis,  135. 
treatment  of,  134. 
Poliosis       rheumatica      distin- 
guished    from     haemophilia, 
883. 
Pelvis  in  rachitis,  230. 
Pemphigus,  44. 
acute,  45. 

anatomical  characters  of,  45. 
causes  of,  45. 
chronic,  -iti. 
definition  of,  44. 
diagnosis  of,  46. 
etiology  of,  45. 
foliaceus,  46. 
gangrrenosus,  45. 
history  of,  44, 
lesions  of,  44,  45. 
neonatorum,  45. 
pathology  of,  45. 
prognosis  of,  46. 
symptoms  of,  44,  45. 
syphilitic,  119. 
treatment  of,  47. 
varieties  of,  44,  45. 
Peppermint  oil  for  finding  leaks 

in  plumbing,  444. 
Peptic  asthma,  654. 
Peptonized  food,  ill  effects  from, 
316. 
milk  for  rickets,  259. 
milk  in  phthisis,  685. 
Perchloride  of  iron  in  the  treat- 
ment of  na)vus,  112. 
Percussion  in  pericarditis,  851. 

in  pleurisy,  696. 
Pericardial  abscess,  860. 
sac,  casts  of,  854-856. 

injection     of,    in     the 
cadaver  for  purposes 
of  study,  854-856. 
trocar,  865. 
Pericarditis,  848. 

alter  scarlet  fever,  863. 
auscultation  in,  851. 
bibliography  of,  866. 
bulging       of       intercostal 

spaces  in,  850. 
causes  of,  848. 
chronic,  860. 
clinical     observations      in, 

850,  852. 
complicating    chronic    mi- 
tral inadequacy,  821, 
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Pericarditis,  diagnosis  of,  860. 
from    endocarditis,   di- 
lated heart,  and  en- 
larged heart,  S62. 
distinguished    from    endo- 
carditis, S51. 
djspncea  in,  8J0. 
etfects  of,  ,SG4, 
effusion  in,  849,  S50. 
etiology  of,  848. 
experiments  relative  to  the 

diagnosis  of,  853. 
frictinn-soundsio,  851,  861. 
heart  in,  850. 
bcart-fiiilure  in,  864. 
heart's  apex  in,  865. 
idiopathic,  853. 
orthopncea  in,  850. 
paracentesis  in,  864. 
pathology  of,  847. 
percussion  in,  Sol. 
phlebitis  as  causing,  849. 
physical  signs  of,  850. 
prognosis  in,  864. 
rheumatic,  S4S. 
Bcarlet  fever  as  causing,  849. 
septic,  849. 
sicca,  849. 
signs  of,  850. 
symptoms  of,  850. 
traumatic,  859. 
treatment  of,  864. 
tuberculous,  850. 
urine  in,  850. 
Pericardium,  absence  of,  750. 
as   a   scat   of   tuberculosis, 

174. 
diseases  of,  843. 
infantile,  848. 
Pericementitis,  931. 
Periglandular  abscess,  158. 
Periodical  epistaxia,  lio'S. 
Periosteum  in  rachitis,  234,  244. 

in  syphilis,  193. 
Periostitis  of  the  jaws,  1019. 
Perisplenic  phlegmon,  895. 
causes  of,  895. 
operation  for,  895. 
pathology  of,  895. 
Peritoneum,  tuberculosis  of  the, 

175. 
Peritonitis    in   syphilis    of    the 

liver,  194. 
Perleche,  963. 
Pernio,  15. 
Petroleum    as   a  cure   for   lice, 

135. 
Peyer's  patches,  tubercle  of,  176. 
Pharyngeal  disease  duo  to  nasal 
obstruction,  334. 
spatula,  472. 
tonsil,  hypertrophy  of  the, 

343. 
ulceration  in  phthisis,  684. 
Pharyngitis,  419. 

acute  follicular,  425. 
chronic  catarrhal,  426. 

follicular,  426. 
croupous,  422. 
follicular,    as    a    cause   of 

reflex  cough,  343. 
granular,  426. 
Pharynx,    adenoid    growths    in 
the  vault  of,  484. 
anaesthesia  of,  432, 
as   a    seat    of  tuberculosis, 
174. 


Pharynx,  burns  of,  434. 

dermoid  tumors  of,  376. 

diseases    and    injuries    of, 
419. 

foreign  bodies  in,  435. 

hyperaesthesia  of,  433. 

in  lote  hereditary  syphilis, 
219. 

morbid  growths  in,  436. 

neuralgia  of,  433. 

para^sthesia  of,  433. 

paralysis  of,  434. 

scalds  of,  434. 

spasm  of,  433. 
Phlebitis  a  cause  of  acute  myo- 
carditis, 840. 

of  the  newly-born,  871. 
Phlegmon,  24. 

acute,  25. 

anatomical    characters    of, 
24. 

causes  of,  24, 

definition  of,  24. 

etiology  of,  24. 

locality  of,  25. 

pathological  anatomy  of,  24. 

perisplenic,  894. 

prognosis  of,  25. 

symptoms  of,  25. 

treatment  of,  25. 
Phlyctenular      ophthalmia      in 

scrofulosis,  152. 
Phosphatic  diathesis,  294. 
Phosphaturia,  294. 
Phosphorus  in  rickets,  262. 
Phosphorus-necrosis,  1021. 
Phtheiriasis,  134. 
Phthisis,  670.     See  also  Tuber- 
culosis, 

acute  caseous,  673. 
miliary,  673. 

age  in,  671. 

air  as  a  factor  in  the  cure 
of,  6S0,  686. 

altitude  in  the  cure  of,  681, 

anatomical    characters    of, 
675. 

antiseptics  in,  684,  686. 

arsenic  for,  682. 

atelectasis    pulmonum    in, 
677. 

atrophy  in,  676. 

bacillus  of,    672,    675,   676, 
684,  686. 

bismuth  in,  686. 

buttermilk  for,  685. 

caffeine  for,  684. 

caseous,  673, 

catarrh  of,  685, 

causes  of,  671,  680. 

change  of  climate  in,  680. 

chronic,  673. 

climate  in,  630,  681. 

Colorado  resorts  for,  681. 

colds  as  a  factor  in,  681. 

complications  in,  678. 

cough  in,  676. 

Davos  as  a  resort  for,  681. 

digitalis  in,  683. 

dry  air  for,  681. 

ergot  in,  6S6. 

expectoration  in,  677. 

fever  of,  676. 

fistula  in  ano  with,  686. 

food  as  a  cause,  680. 
as  a  cure,  680. 

Fowler's  solution  in,  683, 


Phthisis,    hcemoptysis    in,    677, 
681,  686. 

hemorrhage  in,  GS6. 

heredity  in,  672,  679. 

how      distinguished      from 
acute  bronchitis,  005. 

h^'^giene  of,  681. 

inhalations  fur,  684. 

in  parents  a  cause  of  scrof- 
ula, 138. 

insular  climate  for,  681, 

intestinal  ulceration  in,  686. 

kefir  in,  6S5. 

koumys  for,  685. 

lactio-acid  spray  in,  685. 

larynx  in,  685. 

liver  in,  678. 

lymphatic  glands  in,  677. 

matzuon  in,  685. 

medication  in,  680,  682. 

meningitis  with,  678. 

miliary,  673. 

milk  as  a  vehicle  of,  679. 
in.  686. 
peptonized,  for,  6S5. 

moisture  of  air  in,  681. 

mountain-resorts  for,  6SI. 

naphthalin  in,  686. 

New-Mexican    resorts    for, 
631. 

night-sweats  in,  686. 

opiates  in,  686. 

ozone  in  the  cure  of,  681. 

pathology  of,  675. 

peptonized  milk  for,  685. 

pharyngeal    ulceration    in, 
684. 

pleurisy  with,  685. 

prognosis  of,  679. 

pyelitis  with,  678. 

rectal  injections  for,  684. 
ulcerations  in,  686. 

resorcin  in,  686, 

respiration  in,  674. 

scrofula  in  relation  to,  672. 

skin  in  treatment  of,  68 1. 

spartein  for,  684. 

stomach  in,  678,  635. 

strojihanthus  in,  634. 

symptoms  of,  670,  674,  676. 

tongue-ulceration  in,  684. 

treatment  of,  679 

tuberculosis  identical  with, 
670, 

ulcerations  in,  68-J. 

varieties  of,  673. 

virus  of,  673. 

wet-nurse  in,  680. 
Physical    inferiority    a   feature 

in  the  lithic  diathesis,  311. 
Physiology  of  spleen,  888. 

of  tonsils,  440. 
Pigeon-breast,  466. 

in  rickets,  227. 
Pigmentary  maculje,  104. 
Pim])les,  5. 

Pin  in  the  larynx,  571. 
Placenta  normally  a  bar  to  the 
transmission  of  syphilis  from 
the  fcetus,  191 . 
Placental  syphilis,  192. 
Plaques  pterygoidiennes,  972. 
Pleura  as  a  seat  of  tuberculosis, 
173. 

in  lobar  pneumonia,  590. 
Pleurisy,  083. 

aegophony  in,  697. 


1056 


INDEX   TO    V^OLUME   II. 


Pleurisy,  anatomical  features  of, 

6S9. 
antipyretics  in,  701. 
asepsis  in,  703. 
aspirtition  in,  703. 
auscultation  in,  097. 
bibliography  of,  703. 
blisters  id,  condemned,  700. 
causes  of,  68S. 
colds  as  a  cause  of,  689. 
constitutional  symptoms  of, 

697. 
convalescence  from,  703. 
cupping  in,  699. 
detinition  of,  6SS. 
diagnosis  of,  691,  693,  GQS. 
from  acute  bronchitis, 

605. 
from  broncho-pneumo- 
nia, 635. 
from  hydrothorax,  69S. 
diaphoresis  in,  702. 
empyema  of,  690,  705. 
etiology  of,  088. 
exudations  in,  690. 
fever  of,  092, 
heart  in,  690,  695. 
history  of,  68S. 
idiopathic,  699. 
in  phthisis,  6S5. 
inspection   in  diagnosis  of, 

693. 
intercostal  spaces   in,   690, 

094. 
leeches  in,  699. 
lung-retractions  after,  690, 

694. 
medication  in,  700. 
names  of,  6SS. 
opiates  in,  700. 
pain  of,  691,  699. 
palpation  in,  695. 
paracentesis  in,  702,  707. 
pathology  of,  689. 
percussion  in,  696. 
physical  signs  of,  693. 
pleural    effusions    in,    690, 

695,  696. 
poultices  in,  699. 
primary,  689. 
prognosis  in,  699. 
puerile  respiration  in,  697. 
pulse  in,  693, 
pus  in,  690. 
rales  in,  697. 
secondary,  689,  699. 
signs  of,  693. 
sponging  in,  701. 
suppurative,  705. 
sweating  in,  702. 
symptoms  of,  691,  697. 
synonymes  of,  6SS. 
temperature  in,  692. 
thermometry  in,  692. 
thoracentesis  in,  702,  707. 
treatment  of,  699. 
Pleuritis.     See  Pleurisy. 
Pleurotomy,  antisepsis  after,  713. 
antiseptic,  709. 
drainage    after,    709,    711, 

715. 
Listerism  after,  713. 
lung-dilatation  after,  713. 
resection  of  ribs  following, 

714. 
Plug  and  shield  to  keep  open  a 
tracheotomy-wound,  564. 


Plugs,  nasal,  410. 

Plumbing,  detection   of  defects 

in,  444. 
Pneumonia,  acute  catarrhal,  617- 

lobular,  617. 
alba,  196. 

as  a  cause  of  empyema,  705. 
bronchial.       St-e    broncho- 
pneumonia, 
catarrhal,  617. 
croupous,  5S6. 

alcoholic  stimulants  in, 
598. 

anatomical  characters 
of,  588. 

auscultation  in,  591. 

bacteria  of,  588. 

bowels  in,  598. 

brain  -  symptoms  in, 
597. 

cachexia  as  affecting 
the  prognosis  of,  597. 

carbonate  of  ammo- 
nium in,  598. 

causes  of,  586. 

cerebral  symptoms  in, 
597. 

chloral  hydrate  in,  599. 

cough  in,  598. 

definition  of,  586. 

delicacy  of  cunstitu- 
tion  in,  597. 

delirium  in,  597. 

diagnosed  from  menin- 
gitis, 595. 

diagnosis  of,  594. 

etiology  of,  586. 

expectoration  in,  593. 

fastigium  of,  590. 

fremitus  in,  592. 

germs  of,  583. 

hepatization  in,  589, 

history  of,  586. 

hot  poultices  in,  59S. 

how  distinguished  from 
broncho- pneumonia, 
633-635. 

infection  of,  587. 

its  relation  to  cerebro- 
spinal fever,  589. 

liquid  Dover's  powder 
in,  597. 

names  of,  586. 

nervous  symptoms  in, 
593,  595. 

pain  in,  592. 

pathology  of,  588. 

percussion  in,  591. 

pleura  in,  590. 

prognosis  of,  595. 

pulse  in,  593,  596. 

quinine  in,  597. 

respiration  in,  596. 

restlessness  in,  599. 

secondary,  594. 

stages  of,  590. 

stimulation  in,  598. 

symptoms  of,  590,  592. 

synonymes  of,  586. 

treatment  of,  597. 

vocal  changes  in,  592. 

vomiting  in,  595. 
deaths  from,  618, 
lobar,  586. 
lobular,  579,  617. 
with  croup,  524. 
Pneumopericardium,  866. 


Polygnathy,  950. 

Polyidrosis,  12. 

Polypus,  diagnosis  of,  368. 

fibro-mucous,  of  the  naso- 
pharynx, 376. 
muciius,  366. 
nasal,  366. 

fibrous  or  P.bro- cellular, 

338. 
gelatinous,  330,  337. 

diagnosis  of,  337. 
mucous,  337. 
pathology  of,  367, 
prognosis  of,  369. 
recurrence  of,  368. 
reflex      influences     of, 

367. 
symptoms  of,  367. 
treatment  of,  368, 
Poor  man's  gout,  307,  312. 
Porcupine-man,  the,  85. 
Post,  Dr.  A.,  on  syphilis,  186. 
Posterior  nares,  abnormal  states 
of,  339. 
cystic  tumors  of,  339. 
Post-nasal  obstruction,  337. 
Post-oral  arches,  935. 
Post-pharyngeal  abscess,  trache- 
otomy for,  574. 
Post-tracheotomic     vegetations, 

565. 
Potatoes  as  food  in  rickets,  260. 
Poultice  of  digitalis,  823, 
Poultices  in  cancrum  oris,  983. 
in  pleurisy,  699. 
in  pneumonia,  598, 
Powder,  liquid  Dover's,  597. 
Powders  in  eczema,  76, 
Predigested  foods,  303. 
Pre-oral  arch,  935. 
Prepared  foods  in  lithuria,  318, 
Presystolic   murmur    in    endo- 
carditis, 781. 
Pretracheal  space,  542. 
Process,  fronto-nasal,  935. 
Prognathous    occlusion    of    the 

mouth,  923. 
Prurigo,  47. 

anatomical    characters    of, 

48. 
causes  of,  48. 
definition  of,  47. 
diagnosis  of,  49, 
etiology  of,  48, 
ferox,  48. 
forms  of,  48. 
history  of,  48. 
mitis,  48. 
pathology  of,  48, 
prognosis  of,  49. 
symptomatology  of,  48. 
synonymes  of,  47. 
treatment  of,  49. 
varieties  of,  48. 
Pseudo-crystals  in  the  blood  in 

cancrum  oris,  978. 
Pseudo  membranous  bronchitis, 
613. 
signs  of,  614. 
treatment  of,  614. 
Pseudo-tuberculosis,  166. 
Pseudo-wbite-swelliDgs,    syphi- 
litic, 221. 
Psoriasis,  49. 

anatomical    characters    of, 

51. 
causes  of,  50. 
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Psoriasis,  definition  of,  49. 

diagnosis  of,  53. 

etiology  of,  50. 

hereditary  transmission  of, 
50. 

history  of,  49. 

local  treatment  of,  55. 

names  of,  49. 

pathology  of,  51. 

prognosis  of,  54. 

symptomatology  of,  52. 

synonymes  of,  49. 

treatment  of,  54. 

varieties  of,  52. 
Ptyalism  in  children,  987. 
Public  institutions,  scrofula  in, 

139. 
Puerile  respiration  in  pleurisy, 

697. 
Pulmonary  gymnastics,  651. 

orifice  of  the  heart,  atresia 
of,  758,  765. 
congenital  lesions  and 

defects  of,  757. 
stenosis  of,  757. 
Pulpitis,  930. 
Pul^e,  Corrigan*s,  836,  837. 

in  croup,  527. 

of  the  newly-born,  869. 
Pupils    in   mediastinal  disease, 

731. 
Purpura,  78. 

age  of  patients  in,  79. 

as   a  forerunner   of  mitral 
inadequacy,  820. 

bacteria  as  a  cause  of,  81. 

blood-changes  in,  79. 

causes  of,  78. 

definition  of,  78. 

diagnosis  of,  83. 

diet  in,  84. 

distinguished   from  hiemo- 
philia,  883. 

ergot  in,  84. 

eruption  of,  80. 

etiology  of,  78. 

foudroyant    or    fulminant, 
83. 

frequency  of,  at  various  ages, 
79. 

haemophilia    as   a    predis- 
posing cause  of,  81. 

basmorrhagica,  SO,  81. 

hemui-rhages  in,  82. 

history  of,  78. 

infectious,  81. 

medication  in,  84. 

name  of,  78, 

neonatorum,  78. 

oedema  in,  82. 

pathology  of,  79. 

quinine  in,  84. 

rheumatica,  82. 

simplex,  80. 

symptomatology  of,  80. 

treatment  of,  84, 

urticans,  82. 

urticata,  35. 

varieties  of,  80,  82,  83. 
Pus  in  the  thorax.     See  Empy- 
ema. 
Pustular  eczema,  66. 

syphiloderm,  US. 
Putrid  sore  mouth.  969. 
Pysemia  a  cause  of  acute  myo- 
carditis, 840. 
Pyelitis  in  phthisis,  678. 
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Pyothorax,  690. 
Pyrexia  in  rachitis,  230. 


Quinine  in  endocarditis,  785. 

in  hay-fever,  669. 

in  pneumonia,  597. 

in  purpura,  84, 
Quinsy,  443. 


Rachitic  rosary,  224,  225,  226, 

227,  235,  241. 
Rachitis,  224. 

acute,  253,  277,  278. 
age  of  patients,  224,  251. 
alimentary  canal  in,  231. 
anatomical    characters    of, 

233,  237,  244. 
animals  with,  249. 
arrest  of  growth  from,  257. 
artificial  food  in,  258. 
back  in,  227. 
bad  ail*  a  leading  cause  of, 

249. 
baths  in,  262. 
beadsin,  224,225,  226,  227, 

235,  241. 
blood-changes  in,  231. 
bone-formation  in,  235,237, 

238,  239,  243,  244. 
bone-lesions  in,  263, 
bones  in,  251. 
brain  in,  245. 
breast-milk  in,  257. 
cartilage  in,  239. 
causes  of,  247. 
characters  of,  essential,  255. 
chemical  theories  of,  247. 
chest  in,  226,  235,  241. 
clavicle  in,  228. 
climate  in,  247. 
cod-liver-oil  in,  262. 
complications  in,  263. 
convulsions  in,  232. 
course  of,  256. 
cow's  milk  in,  258. 
craniotubes  in,  225. 
cranium  in,  230. 
curvatures   of  limbs   from, 

257. 
definition  of,  224. 
deformities  in,  224-230, 235. 
dentition  in,  226. 
derivation  of  the  name,  224. 
eclampsia  in,  232. 
epiphyses  in,  234. 
etiology  of,  247. 
face  in,  226. 
f^ces  in,  231,  258,  263. 
fatness  in,  230. 
foetal,  251,  252. 
fontanels  in,  221, 
food  in,  249,  257. 
fractures  in,  229,  235,  251, 

263, 
frequency  of,  248. 
friction  in,  262. 
geography  of,  248. 
green-stick     fractures      in, 

251,  252. 
heart  in,  235. 
heredity  of,  251. 
histology  of,  237. 


Rachitis,  hydrocephalus  in,  245. 
hygiene  of,  248. 
intra-uterine,  251,  252,  257. 
its  relation  to  digestive  dis- 
orders, 250. 

to  other  diseases,  250. 

to  syphilis,  250. 
laryngismus  in,  264. 

stridulus  in,  231. 
late,  255. 
ligaments  in,  229. 
limbs  in,  22S,  229. 
limeless  bone  in,  235,  236. 
liver  in,  231,  244. 
long  bones  of  tho  limbi  in, 

234. 
lungs  in,  235. 
medullary  spaces  in,  242. 
milk-preparations  for,  259. 
morbid  anatomy  of,  233. 

physiology  of,  245. 
mother  in,  257. 
mother's  milk  in,  257, 
mucous  membranes  in,  230. 
muscles  iu,  230. 
nervous  disorders  in,   231, 

264. 
neuro-muscular  irritability 

in,  232, 
osteomalacia  of,  254. 
pathological    anatomy    of, 

200 

summary  of,  255. 
pelvis  in,  228,  236. 
periosteum  in,  234,  244. 
phosphorus  in,  262, 
physiological     features    of, 

245. 
pigeon-breast     from,     227, 

257. 
pregnant  mother  in,  257. 
prevention  of,  257. 
proguosis  of,  256,  257. 
prophylaxis  of,  257. 
respiratory      complications 

in,  204. 
ribs  in,  224,  225,  226,  227, 

235,  241. 
scapula  in,  228. 
season  of  year  in,  248. 
shoulder-girdle  in,  228, 
skin  in,  230. 
skull  in,  224.  225,  236. 
spasms  in,  232. 
&ljinal  column  in,  227. 
spleen  in,  231,  244. 
splints  in,  263. 
6]»ongioid  bone  in,  235. 
sunlight  in,  249. 
symptomatology  of,  224. 
teeth  in,  226. 
tenderness  in,  230. 
tetany  in,  232. 
thorax    in,   224-227,     231, 

235,  241. 
treatment  of,  257,  262. 
upper  extremities  in,  228. 
urine  in,  231. 
varieties  of,  251. 
ventilation  in,  24S,  261. 
verte'irse  in,  236. 
weaning  in,  257. 
Raclage      of       endo-Iaryngeal 

growths,  513. 
Rales  in  pleurisy,  697. 
Ranula,  992. 
Rapid  tracheotomy,  566. 
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Rashes,  17. 

Recessions  in  croup,  526. 
Rectal   alimentation    in  mitral 
inadequacy,  823. 
injections  for  phthisis,  6S-t. 
Red  corpuscles  of  blood  in  their 

relation  to  the  spleen,  889, 
Reflex  cough,  .340. 

anomalous,  344. 
causes  of,  341. 
defined,  341. 
from      ear  -  irritation, 

343. 
nocturnal,  342. 
nose  in,  341. 
of  nasal  origin,  342. 
of    stomachic     origin, 

344. 
of  tonsillar  origin,  343. 
nervous        influences       as 
causing  ear-disease,  334. 
Regurgitation,   mitral,    signifi- 
cance of,  818. 
Repair    of    ligatured    arteries, 

S7t>,  S77,  878. 
Reproductive  organs,  their  im- 
perfection   in     lithurie     and 
strumous  children,  3Uo. 
Reptilian  heart,  750,  753. 
Resection  of  ribs  fullowiug  pleu- 

rotumy,  714. 
Resorts  tor  bay-fever  patients, 

Respiration  in  croup,  525,  527, 
529. 
its   rapidity  in   relation  to 
heort-palpitation,  742. 
Respiratory    tract,   diseases    of, 
326. 
troubles  forerunning  mitral 
disease,  820. 
Rest  in  the  treatment  of  oortic 
valvular  disease,  839. 
of  cardiac  disease,  812. 
of  mitral  inadequacy, 

822. 
of      tricuspid      inade- 
quacy, 835. 
Restraint    from    scratching    in 

eczema,  71-73. 
Retarded  dentition  in  syphilis, 
204. 
development    in    inherited 
syphilis,  214. 
Retro-nasal  obstruction,  337. 
Retropharyngeal  abscess,  430. 

tracheotomy  for.  574. 
Rex.  Dr.  0.  P.,  on  diseiisos  of 
tlie     thyroid     and      thymus, 
710. 
Rhachitis.     See  Rachitis. 
Rheumatic  chorea  in  its  relation 
to  endoeardids,  768. 
diathesis    in    sore    throat, 

420. 
endocarditis  as  a  cause  of 
mitral  insuflicienc}',  819. 
purpura.  82. 
skin-affections  forerunning 

mitral  disease,  819. 
sore  throat,  421. 
Rheumatism  as  a  cause  of  aortic 
valvular         disease, 
837,  838. 
of  chronic  valvular  dis- 
ease, 816. 
of  endocarditis,  770, 


Rheumatism  as  a  cause  of  mi- 
tral stenosis,  830. 
of  myocarditis,  840. 
causing  epistaxis,  352. 
nodules  in,  800,  801. 
Rhinitis,  398.     iS'ee  also  Coryza. 
atrophica,  406, 
causes  of,  406. 
constitutional       treat- 
ment of,  410. 
defined,  406. 
diagnosis  of,  407. 
etiology  of,  406. 
names  of,  406. 
pathology  of,  407. 
prognosis  of,  407. 
treatment  of,  408. 
synonymes  of,  406. 
croupous,  400. 

causes  of,  401. 
description  of,  400. 
diagnosis  of,  403. 
etiology  uf,  401. 
local  treatment  of,  404. 
medication  fur,  405. 
membrane  of,  403. 
pathology  of,  402. 
prognosis  of,  404. 
symptoms  of,  402. 
treatment  of,  404. 
foetida,  406. 
hypertrophica,  393. 

anatomical    characters 

of,  393, 
cause  of,  393. 
complications  of,  394, 
definition  of,  393. 
diagnosis  of,  394, 
douches  fur,  398. 
electricity  in,  395. 
etiology  of,  393. 
evulsion  for,  397. 
names  of,  393. 
pathology  of,  393. 
prognosis  of,  394. 
snare  for,  397. 
synonymo  of,  393. 
treatment  of,  395. 
washes  for,  398. 
purulent.  412. 

causation  of,  415, 
course  of,  416. 
diagnosis  of,  416, 
etiology  of,  415. 
nature  of,  412, 
pathology  of,  413,  414. 
prognosis  of.  417. 
symptoms  of,  415, 
treatment  of,  417. 
Rhinoliths,  363. 
Rhinorrhagia,  345. 
Rhythm  of  breathing  in  croup, 
527. 
of  heart-beat  in  functional 

cardiac  disorder,  743, 
of  pulse  in  croup,  527. 
Ribs,  caries  of,  717. 
fractures  of,  716. 
in  rachitis,  235. 
rachitic,  224-227, 
resection   of,  after  pleurot- 
omy,  714. 
Rickeis,  224.     Sec  Rachitis, 
Right  heart  in  foetal  endocardi- 
tis, 748,  749. 
Ringworm,  126,    See  Tinea  Tri- 
chopbytina. 


Roberts,  Dr.  J.  B.,  on  paracen- 
tesis of  the  pericardium,  865. 

Roberts,  Sir  William,  his  obser- 
vations on  oxaluriii,  293, 
on  phosphaturia,  295. 

Robinson,  Dr.  D.,  on  diseases 
of  the  tonsils,  437. 

Rosary,  rachitic,  224,  225,  226. 

Rose-cold,  663, 

Roseola  (so-called),  17. 

Rotch,  Dr.  T.  M.,  on  diseases  of 
the  pericardium,  848. 

Rothein,  how  distinguished  from 
erythema,  18. 


S. 

Sajous,  Dr.  C.  E.,  on  stenosis  of 

the  larynx,  AMb. 
Sajous's  device  for  removing  ob- 
jects from  the  nose,  363. 
Salicin    for   mitral    inadequacy 
with  rheumatism,  824. 
in  endocarditis,  785. 
Salicylates    for     mitral    inade- 
quacy with  rheumatism, 
824. 
in  endocarditis,  785. 
Salivary  calculus,  993. 
Salivation  in  infancy,  987. 
Salpingitis,    its   causes   and  ef- 
fects, 333. 
Sanitation   in    the   prophylaxis 

of  chest-diseases,  0U5. 
Sansom,  Dr.  A.   E.,  on   chronic 

endocarditis,  815. 
Sarcoma,  intramuscular,  1U30. 
of  chest-wall,  71S, 
of  jaws,  1026. 
of  larynx,  511. 
of  mediastinum,  726. 

table  of  cases,  734,  735. 
of  naso-])harynx,  376, 
of  nose,  373. 
of  thyroid  gland,  723. 
Sarcomata  of  lower  jaw,  1029. 
Sarcomatous  epulis,  1027, 
Sarcoptes  homnis,  131,  132, 
Saturnine  asthma,  654. 
Scabies,  131. 

acarus  of,  131. 
cause  of,  131, 
clothing  in,  133, 
definition  of,  131, 
diagnosis  of,  132, 
eruption  of,  131. 
its  discrimination  from  ur- 
ticaria, 36. 
nature  of,  132. 
parasite  of,  132. 
symptoms  of,  131. 
treatment  of,  133. 
Scalds  of  the  larynx,  tracheot- 
omy for,  574. 
of  the  pharynx,  434. 
Scalled-head,  66. 
(favus),  124. 
Scapula,  in  rachitis,  228. 
Scarification  for  na;vus,  110. 
Scarlatina  as  a  name  for  symp- 
tomatic erythema,  17. 
Scarlet  fever  as  a  cause  of  endo- 
carditis, 770. 
as    a    cause     of    strumous 
disease    of     the    glands, 
154. 
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Scarlet   fever,   sore    throat  in, 

424. 
Scars  after  glandular  suppura- 
tion, 168. 
following      scrofulous     ab- 
scess, 914. 
Schooling  in  enlargedheart,  SOS. 
Schultze's  method  of  restomtion 
in  congenital  atelectasis,  584, 
Sclerema  neonatorum,  90, 

anatomical    charactera    of, 
91. 

causes  of,  91. 

clinical  history  of,  91. 

definition  of,  90. 

diagnosis  of,  92. 

etiology  of,  91. 

history  of,  91. 

morbid  anatomy  of,  91. 

pathology  of,  92. 

prognosis  in,  92. 

synonymes  of,  90. 

treatment  of,  92. 
Scleroderma,  88. 

causes  of,  90. 

clinical  history  of,  88. 

complications  of,  89. 

definition  of,  88. 

diagnosis  of,  90. 

etiology  of,  90. 

history  of,  S8. 

neonatorum,  90. 

prognosis  of,  90. 

treatment  of,  90. 
Scleroma,  90. 

Sclerosis  of  aortic  valves,  755. 
Scorbutus.     See  Scurvy. 
Screw  elevator   for  fracture   of 

facial  bones,  1014. 
Scrofula,  136.     See  Scrofulosis. 
Scrofulidc  tuberculeuse,  150. 
Scrofuloderma,  151. 
Scrofulosis,  136. 

age  of  patients,  141. 

anatomical     characters   of, 
143-148. 

animals  as  suffering  .from, 
139,  145. 

as  related  to  phthisis,  672. 

bacilli  in,  144. 

bad  hygiene  as  a  cause  of, 
140. 

bathing  in,  160, 

bone-disease  in,  153, 

caries  of  bones  in,  153. 

catarrhal  vulvitis  in,  153. 

causation  of,  138,  911. 

change  of  air  for,  159. 

chronic  catarrh  in,  152. 

chronic    tonsillar    enlarge- 
ment in,  152. 

clothing  in,  160. 

cod-liver  oil  for,  160. 

conjunctiva  in,  152. 

consanguinity  of  parents  a 
cause  of,  134. 

corneal  ulcers  in,  152, 

dactylitis  in,  153. 

definition  of,  138. 

derivation  of  the  name,  136. 

diet  as  a  predisposing  cause 
of,  139. 

diet  in,  160. 

diseases  of  bone  in,  153. 

eczema  in,  149. 

effects  of  food  in  producing, 
139. 


Scrofulosis,  etiology  of,  138. 
excision  of  glands  in,  162. 
eye  in,  151,  152. 
food    as    a   cause   of,    139, 

140. 
general    manifestations   of, 

149. 
glands,  lymphatic,  in,  153. 

See  Glandular  Disease, 
heredity  of,  138. 
history  of,  136,  137. 
imperfect  development   in, 

305. 
infection  of,  141. 
inoculation   with   tubercle- 
materials  as  a  cause  of, 

145. 
in  prisons,  140, 
in  public  institutions,  139. 
in  wild  animals,  139,  note. 
iodine  and  the  iodides  in, 

161,  162. 
its  connection  with  lithuria, 

305,  .306. 
its  possible  acquisition  from 

cow's  milk,  141. 
its     probable     relation     to 

tuberculosis,     138,    142- 

147. 
its  relations    to    gout   and 

lithogenesis,  297,  301. 
lichen  in,  150. 
local  treatment  in,  161, 
lupus  in,  100. 
lymphatic   glands  in,  153. 

See  Gliindular  Disease, 
lymphatic  type  of,  149. 
manifestations  of,  149. 
medication  for,  160. 
microscopic  examination  of 

the  tissues  in,  144. 
morbid  anatomy  of,  147. 
mucous  membranes  in,  152, 
naked-eye    appearance    of 

tissues  in,  143,  147. 
names  of,  136. 
nature  of,  138,  911. 
ophthalmic     affections    in, 

151. 
otorrha^a  in,  152. 
overcrowding  as  a  cause  of, 

140. 
parochial,  149. 
pathology  of,  142-148. 
phlegmatic  type  of,  149. 
phthisis     as    a    cause     of, 

138. 
physiognomy  in,  148. 
pretty  type  of,  149. 
sanguine  type  of,  149. 
sea-side  for,  159,  162, 
skin-affections  of,  149. 
softening  of  glands  in,  162. 
styes  in.  152. 
surroundings   as    affecting, 

140. 
symptoms  of,  148. 
syphilis  as  a  cause  of,  138. 
tinea  tarsi  in,  152. 
tonsillar    enlargement     in, 

152. 
town-life   as   favoring    de- 
velopment of,  298, 
treatment  of,  159. 
types  of,  148. 
vaginitis  from,  153. 
vulvitis  in,  153. 


Scrofulous    abscess,    914,    917, 
919. 
abscess     and      tuberculous 

glands  contrasted,  910. 
glands,  907, 
gumma,  151. 
lichen,  150. 
lupus,  150. 
sore  throat,  42S. 
Scurvy,  265. 

bibliography  of,  278. 

bones  in,  275,  276. 

cases  illustrating  its  course 

in  childhood,  265. 
distinguished  from  hcemo- 

philia,  884. 
gingivitis  of,  985, 
gums  in,  274. 
hemorrhages     under      the 

periosteum  in,  276. 
in    children,    features     of, 

265. 
literature  of,  278. 
mouth  in,  9So. 
post-mortem   examinations 

after,  272. 
symptoms  of,  273. 
treatment  of,  277. 
Sea-air  fur  adenitis,  915. 
Sea-bathing  in  functional  car- 
diac troubles,  745. 
Sea-shore    resorts    for    asthma, 

661. 
Sea-side  for  scrofulous  children, 

159. 
Sebaceous  glands,  1. 

tumors  of  the  mouth,  993. 
Seborrhoea,  1. 

anatomical  characters  of,  1. 
causes  of,  1. 
definition  of,  1. 
derivation  of,  1. 
diagnosis  of,  2. 
etiology  of,  1. 
how     discriminated     from 
psoriasis,  53. 
from    tinea    circinata, 
128. 
names  of,  1. 
pathology  of,  1. 
prognosis  of,  3. 
symptoms  of,  2. 
treatment  of,  3. 
Second  dentition,  934. 
Secondary     dilatation     of     the 
heart,  792. 
hemorrhage    after    trache- 
otomy, 561. 
Section  of  the  chest,  710. 
Sections  of  tonsils,  438,  439. 
Seilor,  Dr.  Carl,  on  acute  coryza, 

386. 
Serai-cretinism,  284. 
Semilunar  valves,  anomalies  of, 

754. 
Senega  in  acute  bronchitis,  607. 
Senses  in  tonsillar  enlargement, 

465. 
Septa  of  the   heart,    anomalies 

of,  750. 
Septic  endocarditis,  785. 

poisoning  in  empyema,  705. 
toxeemia  in  cases  of  mitral 
inadequacy,  825. 
Setons     in     the    treatment    of 

na^vus,  112. 
Sex  in  laryngeal  tumors,  507. 
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Shattuck,  Dr.  F.  C,  on  asthma, 

652. 
on  emphysema,  645. 
Shawl-pin  in  the  trachea,  572. 
Shield    and    plug     to     prevent 
the  closure  of  a  tracheotomy- 
wound,  564. 
Shingles,  41.  i^ee  Herpes  Zoster. 
Shoulder-girdle  in  rachitis,  228. 
Sigmoid  valves  of  the  heart,  bi- 
cuspid condition  of,  754. 
Signs,     physical,    of    croupous 

]jneumunia,  591. 
Silvester  method  of  restoration 
in  congenital  atelectasis,  oS'^. 
Simple  ulceration  of  the  mouth, 
964. 
vessel-tumors,  105. 
Sinuses,  lymph,  9ilS. 
Skin,  care  of,  in  phthisis,  681. 
diseases  of  the,  1. 
entrance  of  bacilli  through 

the,  170. 
gangrene  of  the,  58. 
icbthyotic,    as     a    predis- 
posing cause  of  eczema, 
64. 
in  rachitis,  230. 
in  serofulosis,  149. 
in  syphilis,  202. 
in  tuberculosfs,  17S. 
Skin-irritatioDS     a     cause    of 

asthma,  654. 
Skin-worm  (comedo),  4. 
Skull,  rachitic,  224,  225,236. 
Sleeplessness  as  a  sign  of  syph- 
ilis, 200. 
Small-pox,  sore  throat  of,  424. 
Smell  in  tonsillar  enlargement, 

465. 
Smith,    Eustace,    on    enlarged 

bronchial  glands,  65,9. 
Snare  for  enlarged  tonsil,  4S2. 
for     nasal      hypertrophies, 
397. 
Snoring  with   enlarged  tonsils, 

404. 
Snuffles  in  syphilis,  200,  206. 
cause  of,  201. 
nasal  discharge  in,  201. 
Snuffling   as  a  sign  of  heredi- 

tiiry  syphilis,  1 16. 
Sudium  cthylatefor  na>vus,  110. 
hyposulphite  for  boils,  21. 
Softening  of  the  heart,  S42,  845, 
Solvents  in  lithuria,  318. 
Sore  mouth.     See  Stomatitis. 

due   to   nasal   catarrh, 

336. 
putrid,  969. 
throat,  acute,  419. 

acute  tubercular,  429. 
aphthous,  422. 
erysipelatous,  420. 
herpetic,  422. 
membranous,  422. 
of  scarlet  fever,  424. 
of  small-pox,  424. 
scrofulous,  428, 
syphilitic,  436. 
ulcerated,  426. 
Space,  pretracheal,  542. 
Spasm,   bronchia],    in    asthma, 
655. 
diaphragmatic,  in  asthma, 

656. 
in  rachitis,  232, 


Spasm  of  the  pharynx,  433. 

vaso-motor,  in  asthma,  657* 
Spasmodic  croup.  510. 

laryngitis,  516. 
Spatula,  pharyngeal,  472. 

tongue,  449. 
Speculum,  nasal,  350. 
Speech  as  affected  by  pharyn- 
geal adenoid  growths,  4S9. 
Spencer,  Dr.  H.  M.,  his    notes 

on  boils  in  the  ear,  22. 
Spinal  column  in  rachitis,  227, 

236. 
Spirals  of  Curschmann,  657. 
Spleen,  anatomy  of,  SS6. 
arteries  of,  SS7. 
aspiration  of,  902. 
auscultation  of,  S93. 
bluod-changes   effected   by, 

880. 
cancer  of,  901. 
cysts  of,  901. 

diagnosis  in  disease  of,  892. 
diseases  of,  886,  892,  894. 
displacemcut  of,  900. 

treatment  of,  900. 
dropsical  effusions  in  their 

relation  to,  891, 
dulness  of,  893. 
embolus  of,  896,897. 
enlargement   of,    887,   888, 

891,  892,  893. 
fluctuation  of,  S93. 
functions  of.  s88. 
gangrene  of.  897. 
hemorrhage  of,  899. 
hydatids  of,  901. 
hypertrophy  of,  891. 
in  hereditary  syphilis,  195. 
in  phthisis,  678. 
in  rachitis,  231,  244. 
incision  of,  902. 
induration  of,  893. 
laparotomy  of,  902. 
leukcemia   in    its   relations 

to,  889,  890,  903. 
ligaments  of,  887. 
lymphatics  of,  883. 
morbid  anatomy  of,  890, 
nerves  of,  883. 
operations  upon,  902,  904. 
pain  in,  893. 
palpation    in    diseases    of, 

892. 
pathology  of,  890. 
patulous,  892, 
percvission    in   diseases  of, 

892. 
physiology  of,  888. 
position  of,  893. 
red  corpuscles  in  their  re- 
lation to,  889. 
removal  of,  888,  899,  900, 

903. 
rupture  of,  898, 
semeiology   of  diseases  of, 

892. 
softening  of,  893,  897. 
surgical  treatment  of,  902. 
the  urine  in  its  relation  to 

diseased,  894. 
tight  lacing  in  its  relation 

to,  900. 
tuberculosis  of,  175,  901. 
tumors  of,  901. 
veins  of,  887,  888. 
volume  of,  887,  888, 


Spleen,  wnndering,  900,  903. 
weight  of,  887, 
white  corpuscles  in  relation 

to,  889. 
wounds  of,  899. 
Splenectomy,  903,  904. 

statistics  of,  903. 
Splenic   disease   causing    nose- 
bleed, 351. 
Splenitis,  suppurative,  896, 
causes  of,  896. 
idiopathic,  896. 
origin  of,  896, 
pain  in,  897. 
prognosis  in,  897, 
symptoms  of,  896, 
treatment  of,  897. 
Splenoinalacia,  897. 
Splenotomy,  902. 
Splints  in  "rickets,  263. 
interdental,  1015. 
Sponginess  of  the  gums  in  acute 

rickets,  254. 
Spongioid  bone  in  rachitis,  239. 
Spongy  bone  in  rickets,  243. 
Sponianeuus  aneurism.  S72. 
Sports  of  children  with  enlarged 

heart,  808. 
Spray,    antiseptic,    in    pleurot- 

omy,  709. 
Sprue,     957.      Sec    Stomatitis, 

Parasitic. 
Sputum  in  tuberculosis,  183, 
Squamous  eczema,  67. 
Squill  in  heart-failure,  812. 
Stammering,    how    affected    by 

adenoid  growths,  489. 
Stiiphylorrhaphy.       See      Cleft 

Palate,  Operation  for. 
Staphysagria  for  lice,  135. 
Statistics  of   diabetes  mellitus, 
321. 
of  mediastinal  diseases,  732- 

741. 
of  splenectomy,  903. 
of  triicheotomy,    544,    545, 
568. 
Steam  atomizer,  556. 
Steam-inhalation  in  croup,  529. 
Steel-wire  loop  in  tonsillotomy, 

481. 
Stelwagon,  Br.  H.  AV.,  on    hy- 
pertrophiesand  atrophies, 
97. 
on  parasitic  diseases,  124. 
Stenosis,  mitral,  827.     *S'ee  Mi- 
tral Stenosis, 
nasal,  328,395. 
of  cardiac  orifices,  varieties 

of,  815. 
of  aorta,  congenital,  808. 
of  conus  arteriosus,  759. 
of  larynx,  495. 

after  acute  disease,  497. 
breathing  in,  502, 
causes  of,  496. 
cicatricial,  499. 
congenital,  501. 
diagnosis  of,  502. 
etiology  of,  496. 
from  diphtheria,  498, 
from    eruptive   fevers, 

497. 
from     foreign    bodies, 

500. 
from  laryngeal  tumor, 
500, 
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Stenosis  of  larynx  from  paraly- 
sis, 501. 
from  syphilis,  49S. 
in    laryngeal   phthisis, 

499. 
in  leprosy,  499. 
laryngoscope  in,  503. 
nature  of,  495. 
neoplastic,  500. 
reilex,    from    rachitis, 

500. 
respiration  in,  502. 
spasm  in,  497. 
of  tricuspid  orifice,  756. 
Steruuin,  caries  of,  717. 

fractures  of,  716. 
Still-birth  in  syphilis,  192. 
Stimulants  in  atelectasis,  585. 
in  carjiac  dilatation,  811. 
in  endocarditis,  785. 
Stoerck's  localization  of  cough- 
spots,  340. 
Stotuacace,  969. 
Stomach. cough,  344. 

in  phthisis,  678,  685. 
Stomatitis,    aphthous,    anatom- 
ical    characters     of, 
966. 
cause  of,  965. 
definition  of,  965. 
diagnosis  of,  967. 
etiology  of,  965. 
morbid     anatomy     of, 

966. 
pathology  of,  966. 
prognosis  of,  967. 
symptoms  of,  966. 
synonyme  of,  965. 
catarrhal,  953. 

anatomical  features  of, 

954. 
causes  of,  954. 
diagnosis,  of,  956. 
definition  of,  953. 
etiology  of,  954. 
morbid    anatomy     of, 

954. 
names  of,  953. 
pathology  of,  954. 
prognosis  of,  956. 
signs  of,  954. 
symptoms  of,  954. 
synonymes  of,  953. 
treatment  of,  956. 
erythematous,  953. 
membranous,  968. 

anatomical  features  of, 

968. 
definition  of,  968. 
diphtheria  and,  968. 
membrane  in,  908. 
morbid     anatomy     of, 

968. 
varieties  of,  969. 
of  scurvy,  985. 
parasitic,  957. 
age  in,  958. 
bacillus  of,  957,  961. 
causes  of,  957. 
coexisting      afi'ections 

in,  960. 
contagiousness  of,  958. 
definition  of,  957. 
diagnosis  of,  961. 
diet  in,  962. 
etiology  of,  957. 
fungus  of,  957. 


Stomatitis,      parasitic,      micro- 
organism of,  957, 961. 
mouth-patches  in,  959. 
mouth-waslies  in,  962. 
mucous  membrane  in, 

960. 
names  of,  957. 
predisposition  to,  958. 
prognosis  in,  961. 
prophylaxis      against, 

961. 
stimulants  in,  962. 
symptoms  of,  960. 
synonymes  of,  957. 
tonics  in,  963. 
treatment  of,  961. 
simple,  953. 
ulcerative,  969. 

anatomical    characters 

of,  970. 
causes  of,  969,  970. 
caustics  in,  973. 
chlorates  in,  973. 
contagiousness  of,  970, 
definition  of,  969. 
diagnosis  of,  972. 
etiology  of,  969. 
local  causes  of,  970. 
morbid      anatomy    of, 

970. 
names  of,  969. 
pathology  of,  970. 
prognosis  of.  972. 
symptoms  of,  972. 
synonymes  of,  969. 
tonics  in,  975. 
treatment  of,  973. 
virus  of,  970. 
with  ulcerations,  964. 
defined,  964. 
varieties  of,  964. 
See    also     Stomatitis, 
Aphthous. 
Stone-pock,  5. 

Streptococcus  of  diphtheria,  522. 
Stridulous  respiration  in  croup, 

625. 
Strophanthus  for  phthisis,  684. 
Strophulus  albidus,  8. 
pruriginosus,  47. 
Struma  defined,  137. 

forms  of,  301. 
Strumous    diathesis,  its  connec- 
tion with  lithuria,  305. 
disease,  136, 137.  &e  Sorof- 
ulosis. 
Striimpcll's  views  as  to  bacteria 
as  a  cause  of  bronchitis,  602. 
Strychnine  in  cardiac  dilatation, 

SU. 
Styes  in  scrofulosis,  152. 
Styptic  gargles,  478. 
Suboxidation  a  characteristic  of 

lithiasis,  301. 
Substantive  emphysema,  645. 
Sudamina,  12,  13. 
Sudatoriii,  12. 
Sugar  in  urine,  its  significance, 

322. 
Sulphur  in  scabies,  133. 

ointment  for  eczema,  76. 
Sunlight  in  rickets,  248. 
Sunstroke  followed  by  aneurism, 

873. 
Superficial  tonsillitis,  445. 
Superior    maxilla.      See    Jaw, 
Upper. 


Suppuration    in  scrofulous  dis- 
ease, 157. 
of  tliynius  gland,  725. 
Suppurative  adenitis,   914,  917, 
919. 
inflammation  of  the  gums, 

984. 
mediastinitis,  728. 
pleuritis,  705. 
splenitis,  896. 
Supra-renal  bodies,  tuberculosis 

of,  175. 
Supra-thyroid         laryngotomy, 

514. 
Surgical  anatomy  of  the  parts 
involved  in  tracheotomy, 
541. 
emphysema    after    trache- 
otomy, 562. 
procedures  leading  to  nose- 
bleed, 354. 
Swallowing  in  tonsillar  enlarge- 
ment, 465. 
of  the  tongue,  947. 
Sweat-glands,  11. 
Sweating,  deficient,  II. 
excessive,  12. 
for  pleuritic  effusion,  702. 
hemorrhagic,  distinguished 
from  haimophilin,  884. 
Symptomatic  erythema,  17. 
Synechia?,  nasal,  330. 

of  the  mouth,  944. 
Syphilis,  186. 

abortion  in,  192. 
ac(|uired,  116. 
adeno|iathy  in,  203. 
alopecia  in,  203. 
anatomical    characters    of, 

194. 
artificial  feeding  in,  ^08. 
baldness  in,  203. 
bones  in,  197,  216. 
by  conception,  191. 
*'choc  en  retour"  in,  191. 
clinical  history  of,  199. 
commissural    scars   of   the 

lips  a  sign  of,  222. 
congenital,  186. 

its  contagiousness,  206. 
See     also     Syphilis, 
hite  Congenital,  and 
Syphilis  of  the  Nose, 
coryza  in,  201. 
craniotabes  in,  198. 
cry  in,  201. 
dactylitis  in,  198. 
definition  of,  186. 
deformities  from,  214. 
dentition  in,  203. 
depression  of  nose  in,  201. 
diagnosis  of,  206,  222,  380, 

381. 
digestive  organs  in,  205. 
digits  in,  198. 
discharge     from    nose    in, 

201. 
early  manifestations  of,  192, 

199. 
epiphyses  in,  197. 
eye  in,  204,  217,  222. 
eyebrows  in,  203. 
fiimily  history  in,  222. 
father's  relations  to,  187. 
fingers  in,  198. 
forehead  in,  215. 
forms  of,  213. 
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Syphilis,  glands  in,  203. 

ha-iuorriiiigica  neonatorum, 

121,  iiOo. 
hair  in,  122,  203. 
heart  in,  I9fj. 
hereditary,  IS6. 
history  of,  199. 
how    distinguishable    from 

psoriasis,  54. 
hydramnios  in,  103. 
hydrarthrosis  in,  220. 
hydrocephalus  from,  215. 
in  parents  a  cause  of  scrof- 
ula, 13S. 
infantile,  1S6. 
infantilism  from,  21-4. 
inherited,  116,  1S6. 
inunctions  in,  209. 
iodides  in,  210. 
iritis  in,  204,  217. 
keratitis  in,  218. 
kidneys  in,  196,  221. 
knee-joint  in,  220. 
larynx  in,  196. 
late    congenital,    bones    in, 
220. 
ear  in,  213. 
eye  in,  217,  222. 
joints  in,  216,  220. 
kidneys  in,  221. 
mouth  in,  219. 
nose  in,  219. 
palate  in,  219. 
pharynx  in,  219. 
prognosis  in,  222. 
throat  in,  219. 
late  manifestations  of,  212. 
life-long     continuance     of, 

214. 
lips  in,  202. 
local  treatment  of,  211. 
lungs  in,  196. 
manifestations  of,  192,  199. 

late,  212. 
marasmus  as  a  sign  of,  207. 
maternal  transmissions  of, 

188,  193. 
medication  in,  208. 
mercurials  in.  209,  210. 
mother's  milk  iu,  207. 
mouth  in,  202. 
mucous  membranes  in,  202. 
mucous  patches  in,  212. 
nails  in,  122,  204. 
nocturnal  exacerbations  of, 

200. 
nose  in.  Sec  Syphilis  of  the 

Nose, 
nutrition  in,  207. 
of  children,  acquired,  116, 

200,  206,  207,  215. 
of  fiX'tus,  192. 
of  liver,  194. 
of  nose,  congenital,  378. 
coryza  from,  379. 
course  of,  380. 
deformity  from,  380. 
diagnosis  of,  380,  381. 
eruption  of,  381. 
lesions  in,  379. 
mercury  in,  385. 
prognosis  of,  382. 
statistics  of,  378. 
treatment  of,  384, 
of  placenta,  192. 
onychia  in,  203. 
oral  secretions  in,  202. 


Syphilis,  origin  of,  187. 

osseous  system  in,  197. 
osteochondrosis  in,  198. 
pancreas  in,  195. 
parental  influence  in,  187. 
2>aternal     transmission    of, 

1S8,  190. 
pathology  of,  194, 
periosteum  in,  198. 
periostitis  as  a  sign  of,  222. 
placenta  a  bar  to  its  trans- 
mission   to    the   mother, 
191. 
post-conceptional,  191. 
prognosis  in,  207,  222.  382. 
retarded  development  from, 

214. 
retro-infection,  191. 
signs  of,  222. 
skin  in,  202. 
skull  in,  198,  215. 
snuffles  in,  200. 
spleen  in,  195,  206,  207. 
Btill-birth  in,  192. 
symptoms  of,  199. 
teeth  in,  204,  216. 
testicle  in,  197. 
throat  in,  196. 
thymus  in,  196, 
toes  in,  198. 

transmission  of,  188-192. 
from  the   child  to  the 
mother,  190. 
treatment  of,  207. 
■ulcerations  in,  212. 
wakefulness  in,  200. 
wet-nurse  in,  208. 
Syphilitic  children  at  birth,  199. 
eruptions     classified,     117, 

120. 
lesions  of   the  heart,   842, 

844. 
lupus,  121. 
mouth-disease,  985. 
osteo-myelitis,  220, 
osteo-periostitis,  220, 
pemphigus,  119. 
skin-aflections,  116. 
sore  throat,  436. 
ulcerations,  121. 
Sypbilodermata,  117. 
bullous,  119. 
diagnosis  of,  122. 
erythematous,  117. 
gummy,  120. 
papular,  117. 
pustular,  118. 
tuberculous,  120. 
ulcerous,  120. 
vesicular,  118.  , 
Syphilographers,     their     expe- 
rience as  to  the  transmission 
of  syphilis,  189. 
Systolic  mitral  bruit  in  endocar- 
ditis, 780,  781. 
murmurs  from  mitral  inad- 
equacy, S18. 


Table  of  cases  of  eczema  in  chil- 
dren, 63. 
of  heart  enlargements  and 
dilatations  in  compari- 
son with  cases  of  peri- 
cardial effusion,  862,  863. 


Table   of   mediastinal    abscess, 
736. 
carcinoma,  732. 
lymphoma  and  lymph- 
adenoma,  739. 
sarcoma,  734. 
of  miscellaneous  diseases  of 

the  mediastinum,  740. 
of  non  suppurative  medias- 

tinilis,  738. 
showing   deaths   from  dia- 
betes mellitus,  320. 
Tables    of    cases    of    enlarged 
heart,  790. 
of  cases  of  mediastinal  dis- 
ease, 732-741. 
of    mortality    from    pneu- 
monia    and     bronchitis, 
618,  619. 
showing    the    distribi  tion 
and  drainage-areas  of  the 
Ivuiphatic    glands,     1 55, 
fo6. 
showing  the  frequency  of 
purpura  at  various  ages, 
79. 
Tampons,  nasal,  410. 
Tanno-gallic  acid  gargle,  478. 
Tar  ointments,  76. 
Tartar,  933. 
Taste  in  tonsillar  enlargement, 

465. 
Tattooing,       ebctrolytic,       for 

na?vus,  110. 
Teeth,  abnormalities  of,  921. 
care  of,  932,  933. 
caries  of,  924. 
diseases  of,  920. 
divisions  of,  921. 
eruption  of,  921, 
exposure  of  roots  of,  932. 
extraction    of,    in    ha:mo- 

philia,  884. 
filling  of,  930. 
functions  of,  920. 
in     congenital     syphilitis, 

216. 
in  rachitis,  226. 
irregularities  of,  921. 
number  of,  921,  922. 
pericementitis  of,  931. 
permanent,  921, 
plugging  of,  930. 
position  of,  922. 
pulpitis  of,  930. 
tartar  of,  933. 
temporary,  921,  933. 
Temper  as  affected  by  adenoid 

pharyngeal  growths,  489. 
Temperature  of  nursery,  605. 

of  nursery  in  rachitis,  261. 
Temporo-maxillary  dislocation, 

1016. 
Tenderness  in  rachitis,  230. 
Teratomata  of  face,  939. 
Testicle  in  syphilis,  197, 
Testicles,   tuberculosis    of   the, 

176. 
Tetany  in  rachitis,  232. 
Tetter,  moist,  66. 
Thcrmo-cautery  in  tracheotomy, 

566. 
Thin- rickets,  230. 
Thompson,  Dr.  J.  F.,  on  hare- 
lip and  cleft  palate,  995. 
Thoracentesis  for  pleuritic  effu- 
sions, 702,  707. 


INDEX   TO   VOLUME    II. 


1063 


Thoracic     abscess.      See      Em- 
pyema. 
Thorax,  fractures  of,  716. 

in  rachitis,  2;i5. 
Three  nostrils,  943. 
Throat,  aphthous,  422. 
erysipelatous,  420. 
examination  of,  468. 

in  tonsillitis,  446. 
herpetic,  422. 
in  h\te  hereditary  syphilis, 

219. 
in  scarlet  fever,  424. 
in  small-pox,  424. 
in  syphilis,  196. 
niemhranous  sore,  422. 
rheumatic  sore,  421. 
scrofulous,  428. 
sore  (acute),  419, 
syphilitic,  486. 
tubercular,  429. 
ulcerated,  426. 
Thrombus  in  the  cure  of  aneu- 
rism, 876. 
of  the  right  auricle  in  en- 
docarditis, 780. 
Thrush,  957,  965.     See  Stoma- 
titis, Parasitic. 
Thumb-sucking,  cure  of,  923. 

deformity  from,  923. 
Thymic  asthma,  724. 
Thymus  gland,  543. 

a  true  lymph-gland,  724. 
as    a   seat   of  tuberculosis, 

175. 
diseases  of,  724. 
enlarged,  724. 

asthma  from,  724. 
in  syphilis,  196. 
malignant  disease  of,  725. 
miliary  tuberculosis  of,  180. 
persistent,  744. 
suppuration  of,  725. 
tuberculosis  of,  725. 
Thyroid  gland,  543.    See  Goitre, 
absence  of,  719. 
anomalies  of,  719. 
diseases  of,  719. 
enlargement   of,    720. 
extirpation  of,  719, 
functions  of,  719. 
hyperemia  of,  720. 
inflammation  of,  720. 
malignant  disease  of,  723. 
neoplasms  of,  723. 
Thyroidectomy,  its  results,  290. 
Thyroiditis,  720. 
Thyrotomy,  514. 
Tight  lacing,  its    effect    on  the 

spleen,  900, 
Tinea  circinata,  127.    Set-  Tinea 
Trichophytina  Corporis, 
decalvans,  99. 
favosa,  124. 

causes  of,  125. 
definition  of,  124. 
diagnosis  of,  125.  • 
•    etiology  of,  125. 
prognosis  of,  125. 
symptoms  of,  124. 
treatment  of,  125. 
how    distinguishable   from 

eczema,  70. 
kerion,  129. 
tarsi  in  scrofulosis,  152. 
tonsurans,  12S.     -SV^-  Tinea 
Trichophytina  Capitis. 


Tinea  trichophytina,  126. 
delinition  of,  126. 
how       distinguishable 

from  psoriasis,  53. 
varieties  of,  126. 
trichophytina  capitis,  128. 
age  in,  129. 
clinical  history  of,  128. 
diagnosis  of,  129. 
symptoms  of,  128,  129. 
treatment  of,  130. 
trichophytina  cor]>oris,  127. 
causation  of,  127. 
clinical  history  of,  127. 
diagnosis  of,  127. 
etiology  of,  127. 
symptoms  of,  127. 
treatment  of,  128. 
Tinnitus  aurium  in  tonsillar  en- 
largement, 465, 
Toes  in  syphilis,  198. 
Tongue,  920. 

absence  of,  946. 

acute  inflammation  of,  989. 

adhesions  of,  945. 

amputation  of,  946. 

atrophy  of,  946. 

bifid,  947. 

black,  991. 

cleft,  947. 

congenital  defects  of,  935. 

cysts  of,  946. 

d'efects  of,  946. 

diseases  of,  988. 

elongation  of,  947. 

eruptions  of,  992. 

fur  upon,  991. 

geograpliical,  992. 

hypertrophy  of,  946. 

in  childhood,  991. 

lipoma  of,  946. 

new  growths  upon,  990. 

rash  of,  992. 

tumors  of,  990. 

congenital,  946. 
ulcerated,  in  phthisis,  684. 
ulceration  of  990. 
Tongue-spatula,  449. 
Tongue-swallowing,  947. 
Tongue-tie,  945. 
Tonsil  of  Luschka,  hypertrophy 

of,  343. 
Tonsillar  enlargement  in  scrofu- 
losis, 152. 
Tonsillitis,  441. 
acute,  442. 

age  in,  443. 
albuminuria        absent 

from,  454. 
anatomical    characters 

of,  452. 
causes  of,  443. 
complications  of,  450. 
convalescence       from, 

457. 
course  of,  450. 
diagnosis  of,  453, 
duration  of,  450. 
etiology  of,  443, 
follicular,  447. 
history  of,  443. 
lacunar,  447. 
morbid     anatomy    of, 

452. 
paralysis        following, 

451. 
parenchymatous,  448. 


Tonsillitis,  acute,  pathology  of, 
452. 

prevention  of,  444. 

prognosis  in,  456. 

sanitatitm  sigainst,  444. 

sequela3  of,  450. 

sex  in,  443. 

superficial,  445. 

symptoms  of,  445,  454. 

synonymes  of,  443. 

temperament  in,  443. 

temperature  in,  454. 

termination  of,  450. 

treatment  of,  456. 

types  of,  445. 

varieties  of,  445. 
chronic,  461. 
varieties  of,  441. 
Tonsillotome,  475. 
Tonsils,  anatomy  of,  437. 
arteries  of,  440. 
chronic  enlargement  of.  460, 

amputation  for,  474. 

anatomical    characters 
of,  462. 

breath  in,  4G7, 

causes  of,  461. 

chromic  acid  for,  473. 

cough  with,  467. 

defiucd,  460. 

deglutition  in,  465, 

diagnosis  of,  468. 

dyspnoea  in,  469. 

ears  in,  465. 

ecraseur  in,  481. 

etiology  of,  461, 

Eustachian    tube     in, 
465. 

facial  aspect  in,  467. 

fetid  breath  in,  467. 

gal  vano -cautery        in, 
473,  481. 

hearing  in,  465. 

hemorrhage   after   op- 
eration for,  479. 

injections  for,  472. 

iodine  in,  471. 

local  treatment  in,  471. 

London  paste  in,  474, 

names  of,  461. 

nasal  twang  in,  464. 

nightmare  in,  464. 

operation  for,  474. 

pathology  of,  462. 

pigeon-breast  in,  466. 

prognosis  in,  469. 

senses  in,  465. 

smell  in,  465. 

snoring  in,  464. 

swallowing  in,  465. 

symptoms  of,  464. 

synonymes  of,  461. 

taste  in,  465. 

tinnitus     aurium     in, 
465. 

treatment  of,  470 

twang  in,  464, 

voice  in,  464. 

wire-loop  ecraseur  for, 
482. 
diseases  of,  437. 
enhirged,  as  a  cause  of  re- 
flex cough,  343. 
examination  of,  4-19,  468, 
functions  of,  440. 
hypertrophy  of,  461, 
inflammation  of,  441. 
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Tonsils,  lymphatics  of,  440. 

sectiuns  of,  438,  439,  463. 
Tooth-extraction  in  haemophilia, 

SS4. 
Tooth-rash  (so-called),  66. 
Touching  for  scrofula,  137. 
Town-life  and  country-life,  29S. 
Toxfemia,    septic,    in    ca^es    of 

mitral  inadequacy,  825. 
Trachea,  growths  removed  from, 

by  tracheotomy,  572. 
Tracheal  aspirator,  554. 
dilator,  540,  543. 
forceps,  546. 

ulceration      after      trache- 
otomy, 563. 
Tracheo-laryngutomy,  576. 
Tracheotomy,  515,  539. 

after-treatment  of,  555. 

when    fureign     bodies 
have  been    removed 
by,  570. 
age  in  rclatiim  to,  545.- 
anaesthetics  in,  548. 
arrest  of  respiration  during, 

553,  560. 
cases  requiring,  539. 
choice     of     operations    in, 

549. 
compared       with       laryn- 

gotomy,  575. 
complications  of,  560. 
condition  of  patients  after 

recovery  from,  567. 
course  of  dlsense  after,  559. 
diphtheritic  infection  after, 

560. 
emphysema  after,  562. 
erydi])elas  after,  561. 
feeding   of    patients   after, 

558. 
for  burns  and  scalds  of  the 

air-passages,  574. 
for  croup,  530. 
for  dyspncea  from  pressure 

of  tumors,  574. 
for  glossitis,  574. 
for  macroglossia,  574. 
for      papillary     or      cystic 

growths,  572. 
for     removal     of      foreign 

bodies,  567. 
for  tumor-pressure,  574. 
galvano-cautery  in,  5l>6. 
general  remarks  on,  539. 
granulations  following,  562. 
hemorrhage  from,  560. 

secondary,  after,  561. 
in    diphtheritic    laryngitis, 

543. 
in  membranous  laryngitis, 

543. 
in  post-pharyngeal  abscess, 

574. 
infection  of  the  wound  in, 

560. 
instruments    required    for, 

545. 
oedema  of  neck  after,  561. 
operations  for,  549,  550. 
permanent  removal  of  tube 

after,  563. 
plug  worn  after,  564, 
position  in,  550. 
prognosis  after,  544. 

after  removal  of  foreign 
bodies  by,  668. 


Tracheotomy,  rapid,  566. 

removal  of  tube  after,  558, 

563. 
secondary  hemorrhage  after, 

561. 
statistics  of,  544,  545. 

of      the     removal     of 
foreign    bodies     by, 
568. 
steam-atomizer  after,  556. 
surgical    anatomy  of  ])art? 
involved,  541. 
emphysema  after,  562. 
symptoms  indicating,  540, 

543. 
thermo-cautery  in,  566. 
time  for,  540,  543. 
tube  for,  547. 
ulceration   of    the    trachea 

following,  563. 
vegetations  iifter,  565. 
without  a  tube,  565. 
Tracheotomy-director.  546. 
Tracheotomy-tube,  540,  543. 
after    removal    of    foreign 
bodies  by  operation,  570. 
care  of,  557. 
change  of,  557. 
permanent  removal  of,  563. 
removal  of,  558. 
Transfixion  of  nasal  hypertro- 
phies, 397. 
Transposition  of  heart,  750. 
Traumatic  aneurism,  S75, 

endocarditis,  817. 
Treves's  views  on  the  relation- 
ship between  tuberculosis  and 
scrofula,  143. 
Trichophyton     (the     vegetable 

para>ite  of  ringworm),  126. 
Tricuspid  inadequacy,  815,  833. 
aspiration  of  blood  in, 

836. 
bleeding  in.  836, 
causes  of,  S33. 
clinical  history  of,  S35. 
definition  of,  833. 
diagnosis  of,  834. 
dilatation  of  right  ven- 
tricle in,  834. 
endocardial        vegeta- 
tions in,  S34. 
foetal,  834. 
history  of,  835. 
iodide  of  iron  in,  836. 
leeching  in,  836. 
pathological  causes  of, 

833. 
post-mortem      appear- 
ances after,  834. 
progress  of,  835. 
rest  in,  835. 
signs  of,  834,  835. 
treatment  of,  835. 
veins  of  neck  in,  835. 
valve,  abnormality  of,  756. 
stenosis  of,  756,  815, 
thickening  of,  834. 
Trocar  for  injecting  the  pericar- 
dium   in    artificial    efi'usions, 
S54. 
Trousseau's     tracheal     dilator, 

546. 
Tubage  of  the  glottis,  531.     See 

Intubation. 
Tube    for    chest-drainage,    709, 
711,  712. 


Tube     for     tracheotomy.       See 

Tracheotomy-tube. 
Tubercle  defined,  104. 
described,  104. 
of  spleen,  175,  901. 
without  bacilli,  165. 
Tubercle-bacillus,  growth  of  the, 

170. 
Tubercles  in  glands,  910. 
Tubercular  disease,   peritoneal, 
175. 
sore  throat,  429. 
Tuberculosis.  164-185. 
acute.  168,  179. 
age  of  jiaticnts,  167. 
antilxicteric    treatment   of, 

185. 
bacillus  of,  165. 

its  destruction,  170. 
its    entrance    into    the 
organization,       168, 
169,  170. 
its  growth,  170. 
its  transfer,  169,  170. 
bronchi  in,  178. 
causes  of,  106. 
chronic,  178. 
clinical  history  of,  177. 
constitutional      predisposi- 
tion to,  166, 
cutaneous,  173. 
defined,  165. 
disease-products  of,  165. 
disinfection  in,  183. 
encephalic,  180. 
epijtaxis  in,  352. 
etiology  of,  166. 
expectoration  of,  170. 
hereditary  transmission  of 

166,  167. 
hygiene  of,  182,  183, 
in  cows  as  a  possible  cause 

of  scrufulo?is,  142. 
in  the  calf,  167. 
its  acquisition  through  the 
fiesh  of  animals,  171,  172. 
its    entrance    through    the 
alimentary        canal, 
171. 
through     circumcision, 

171. 
through      vaccination, 

171. 
through  wounds,  170. 
its  identity   with   phthisis, 

670. 
its  probable  origin  when  a 
sequel  of    other  disease- 
processes,  147. 
its  relation  to  scrofula,  142 

-148. 
its    transmission   by    milk, 

171. 
localization  of,  172, 
medication  in,  185, 
miliary,  179. 

diagnosis  of,  180. 

from  malnrial  dis- 
ease, 181. 
from  typhoid,  180, 
milk  as  a  vehicle  of,  183. 
morbid  conditions  favoring, 

169. 
nutrition  in,  178. 
of  blood-vessels,  177. 
of  bones,  168,  173. 
of  glands,  181, 
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Tuberculosis  of  intestine,  176. 
of  joints,  173. 
of  kidneys,  176. 
of  larynx,  174. 
of  liver,  175. 
of  lungs,  168,  180. 
of  lymphatic  glands,  177. 
of  nose,  17-J. 
of  pericardium,  174. 
of  pharynx,  174. 
of  pleura,  173. 
of  respiratory  organs,  mil- 
iary, 180. 
of  spleen,  175,  901. 
of  supra-renal  bodies,  175. 
of  testicles,  176. 
of  thymus,  175,  725. 
of  thymus,  miliary,  ISO. 
of  vulva,  176. 
predisposing  causes  of,  169. 
predisposition  to,  166,  169. 
prevention  of,  182,  183. 
processes  of,  165. 
prognosis  in,  181. 
seat  of,  168, 172. 
skin  as  a  seat  of,  173. 

in,  178. 
sputa  of,  183. 
symptomatology  of,  177. 
transmission  of,  166. 
treatment  of,  182,  184,  185. 
Tuberculous   abscess,  treatment 
of,  184. 
disease  of  bones,  treatment 

of,  184. 
glands       and       scrofulous 
glands      contrasted, 
910. 
extirpation  of,  184. 
scrofulide  (lupus),  150. 
syphiloderm,  120. 
Tuholske,  Dr.  H.,  on  phlegmon, 

24. 
Tumors,  carcinomatous,  of  jaw, 
1027. 
of  lower  jaw,  1031. 
cavernous  vascular,  107. 
cystic,  of    posterior    nares, 

339. 
dermoid,  of  pharynx,  371. 
of  chest- wall,  718. 
of  heart,  813. 
of  jaw,  cartilaginous,  1026. 
fibromatous,  1025. 
osseous,  1026. 
sarcomatous,  1026. 
of  larynx,  benign,  505. 
causes  of,  507. 
circumstances  fav- 
oring, 507. 
congenital,  506. 
constitution        in, 

507. 
cough  from,  509. 
diagnosis  in,  510. 
dysphagia      from, 

509. 
dyspnoea        from, 

509. 
etiology  of,  507. 
expectoration     in, 

510. 
heredity  in,  507. 
laryngoscope      in, 

510. 
p.ain  from,  509. 
Eex  in,  507. 


Tumors  of  larynx,  benign,  sta- 
tistics of,  506. 
symptoms  of,  508. 
varieties  of,  507. 
voice  in,  508. 
malignant,  511. 

epitheliomatous, 

511. 
sarcomatous,  511. 
of  lip,  948. 
of  lower  jaw,  1028. 
of  lung,  718. 
of  naso-pharynx,  374. 
of  nose,  366. 

adenomatous,  369. 
angeiomatous,  370. 
enchondromatous,  372. 
malignant,  373. 
myxomatous,  366. 
osteomatous,  370. 
polypous,      366.      See 

Polypus,  Nasal, 
sarcomatous,  373. 
varieties  of,  366. 
vascular,  943. 
of  spleen,  901. 
of  thymus,  725. 
pressing    upon    larynx    or 
trachea,  tracheotomy  for, 
574. 
sebaceous,    of  the    mouth, 

993. 
vascular,  105,  107. 
Turbinated  bodies,  hypertrophy 
of,     distinguished     from 
nasal  polypus,  338. 
bones,  hypertrophy  of,  330. 
Turpctb  mineral  in  acute  bron- 
chitis, 608. 
Twang,    nasal,    from    enlarged 

tonsils,  464. 
Typhoid,  epistaxis  in,  353. 

fever,    its      discrimination 
from    miliary  tuberculo- 
sis, ISO. 
ulcers,  28. 


U. 

Ulcerated  sore  throat,  426. 
Ulcerations  in  congenital  syphi- 
lis, 212. 

in  phthisis,  684. 

of  the  trachea  after  trache- 
otomy, 563. 

syphilitic,  121. 
Ulcerative     endocarditis,     749, 
786. 

stomatitis,  969. 
Ulcerous  ooryza,  411. 

syphiloderm,  120. 
Ulcers,  24,  26,  28. 

anatomical    characters    of, 
26. 

causes  of,  26. 

chancroidal,  28. 

circular,  32. 

corneal,  in  scrofulosis,  152. 

croupous,  28,  31. 

definition  of,  26. 

diagnosis  of,  29. 

diphtheritic,  28,  31. 

dysenteric,  28. 

etiology  of,  26. 

exuberant,  28. 

gangrenous,  28, 


Ulcers,  gouty,  28. 

healing  of,  27. 

inflamed,  2S,  30. 

indolent,  31. 

irritable,  28. 

malignant,  28. 

neuralgic,  28. 

Gedematous,  28,  30. 

of  lupus,  28. 

of  scabies,  28. 

painful,  28,  30. 

pathology  of,  26. 

scorbutic,  28. 

sloughing,  28,  30. 

stages  of,  26. 

strumous,  28,  29,  31. 

symptomatic,  28. 

syphilitic,  28,  29,  32. 

treatment  of,  30. 

tubercular,  28,  29. 

typhoid,  28. 

varicose,  28,  31. 

varieties  of,  26,  28. 

weak,  28,  30. 
Umbilical  hemorrhage,  871,872. 
Unguentum  diachylon  of  Ilebra, 

74. 
Unilateral   and    nasal   obstruc- 
tion, 336. 
Unna's  comedo  extractor,  5. 

plaster  mull,  22. 

treatment  of  acne,  7. 

view  of  impetigo  as   a   tu- 
berculous     skin-disease, 
147. 
Upper   extremities    in  rachitis, 
228. 

jaw.     See  Jaw. 
Uracek's  observations  on  syphi- 
litic hemorrhages,  205. 
Uraemic  asthma,  654. 
Uranoplasty,  1011. 
Urates,    deposits    of,    from   the 

urine,  303. 
Urea,  its  relation  to  uric  acid, 

301. 
Uric-acid    diathesis,    296.      Sec 
Lithuria. 
diet  in,  302. 
origin  of,  296. 

its  relation  to  urea,  301. 

tests  for,  307. 
Urinary  diatheses,  293. 
Urine  in  lithuria,  307. 

in  rachitis,  231. 
Urticaria,  33. 

acute,  34. 

anatomical    characters  of, 
34. 

bullosa,  35. 

causes  of,  33. 

chronic,  34. 

communis,  35. 

definition  of,  33. 

diagnosis  of,  36. 

etiology  of,  33. 

factitia,  35. 

giant,  35. 

heemorrhagica,  35. 

history  of,  33. 

lesions  in,  34. 

minor  varieties  of,  35. 

oedematosa,  35. 

papulosa,  35. 

pathology  of,  34. 

pigmentosa,  37. 

prognosis  of,  36. 
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Urticaria,    symptomatology   of, 
34. 
synonymes  of,  33. 
treatment  of,  36, 
varieties  of,  34,  35. 


V. 

VaflciDation  ns  a  cause  of  stru- 
mous     disease    of      the 
glands,  lo4. 
transmission   of  tuberculo- 
sis by,  171. 
Vaginitis  from  scrofula,  153. 
Valves,   aortic,    congenital   de- 
fects of,  754. 
auriculo-ventricular,     con- 
genital   lesions    and    de- 
fects of,  756. 
of  heart,  congenital  lesions 

and  anomalies  of,  754. 
supernumerary         cardiac, 

756. 
tricuspid,  lesions  and  anom- 
alies of,  756. 
Valvular  changes  from  endocar- 
ditis, 773. 
disease,     anatomical      fea- 
tures of,  815. 
aortic,  S36.    See  Aortic 
Valvular      Dis- 
ease, 
causes  of,  816. 
chronic,  815. 
concurrent      affections 

in,  816. 
definition  of,  815. 
endocardial        excres- 
cences in,  815. 
etiology  of,  816. 
from  rheumatism,  816. 
hypertrophy  in,  816. 
malformations       asso- 
ciated with,  816. 
mitral,  817.  5ee  Mitral 
Inadequacy, 
stenosis    in,    827. 
See  Mitral  Sten- 
osis, 
muscular  tissue  of  the 

heart  in,  816. 
pathology  of,  815. 
traumatic,  817. 
tricuspid     inadequacy 
in,  833.     See  Tricus- 
pid Inadequacy, 
varieties    of     stenosis 

in,  815. 
vegetations  in,  817. 
thickening  in  tricuspid  in- 
adequacy, 834. 
Van    Harlingen,     Dr.    A,,    on 
eczema,  61. 


Van  Harlingen,  Dr.  A.,  on  pur- 
pura, 78. 
Vapor-inhalation  in  croup,  529. 
Varicose  goitre.  722. 
Varieties  of  tubercle,  179. 
Vascular  nsevus,  105. 

tumor,  cavernous,  107. 

of  nose,  043. 

simple,  105. 

Vaseline   in    the   treatment   of 

ozEena,  409. 
Vaso-motor  centre,  322. 

influences  in  asthma,  656. 
renal  changes   in    lithuria, 
309. 
Vault  of  the  pharynx,  adenoid 

growths  of,-484. 
Vegetations,  endocardial,  in  tri- 
cuspid inadequacy,  834. 
pharyngeal,  484. 
post-trachcotomic,  565. 
Veins  of  the  neck,  542. 
Venous  angeioma  of  lip,  949. 
tumor  of  lip,  9-JS,  949. 
turgescence     in     suspected 
mitral  inadequacy,  818. 
Ventilation  as  a  preventive  of 
acute  bronchitis,  605. 
for  rickets,  248,  261. 
Ventricular  septum  of  the  heart, 

defects  of,  753. 
Verrucose     endocarditis,     747- 
749. 
nsevus,  104. 
Vertebrae  in  rachitis,  236. 
Vesicular  eczema,  65. 
emphysema,  645. 
syphiloderm,  118. 
Vessels,  lymphatic,  908. 
Vicarious  emphysema,  645,  646. 

epistaxis,  353. 
Vickery      and      Whittier      on 

pleurisy,  688. 
Vienna  paste  for  nsevus,  114. 
Violence  as  a  factor  in  endocar- 
ditis, 817. 
Virus  of  phthisis,  673. 
Voice   as   aflfected    by  enlarge- 
ment of  tonsils,  464. 
as    affected   by  pharyngeal 

adenoid  growth,  4S9. 
in  nasal  obstruction,  336. 
in    relation     to     laryngeal 
growths,  508. 
Vomer,  abnormal  shape  of,  329. 
Vulva,  tuberculosis  of  the,  176. 
Vulvitis,  scrofulous,  153. 


W. 

Wakefulness  as  a  sign  of  infan- 
tile syphilis,  200. 
Wandering  rash  of  tongue,  992. 


Warmth   in    the    treatment   of 
mitral  insufficiency,  823. 
of  nurseries.  605. 
Warren,  Dr.  J.  C,  on  diseases 

of  the  blood-vessels,  868. 
Warts,  their   supposed  relation 

to  laryngeal  growths,  507. 
AVatson,  Dr.  B.  A.,  on  diseases 

of  the  spleen,  886. 
Weaning  in  rickets,  257. 
Wet-nurse  for  syphilitic  child. 
208. 
in  phthisis,  680, 
Wetting  the  bed,  304. 
Wharton,  Dr.  H.  II.,  on  trache- 
otomy, 539. 
Whelks,  5. 

White,  Dr.  J.  C,  his  views  on 
the  eczema  of  infants,  CI,  62, 
63,  71-73. 
White  gravel,  294. 
mouth,  957. 

swelling,  false,  from  syph- 
ilis, 221. 
Whittier  and  Vickery  on  pleu- 
risy, 688. 
Whooping-cough  as  a.  cause  of 
atelectasis       pulmonum, 
579. 
epistaxis  in,  351. 
Wild  animals,  scrofula  in,  139. 
Wine-marks,  105. 
Wire-loop  ccraseur,  482. 
AVoakes's  nasal  plugs,  410. 
Worms    as  a  factor  in  vaginal 

irritation,  153. 
Worriment  as  tending  to  lithu- 
ria, 299. 
Wounds,    entrance   of  tubercu- 
losis through,  170. 


Xeroderma  (ichthyosis),  85. 

of  Wilson,  10. 
Xerostomia,  988. 


Yandell's  treatment  of  asthma, 

661. 
Yeast  as  a  cure  for  boils,  21. 


Zaufal's  views  as  to  the  cause  of 
rhinitis  atrophica,  406. 

Ziller's  observations  on  ])la- 
cental  syphilis,  192. 

Zona,  41.     See  Herpes  Zoster. 
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